; e3edd” 6<T! 124 MARCH 2003 AUTOVATI C MJUSI C GENERATI ON PROCEDURE AND SYSTEM
The present invention relates to an automati c nusi c geneiaiArRdHROOgedur e
and system It applies, in particular, to the broadcasting of background
music, to teaching nmedia, to tel ephone on-hold nusic, to electronic ganes,
to toys, to nmusic synthesizers, to conputers, to canctorders, to alarm

devi ces, to nusical tel ecomunicationland, nore generally, to the
illustration of sounds and to the creation of nusic. The nusic generation
procedures and systens currently known use a library of stored nusical
sequences which serve as a basis for mani pul ati ng automati c random
assenbl i es. ThISTOMPRICMUHERGE GENERATHRON RR(EPURE ANIMOIEKTEM firstly, the
musical variety resulting fromthe nmanipul ati on of existing nusical
sequences is necessarily very limted; - secondly, the nanigulat[on of
paraneters is |ini T8§ tRFeIRNE niBVERELRRI dit FtehetessEhbRYLERaEdGuences
tenpo, vol WaBict rqsNesi idronprobetinvaenin | opstamd Ttf if@blyes )t henmenory

d by the. "t | ates™ jcal, . ' | L I
(Sever ai  mBOLbYRRLRE" TRGod T MBHAC S THE ThebapiPredffona=ot 1he o
currently keawhimgsi cng@i@y at itan syefepbohe t hentiombd of essiignal to
{llustrati gbzegfcr%% dsyahds £ 0 gl d@zg% c %S'ﬁusIQU%ézé{&}‘bﬁ%gf%%&” a, patent

US- 5, 375, 5 eScribes”an autom c ody conposer conposi ng a
mel ody phr aswpbyephrade dRMSoRRPDIsetor eligd sleviresst okagrusicainy

nusi cal phpasesoaRdn@tafdSnC genRy,at i abrddi cesnéfiEIyi Ny £9 a ggabi nation
of phrases, decoder is provided for selecting an i ndex, ANVENDED SHEET

A
24- MARCH ZBééuﬁt?atéQPrQétFﬁ&npﬁea§ﬁpF8pFP§t@ﬁ%ﬁ%ﬁ%&‘ﬂ%é“ﬁﬂﬁbining t hem so
as to obtain a nel gtg. Hheipr egenkrianyent i procatands t andenegytehese

drawbacks. For this purpose, the subj f the present inventian
accordi ng FBrgePF}gi g%%ﬁ% , #%eangauﬁgké i'd nﬁ??c %g%%?%tigHsﬁFggedure,
char act er i sequencelsat whiichonpeiryes: as a basis for manipulating

automatic random assemblies. These systems have three
main types of drawback:

- firstly, the musical variety resulting from
the manipulation of existing musical sequences 1is
necessarily very limited;

- secondly, the manipulation of parameters is
limited to the interpretation of the assembly of
sequences: tempo, volume, transposition,
instrumentation; and

- finally, the memory space used by the
“templates” (musical sequences) is dgenerally very large
(several megabytes).

These drawbacks limit the applications of the
currently known music generation systems to the non-
professional 1illustration of sounds and to didactic
music.

Thus, in particular, patent Us-5,375,501
describes an automic melody composer capable of
composing a melody phrase by phrase. This composer
relies on the storage of many musical phrases and of
music generation indices referring to a combination of
phrases. A decoder is provided for selecting an index,
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- an operation of defining nusical noments during which at |east four notes

are capabl e of being played; - an operatl on of defining of
note pitches, for each nusical nonent, the second fam|l éV@Aﬁglﬂeédpoﬁtsches

havi ng at | east one note pitch which s not in the first famly; - an

ot co.  oach Siastidint bt “AERASRE RIS I Atk A0S S A Mg o
successi onsthased ok gihy @s amedfodt. Ieast t hree notes, each note whose

pitch bel ongs excl ugjgvely £hq Seeendf i dnds sS4 rPéiﬁ@@)‘}i lusi vel y by
notes of the first fa‘tam# eéé’n - nan opernatl on %f out putti ng a%él%gslr%gl

repr esent aﬁ@é‘w]‘é&cﬁ%t@ﬁ t(RFRASach R afWoieeteQsi 5he Byesientue of

these arrangem@ition,t h-sdiediassi« Hffnede pspebes hasahobhitamaersiy rich
variety, since the nurrbﬁr of successi ons that gan .be generated in this way

i s several M4dfsaf88CrahdORarof S Wdter EAEE2EPEdEChel Bol YiHony tyener at ed

I s gover neddmprdamss:rai nts. According to partl cuI ar characteristics during

t he operation of defl in I|e o) it or ch .nusi cal
nonent, the first faf %pé/%e‘;l nrHed aé aée’se o’?‘gg%fz?gheg‘ éaln&r?gl ng to

t he currentdmm@l@hoau d@@lﬂtcaﬁfe{rfm@m@ctame aapajrieavef Aedovading to
further 1pt %d'a.r characteristics, during the operation of defining two
famlies of note pitches, the second famly includes at AMENDED SHEET

24- MARCH 2003 - 3 1 @stORaa tiqne s, d%ﬁl%l%%a‘l“éo\mﬁ%@élﬁﬁaeolﬁaémﬁé‘en
defined, whichhdss nRdri Bathemhbishlf abkyit,Bithd réecod EhRsey of

arrangenen the,definition of the fa lies is easy.and the. al ternation of
notes of tﬁlé’tte\/\op+téﬁt|‘??ei‘alvslnﬂar%n?‘8ﬁ R&eorla?ﬁ% %&%‘rt%&g}baﬁﬁ cul ar

char act eri statcsin duvd gl ndte fegmerlat:i on of form ng at | east one succession of
notes having at |east,{wo Pgmg,glﬁgactbfmmf%%nl I&rasgtl S ﬂategcped A5 a set of

notes the starting tlrres o] are not nutual’ly separa inpairs, by
more than #yscedatianT Aéd rrfie | BAVIBY Akt deadit t hege nRtehgeradts, a

musi cal phiRge LY SISf hotegX MG Q1104 es s iAW thRPakees Of whi ch
are not sepgrat ed by nore thanp three sem quaversogfor 5| eent h’ not es).

Accordi ng t*&¥Y t HATCHRPIPRUI BRSEHAPRC tRr PRFREE h@trm £esHetdrAS on
procedur e fitidier rearch | met ¢ldeso s Ppeciatbhehongs i epulhsmge\lgl ttes the

r epr esent atl Vedlé:; @atysifals &Hc? d &g iLgse#@gi Igg;_%mg%%a f the

operati ons 6t~ deT i ng “musi c nmonen Ay he es of
not e pitchdd rsftorfreed fyroraret | east one successi on of notes, is based on the

val ue of at |east aneval uys, of & hysisgl Ay u{ylngy vhrtu%l%fnatlhese
arrangenents, the rrUS|caIUc§|)ece may be put |nto rela |onsh|8 wWth a
n

physi cal ev@RresaniRtdsen Pfmgeac moV@fent PLECBhaE,  ac36lind S keyed
i nput, phasesdcdssi gane whose physical quantity is representative, etc.

By virtue of these arrangements, the succession
of note pitches has both a very rich variety, since the
number of successions that can be generated in this way
is several thousands, and harmonic coherence, since the
polyphony generated is governed by constraints.

According to particular characteristics during
the operation of defining two families of note pitches,
for each musical moment, the first family is defined as
a set of note pitches belonging to the current harmonic
chord duplicated from octave to octave.

According to further particular
characteristics, during the operation of defining two

families of note pitches, the second family includes at
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According to a second aspect, the subject of the invention is an automatic
musi ¢ generation system characterized in that it conpriggiaARcH2dmBans of
defining musical nmonents during which at | east four notes are capabl e of
bei ng played; - a nmeans of defining tdwo families of note pitches, for each
musi cal nmoment, the second famly of note _pitches having at | east one note
pi tch whi cH9&Sthothien PhEchefst 9fnid y SCAVENDERR SpERTOdE 2hagnReREP003  q

- a means Qfefigfdd Navtdilc easd e istaarssi mstofruetep. having at | east two
not es, each succession pof not(gg being called a {PﬁSi ca i.n which

phrase,,
successi on, for each nbherte hchNG3E 2 hhBRECHE ﬁ'bE}‘Sn&?%ékl&It&ﬁr\/el y to
t he second dfaniley famslieouhsleshsxcangdi theyabyennbhesonf offhaokiesstof am | y;

and - a megns, %fwoo%a[?ﬁ’j'fljaljéy ass[{é[qg&#n.r Spy esent ative of each note pitch of
each sai d successi on. e subj ect” 0 The present invention, according to a
third aspect, is adagdrdigeherati ohopr ocedufwrthdvar act er p2ed iicmlahat it

CONpri ses: <A AReF Ald Qfs of dﬁrﬂ%%ssi:ﬂg iBE)QfQ@iBR” 5fprf%%%r1tr§;ti wg of a
physical quantity during which at |l east one value of a paraneter called a
"control pdreRfEt ePnq s SHETEEELeR, OfannepefathdNiRY &sodieSthg t¥ach

contr ol parrﬂf@hﬁ,r M dH :ﬂ&sai@étﬁtpwf@sf)aignaéﬂnéal Ja@daats)"eﬁulﬁifc n@(t%%r ation

par aneter" .each correspondi ng t .| east _one_note t e played during a

nusi cal pi ; satrﬁjrtl%é)nﬂ’srf‘%gg%ﬁe%w%naﬁﬁepgﬁ B‘H%Hé‘frir]lé’ é&?ﬁ‘){:ﬁgﬁdc

gener at i on ipansaietser 4y gererdtan a musdaiemigoed Byratixdrue of these

arrangements, not qpyy e i deRsRd an A pYelGal, auaniliyegs n a
: g

nmusi cal i nstrunent ut "a Nusi c genération parameter relating to at |east
one note t®Phyasgs ageirsdgpendsfon epmpical cduanetey. the osdiarding

particul ar {GhdACher Wi as, akBe ABis! %e?_@&"értébi ORIl | Oflars OWRIeRES,
successively: - an operation of automatically determ ning a nusical

structure CERHGHEYOTS nifferit i I&HRIM A FDPars (or nmesures), each bar having

times and each tinmdwoidihqiote stabt | ocatfwrsher an opeaatiiemlefr
aut omat i cal kya det.erm q_iﬂgs densjities, probabilities,of the start, of a note

to be play&derHess Bk ’assofétitl%t ed™Wrth eadR P5R5EPEN; Rigcedure

furthermore includes an operation of inputting values
representative of physical quantities and in that at
least one of the operations of defining musical
moments, by definition of two families of note pitches,
formed from at least one succession of notes, is based
on the wvalue of at least one value of a physical
quantity.

By virtue of these arrangements, the musical
piece may be put into relationship with a physical
event, such as an image, a movement, a shape, a sound,
a keyed input, phases of a game whose physical quantity
is representative, etc.

According to a second aspect, the subject of
the invention is an automatic music generation system,
characterized in that it comprises:

- a means of defining musical moments during
which at least four notes are capable of being played;

- a means of defining two families of note
pitches, for each musical moment, the second family of
note pitches having at least one note pitch which 1is
not in the first family;

AMENDED SHEET



- an operation of automatically determ ning rhythm c cadences according to
densities. AVENDED SHEET 2'h MARCH 2003 - 5 Accordi ng4t\gaR@ntdops! ar
characteristics, the nusic generatLpQ operation conprises: - an operation
of automatically determ ning harnonic chords which are associated with each

I ion: - ati , v d g UL ¢
ocation an operati %a?{fytact?m%;@ﬁh%?% %Ig gLm Bhggs[u@@eg's%%{mﬁ C)afnot e

pitches according to the C I'S assocl ate
| ocation; aedes ahavpedatdtonlemsiutovat inodldsy sepebt isiFreedvien piafch

associ at ed Wil eaghihgcatdan &Prrespendineht o bhgaskart oh agtg to be
pl ayed, according to said famlies and to rul es of predeterm ned
conposi ti oFUCAESS @ng £8%f uRRRBr PARETEuUI FaTharh®r iASSs, PifEMusi ¢

gener at i onpependlsl kEURITSES: to 8ReORYIRINDNE i Byt OBBIsuGaldundR] ecting

orchestral LaSLIRS by (AP Al AU AR Fel Ly ceterming 8

the piece; - an operatimearny cutowgpethlhy detégnahi mgpaesiemtartsivey for

o o S SHE SRR 04 Il A fla b ARA S, be Bl avect | o

pl ayed; - an oper affinen ssfbiastorrd | Eae | pragert miAvagtippy hiceozdderces of

ar peggi 0s; ¢dndiOfthird aspect, is a music generation procedure,
characterized in that it comprises:

- an operation of processing information
representative of a physical quantity during which at
least one value of a parameter called a “control
parameter” is generated;

- an operation of associating each control
parameter with at 1least one parameter called a “music
generation parameter” each corresponding to at least
one note to be played during a musical piece; and

- a music generation operation using each music
generation parameter to generate a musical piece.

By virtue of these arrangements, not only may a
note depend on a physical quantity, as in a musical
instrument, but a music generation parameter relating
to at least one note to be played depends on a physical
quantity.

According to particular characteristics, the
music generation operation comprises, successively:

- an operation of automatically determining a
musical structure composed of moments comprising bars
(or mesures), each bar having times and each time
having note start locations:;

- an operation of automatically determining
densities, probabilities of the start of a note to be
played, these being associated with each location; and

- an operation of automatically determining

rhythmic cadences according to densities.

AMENDED SHEET



AMENDED SHEET -6 2.~- MARCH 2003 nusic generation paraneter to generate a
musi cal piece. According to particular characteristics, Zg.r“@ﬁ?qtzbggi on
operation conprises an operation of connection to a network, for exanple
the Internet network. AVENDED SHEET 5 2~- MARCH 2003 _7_ According to
further particular_characteristics, the initiation operation conprises an
operation of readi A§CRrYéRgor tOACEBFHLRYLRE fEheRaFtpaifFiGFar the

ch?r acterimtkes, gb?@riaﬁ:tlbhagb@&ag_ﬁ@habbﬁl?rﬁgﬁﬁﬁi ses an f)|oera:1 ion of
selecting a type of nmusic. Accqarding to further, i cul,ay characteristics,
the initiation opeFaFPonqaﬁﬁ§%¥%% cmﬁﬁtﬁm?ﬁﬂégii%le@?#ﬁﬁmﬁﬁépﬁm

par anet er sh@ymaniiser . ciioxds di ngpitalh f uarber Ppmsdaeiated chartdct eenshi cs, the
musi ¢ gene sgggg Rperation conprises, successively: - an operation of
automatically e?efnining a nusical structure conmposed of nonents
conprising bars, eachnhbaopexdtigrbedat’s ot @patirbly hadehgrndnéngt art

locations: families of note pitches according to the rhythmic
chord which is associated with a location; and

- an operation of automatically selecting a

note pitch associated with each location corresponding

to the start of a note to be played, according to said

families and to rules of predetermined composition.

According to further particular
characteristics, the music generation operation
comprises:

- an operation of automatically selecting
orchestral instruments;

- an operation of automatically determining a
tempo;

- an operation of automatically determining the
overall tonality of the piece;

- an operation of automatically determining an
intensity for each location corresponding to the start
of a note to be played;

- an operation of automatically determining the
duration of each note to be played;

- an operation of automatically determining

rhythmic cadences of arpeggios; and/or

AMENDED SHEET



- an operation of automatically determ ning densities, probabilities of the
start of a note to be played, these being associated w t24 MARGH 2008t | on; i
- an operation of automatically determ6m ng rhythm c cadences according to
densities. _According to further particular characteristics, the nusic
generation operation conprises: - an operation of automatically determ ning
har noni ¢ chords which are associated with each | ocation; - an operation of
automatically determning famlies of note pitches according to the chord
associated with a location, with the position of this location within the
beat of one bar, with the occupancy of the adjacent positions and with the
presence of the possible adjacent note s - an operation of automatically
selecting a note pitch associated with each | ocation corresponding to the
start of a note to be played, according to said famlies and to
predet erm ned conposition rules. AVENDED SHEET 24- MARCH 2003 _g_
According to further particular characteristics, the nusic generation
operation conprises: - an operation of automatically selecting orchestral
instrunents; - an operation of automatically determning a tenpo; - an
operation of automatically determ ning the overall tonality of the piece;
an operation of automatically determning an intensity for each | ocation
corresponding to the start of a note to be played; - an operation of
automatically determ ning the duration of each note to be played;

music
generation parameter to generate a musical piece.
According to particular characteristics, the
initiation operation comprises an operation of
connection to a network, for example the Internet

network.
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- an operation of automatically determ ning rhythm c cadences of arpeggi o0s;
and/or - an operation of automatically determ ning rhyt pMARGHE008S of
acconpani ment chords. According to fuyther particular characteristics,
during the nusic generation operation each density depends on said tenpo
(speed of perform ”ﬂcé@?d?ﬁ&ce)- Ageerding EQréfefl ghth touitdle subject
of the present invention is”a nmusic generation system characterized in that
it conprisesharagtepsseiganetei dmitiatiian opperakhbon - camprasssofasel ecti ng
control parget£f son-of PEAASNEf aa88RSbHALI NG each control paranmeter with at
| east one paraneter_cal a "husic generation paraneter" coryr esporndi ng to

| gd | paL

at |east two notes 2eCPEIPMGyed durihg a nustPEENSPH| ece: P

gener at i;on defrscter Ngr E8S) Ui G rgenertaldmnoper &b er coapgesesatsh a

nmusi cal piece. Accor dilgg t? a_hinth Esgect t he. subj ect of the present
Barf yee ¢h

i nvention iLEHRE L ¢ GEpPBcdd al'42t@ti zed in that the coded
paraneters are reprksentdinge of atensity, foftherhyt hm agdendeamand/ or of

famlies of SHEET . _ . By. Vit of_.each of
t hese arran%}ggr)rfe% ;s? tEe geher'égggedmrﬁzjtgil_%%g—'co %?%%‘g%? éﬁé‘bgﬁgggarﬁnto
listen to, apewtioe afisfebechhrantustsahr P2 FARREVL s 0Yet AeRSHY- cont r ol

paranetars. In addigé@braing mMusi c tgenerat egut-en8ei t her 'Waatiddus” nor
acci dental , .nor entirel¥ randonhﬁlt corresponds to cgontrol paragneters and

may even beEMRRCHFIHOWCany hEREn a®¥PdCanc8eNGyatelRs of° L These
second to mniolprbseect suetesbbvébyenti on have the sane particul ar

characteristics and_tgﬁ %g]\%gﬁo stﬁf Famq:ofniartsltcaelsﬁ/eC&etgpﬁfﬁiﬁ‘%e t herefore

not repeated here. The su e invention I's"al S6 a conpact i sc, an
i nf or mat i omusediaim strpotere Toxpgaacerofhndonest pecopbeisiag derd.arm a

toy, an,el eelupnigrgqIR: (RN 9L LCL T QRUC e%%@lxget}ea@ REFLEGM dotd MUSIG box, a

cancorder, an I nmage/ sound recorder, a nusical electronic card, a nusic
transmttertOR MR generator, a teaching book, a work of art, a radio

transmtter, a televighonopealsibht ebf a adidlofuitsican 1heceiatysmiaiiapdi o

cassette pl ayer,. an audi o, cassette pl ayer/recorder, vi dep cassette

pl ayer, a %b%l%laes%’et PEOBF@&Z#F&?OP erf‘l/‘% Fgﬁgghc?é,a an?g?e ﬁ’oﬁDee

answering nEicyerd, aritese tieéephonssseistadonith edanateeatzed;in that they

conprisg a system as §HCC688££¥i85pl@Tne%u%%%%%ically determining
rhythmic cadences according to densities.

According to further particular
characteristics, the music generation operation
comprises:

' - an operation of automatically determining
harmonic chords which are associated with each
location;

- an operation of automatically determining
families of note pitches according to the chord

+ associated with a location, with the position of this
location within the beat of one bar, with the occupancy
of the adjacent positions and with the presence of the
possible adjacent notes;

- an operation of automatically selecting a
note pitch associated with each location corresponding
to the start of a note to be played, according to said
families and to predetermined composition rules.
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The subject of the invention is also a digital sound card, an electronic
musi ¢ generation card, an electronic cartridge (for exan MARQH 20080
ganes), an electronic chip, an imge/gound editing table, a conputer, a
term nal, conputer peripherals, a video canera, an inage recorder, a sound

recorder, a mcropheperdirpnpact dbsc, a nagnaide tape, paptaRahag or
digital i nfgrmation .medi um atgll.gi c trapsmtter, a nusic generator, a

t eachi ng bEORTAGERBES tSHS=T MARRYE D903 92DBCratigire BPSKERECR system
sui tabl e febmpiplkesenting the flow chart illustrated in figure 5; - figure

7 shows a flow chart for determ,ning si c _gener.at i aranet ers according
to a fourth nethod of'} rerBﬁﬁﬁ?ilﬁB thgyprf‘é'g:rﬁmaitﬂ\?éﬁtr}iﬁn; Sgﬁ]‘af:&&rn@ 8 shows,
schemat i cablrgheatirhdwiclsdmunfeort syusi ¢ generati on according to one aspect of

the present invention;, -_f] S A it 1 opl_ement i ng
the flow charts ill us%tnr af égggg??guﬁﬁg?oﬁiﬁgg?ig; (f%?e%r%fr}{el'ﬁ%pghom an
i nf or mat i of€MEAY um accordi ng to one aspect of the present invention; -

figure 11 shows, schematdgatdthor® @ﬁ/SzE@%xﬁé'Hé‘Qiﬁyf&été%whﬂﬁ ek anot her
met hod of i npl epenting._the procedure form ng the subject of the invention;

- figure 19VERehd tRPELILY Sf JOURIEST beats and of bars, together with
tabl es of val ues, usat tepMENID SHERTtom24A IMARTY 20808 rdintagr ywnout the

method of | apLgneptati on usifd; Hag $¥a! U0 e dflii%gl o the start
of a note to be played;

- an operation of automatically determining the
duration of each note to be played;

- an operation of automatically determining
rhythmic cadences of arpeggios; and/or

- an operation of automatically determining
rhythmic cadences of accompaniment chords.

According to further particular
characteristics, during the music generation operation
each density depends on said tempo (speed of performing
the piece).

According to an eighth aspect, the subject of
the present invention is a music generation system
characterized in that it comprises:

~ a music generation initiation means;

- a means of selecting control parameters;

- a means of associating each control parameter
with at least one parameter called a “music generation
parameter” corresponding to at least two notes to be
played during a musical piece;

- a music generation means using each music
generation parameter to generate a musical piece.

According to a ninth aspect, the subject of the
present invention 1is a musical coding procedure,
characterized in that the coded ©parameters are
representative of a density, of a rhythmic cadence
and/or of families of notes.
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- figures 13 to 23 show a flow chart for the nmethod of inplenentation
corresponding to figures 11 and 12: and - figures 24 an®4MARCH2003at e
criteria for determining the famly o§-notes at certain |ocations according
to their inmedi ate adjacency, for carrying out the nmethod of inplenentation

illustrated in figugesviktie 23f Kaph eoff Ihews aﬁheﬂgéinéatlsy tehd | ow
chart for automatic,nusic generation in ccor(s FP ?t od of
o)

i mpl ement | rAFTHE HFDcAHGAE ab B o 6 he® ) LRSr the
start 10, dws, ngimoce opbeamusncal, pamameabrsmmatimﬂ(eddefqgaaetdmdurbmg an
operation ri . eg

conpri si ngl%ar}t‘sl:r'o{’;ilr %P?&lgt%ggeagﬁ %Bal?gg Fﬁg gn%Sl% eacth&{ rrsg

i ncl udi ng rmetithexat I'gmetulitoulsi’s m@nrpl@ccw@nb@lar at h@ﬁ 12ndoinstkys in
assi gni ng & r gk béé?ré?;g&'?&smt%' C8bn PLEEE palk AMUTRE's Ohnbii RS, L0 each

bar and a nunber of note ions to each tinme or a m ninum note duration.
Duri ng oper%‘f?‘bnb%ZE“aél&cerﬁﬁ’é%@ala%bn@mari 232t FHRUACEN B¥cHeaNFayCk hat at
| east four gui@esrare capabl e of bei ng played over its duration. Next,
during an operatio two fa i es .of .note pitche edeflndfor each
nusi cal nonent, the l%%%%nﬁefsaﬁlg \ oM it ap?ﬁ’% 3 ﬂgv?hﬁ at" Y ¥Hst°"bne note
pitch whi cthawe nothen tslamef | rgrfionlax F@hamah@restacscalaedand:fae chord
are assign hal, f r h ca ce, d y
conpri si ng%ﬁ% ot% Di ch%ggorf%ﬁl}'ssg org g ?c%treedr%?lr gn%rf?)%rtéa\?{egéto

oct ave, anoretméafs%@dr‘r@mamly conpri sing at Ieast the note pitches of the

scal e which are notrhd EhBjEEESLEf aernel Yinvdnt®h DEs S§EBot Ratcomsd ous
nmusi cal nmonents or co'nsecugl ve musi cal nmonents nmay have the same famlies

of note pitEhH%. ARENDE ™MD mfé“éﬁ!' MRRCEOI08 NexEOMHUFPRg

operation litks apek@phtrane,sunressann, ok nelygs davehgcatroheastgdm®, notes is
formed with, for ech nonent ch note itch ongs .exclusjvely to
t he second %amerle%tel n lcsur?%%%g%ﬁ excIiiE vea}ercp’by no'?‘glss o &'fl ra!‘st

famly. ForCé&B@@M@r, a sapscessiogedbonndes recagsfemed ad a stélsldialnot es the

starting tidBscofofdd ch &g not gmut Hﬁ%h& Se@ﬁéﬁ&xﬁﬁttéﬂ palés ysf@re than
a predetermned duration. Thus, in the exanple expl ai ned wth operation 14,

for each haﬂefrlﬁa?at%rsu@c&@fﬂﬁhlag rm%‘%' dBesWPbE r%ffvealr\ﬁo cdnd&dk3 ve not e

pi tches \/\hltﬁﬂ‘htﬁér@l@&(@i",USIa/6|ﬂ/elélvié1ﬁ3rseqmw1§n&rﬂde/r of anotteIpistichiesn Duri ng
an operation 18, a S|gnal r present aH;] f the note it ches of tetach

successi on §&° eelrﬁ‘?{’ed Foaru anﬁ?gse aé’ﬁal’ i ﬁ%m 960" %0 "2 sound
synt hesi zerp]cHyen/mlc@rrﬂ@rnataonvnrédouncaghetlmm plgem&“r,at ieon wikep st ops at

the operau%g;%t@ %igﬁérm%mw the f@%ﬁﬂe?&oﬁebl ogk diAQraBnoNe

enbodi nment eneration system acco |ng to the present

i nventi on. ansYeFEN@EnbdsRiRe t Ndystem G RIS es, SYitHREPa et her by
at | east 0rtﬁ1§1tagf@ériiélﬂ3 49n a thglte piHegh fesmpyigenenat efys32m a aaisi cal
nonent gener at or i cal hkﬁase generator 36 and an output port 38.
The out put sp‘b?‘:(l%%t]r% eF’iqﬁi% '8 A°E&ternal si gnal line 42. The signal |ine

40 is a li ne. capabl Bhef suhiegingfnddeagiesvenrtion oi smeilen. aFatigixambl e, it
(S an elecladintl Uasopti Gfl SPBCUELATC OldtlowngbREa THE TUSEER! APTEN!
generator 34 i nes rusical noments in suc f our not es are
capabl e of %@Wwweeaaﬁmﬁgeedéwrmﬁia@ml%%ﬁt vidgp &eaasile, dhe

nusi cal norErdceesnel at Ol’:hﬁlgfl nes am&gé:ﬁdomiceceeaywn unken1ef, bags that
it contains and, for each or each b at, a

aacnunber gf beat s, Prﬁ
number of PRI note HEFHINrat FERBUEP N REFIRNABRLSdurat i 6HF%he not e
pitch fam lgageres at an 32imefe nesetendéap | iaes sdumst e rpicbekles,f ora each

?JNE:\]EE::) SH@éroJﬁongener %to%rpa%% QJ%T ICneS tlnggltlg@léag‘abl €s a%f ﬂ?&foé)' tches

or digital information medium, a music transmitter, a

music generator, a teaching book
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24 MARCH 2003 -13 in such a way that the second fam |y of note pitches has
at least one note pitch which is not in the first fam | P4MARCHE008t ches.
For exanple, a sole and a chord are- a95|gned to each hal f-bar of the

nusi cal pi-ece—the firstfamly conprising-the-note-pitches of this chord,
duplicated fromoctave to octave, and the second famly conprising at |east
the note pitches of the scale which are not in the first famly. It nay be
seen that various mnusical nmonments or consecutive nusical nonments nay have
the sane famlies of note pitches. The nusical phrase generator 36
generates at | east one succession of notes having at | east two notes, each
succession being forned in such a way that, for each nonent, each note
whose pitch bel ongs exclusively to the second famly is surrounded
exclusively by notes of the first famly. For exanple, a succession of
notes is defined as a set of notes the starting tinmes of which are not
mutual |y separated, in pairs, by nore than a predeterm ned duration. Thus,
in the exanple explained with the note pitch famly generator 32, for each
hal f-bar, a succession of notes does not have two consecutive note pitches
whi ch are exclusively in the second famly of note pitches. The output port

38 transmts, via the external signal line 42, a signal representative of
the note pitches of each succession. For exanple, this signal is
transmitted, via the external line 42, to a sound synthesizer or to an

i nformati on nmedium The nusic generation system 30 conprises, for exanple,
a general - purpose conputer programred to inplenent the present invention, a
M DI sound card linked to a bus of the conputer, a M DI synthesizer |inked
to the output of the MDI sound card, a stereo anplifier linked to the
audi o outputs of the MD synthesizer and speakers linked to the outputs of
the stereo anplifier. AVENDED SHEET 24 MARCH 2003 -14 In the description
of the second and third nmethod of inplenmentation, and in particular in the
description of figures 3, 4A and 4B, the expression "randomy or
nonr andom y" |s used to express the tact that |ndependently of one
anot her, o 2t-€ I ext ot ay—be—setect ed
randonty or be deterﬁigedebﬁ a shbwe ofaa pﬁygteal qaamtﬁbye(fofOEXanple

one det ect g PymenseeA OE%eOEl@wCBHhE% e skyatcdsen &E ur%%%ﬁp|e by using
the keys of ‘a keyboarq), depending on HﬂiTvarlous met hods. of nglenentln

t he present i nvent ToR19RES 1| FhIW ed W oGRS, f9F adekeBRARePEDIified
met hod of hwplenegeatiranibar pbeameltmee @fccxrrﬂcyirg;anett@tldﬂg fiadrphayi ng the
melodic line (or s the cocedure a i ng o,t.he present invention
carries odtt tﬁo%n gpg%%%e%ﬁn nggHﬁePegégﬂgng, ﬁ&oﬁty or nonrandomy,

t he shortest durattohighae 8 rﬂh@vayansnaemaﬂ:nclaﬂéyrmsacaﬂlcm echaahd t he
Maxi mum i nf@fv"i‘({usfd(pﬁgﬁé?gtﬁ%nt hsceaﬁafﬁaoftée%teonsepéetw the
consecutive note pit see operation 1 - an operation 104 of
deterntnld@re$%ﬂﬁohﬁyeBFlﬁBnrandonty, on a tlne scal e, the nunber of

oc?urrences of each eigagatg(lnshedgctlgn g?gteﬁoupbagsaﬁgeyglebg,.
refrains ai ns nusi.cal __ pi an e identities
Dot naen_ i el ahERERRE® chbr P hafilt iRttt o EifusPEnan: o
nunber of bkaasdthch nake up each bar and a nunber of tinme units, called

hereafter "positionsg; "l eogati ti hav] nduration
equal to the shortest ﬁ% 8 ?g be%ﬂeneratg‘sl fgfhf fﬁ%t@é& -hgﬁ gperatlon
106 of def¢%¢%§dlﬁgn§©aneoﬁSﬁeﬁtaﬁéoﬁh? pae§€ﬁ§|ﬂwvﬁﬂﬁk@nhor each | ocation

of each el ement of_thegargce) th&AANSI t¥cREmALieaalON Rei Nngystem
representatlve of the robablllt t hat at this tlne Iocatlog 8?ote of
yin

t he nel odyS{s$ %B%?thh@H t hEREEY 1GOhat AUt t o (DT Hr tRBERP phase,
that the nbtplenantsngo the phayeddor AVENRHINGHEHTe subject of the

invention;

- figure 12 shows internal structures of beats
and of bars, together with tables of values, used to
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24 MARCH 2003 -15 - an operation 108 of generating a rhythm c cadence which
determ nes, randomy or nonrandomy, for each position gu MAREH ZOD3

dependi ng on the density associated wyih this position or with this

| ocation during operation 106, whether a note of the nelody is positioned

thereat, or_not: - an operatjion 110,0f.copyjng.rhythmc uences

cor r espondi G 1% ¥t X ’P%ﬁ)@%&ea%eil@%ﬁ‘flgx%?g’r?ﬁi Hg}ngogﬁgeﬁgf‘ em

sem -ref raiafs,fizpme cddupl ets) of the nusical piece or to identical elenents
(introduction, finale), < af .t e f _op [ 0,-the _positions
of the notes are det g‘%lrﬁélge%];lu% %8t egﬁo‘gi tachfi%at%ﬂl’%%t ofc'gs%ytgﬁei r

f undament ametthagliepdy) implemenpat ben ogorr2spongddsiggntag fictures t dRes to t he
notes bel ongipg 4,0 4 rhythmc cadence, during which: . during an
operation 112A, for each half-bar, two fanmilies of note pitches (for

exanpl e, the first TdMIUF<onpdseansf fot e piutiet octdd$éid ngoto a chord
of a scal e depassiidhguphicatag fy¥ ogroaicss t atodeame imndothe isggond

fam |y conmposed of note pjitches ,of the sane scale whi géﬁﬂfare not .in the
first fam IAPCHHE Mot 5P YA T addBfd- a5 ndfd ARERRY ¢ . CarYgd%an

oper ati on blgB tHeorme@odd sef ohphenestdchdheidlheseadted anmisgoakesphrase or
succession),y the starting tinmes of which are not mutually separated, in
pairs, by nore than a predeternined duration (corresponding, for exanple,
to three positions)Eidwtee Ipighaws ofcheratieatlyan | {low ﬁgﬂé‘s} &p& randonly

assi gned t QuithAUeN- MG ¢ OCedn&Rstidh saldl SHEE688hRBe anYipAL €cRkt ches of
the second fam I% of notes are randgonly assigned to the odd-rank |ocations
in said su@&d9Droti dMpdymsetdegn that PFPCeABIEaaGodsickant@ &8 ng the
successi onpredferaxamientdiord.he hal f-bar change, the rule continues to be
observed throughout, the successjon): NRED. SHEET 24 NMARCH 2003 -16 - a
filtering operati o#éfﬁﬁ gg‘?si %1:?/1:\), ntlgjg\j/lrzaggalgﬁt i hé)prﬁaoﬁaélﬁq cgiaassi gnnment
operation MEicdl ingradticiard debinehsdevinygeamoopepatitbesiin Fhe
Successi on algIRACE AR Q%Ie”mo%n%trg%&]ptnhe 10t envaly,dekgnm E?c%f@ﬂ,'e”g

operation 102, "expressed das the nuiber of semtones, the pitc
second not EMRiHIdch] RrFederenctebinpdperathoRari Anclydingt Edmes an

operation %46l ofearsisi gPimg aineladphfChriod et hadastidd e ofnt hengyccession,
the note pitchpil%iong aken fraom,the ftirst fanml not e gigtches; and - a
Cc

of,
pl ay oper a6t | e YPSEE TP ot oFPPﬁdsﬁgsyﬁPhegﬁf "iBful & in such
a way that numbelrayst tihersetodibel musidefli pdeayr isngniizeabofetdpesat i ons
and a possil & AILMEs! IAld O nibh5d Ao PREEEE | PBcd0ont NEo dBERT RBRG! OF
pl aying the notes of the nelody are sel ected randorr?y w t hout, however,
maki ng t he Ofl & M@ igum peteoie@hiofe notes overlap - the intensities of

the note pitches amarielechpdra@ndan y2, Theashur atusing lanchomdngnsiki es are
repeat ed f rﬁ.each el ement .copi ed duri n?mo%er ti OFE 1%0 and an automatic
s 4ran al

or chest r at 6 YehBr atd i R &%ho r ~B%al FUTt 55t Phffent s of
t he el ody capabdfe tife beriglye stlrceyeat @vibat ditrs Wed-atardon y or nonr andoml y.

Next, during an operation 14, two families of
note pitches are defined for each musical moment, the
second family of note pitches having at least one note

'+ pitch which is not in the first family. For example, a
scale and a chord are assigned to each half-bar of the
musical piece, the first family comprising the note
pitches of this chord, duplicated from octave to
octave, and the second family comprising at least the

+ note pitches of the scale which are not in the first
family. It may be seen that various musical moments or
consecutive musical moments may have the same families

of note pitches.
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In the nmethod of inplenmentation illustrated in figure 3, there is only one
type of intensity: the notes placed off the beat are pl ayemARCH20g3%at er
stress than the notes placed on the_heat. However, a random selection seens
nore human. For exanple, if the aimis to have a nmean intensity of 69 for a
not e positioned at fi catjon t n intensity of Retween 60
and 68 per beat |sl\¢gﬁ:don1d§1 éle%ec h Oﬁ% ?F’I'Ité)ggl m?as ta{(}} hzriivesgz mea%
intensity &RczesBdora Qfot@trﬁﬁlha‘lmwj at iéesthivd hotesi ds doraegeat, an
intensity gf thet weep é%c?a”%&@eh@ r%ﬁ%ma/oe@' Rhbsd fﬁtﬂb' %eri%%;s For the

notes positi onéd at .the second and fourth I ocations beat,
intensity GEF&ESIVEY ddgenddidn $peondt efanidy of b?hégpré\v‘lrél%mé’iedf ol | owi ng

note and | ewenukhae iy redesenee ichleersitst ANENDRP. SFEETexa&leA\RQ" 2003
-17 is chosen. As an exce tl‘?ff a note t the start i cal phrase if

0
its pitch PsSATOFE AT L RMFES oF AGELNSS &F & ?ﬁbhof?nfl@ﬁ??t 1 o
exanpl e 85stastdhgsenme sof ashanhexeeptriain mithealBpt sapaeatada Husi cal
phraseis ia w_i nt.ensi.t 4 e b4. foIIovvlng
intensitie grg% ctﬁg}sj ?o?héga q)rerlfmzeytinhlen%var‘%&gltt]gs)‘l acconrlrl)‘;a(ﬁlgﬁrentn
i nst runent she- eﬂempthtae ebqsl@mcés«uttkheomte@@n atéd bart hachehnldre

stressed mBge, than (BosecRlaesd 0bf !hedBeal addi race | Mergedigie notes
bei ng stressed even nore; - arp eg§| os:. the sane as for the base notes,

except t haFOPRECPREFeNERR R e PAECEE Sar iy sake r exsdds ivelnyt hii &héhor ds:

the notes pkaead Familg kFatnotiee pittetgsad | ess than those pI aced off the
beat, the internediate notes bein ven](é ess stres t hi.rds: | ower
b

intensities than t K8 dhe 9’%’1 p? opbPER nﬁFPIrSSFﬁ‘eatr]rt Ensiti es
of the el ofly theotreottly pbtehesf ofheachuEwicdssigimyesl eémiteedt h€or
intensitie epe fo sane, no S i pstrg ts. The
sane appli és%@ 'Eel‘ne ?% J(Fjsal nh%ﬁ% ggsar dE?%n%ﬁgtgggat ftorgrals %f tﬁgﬁﬁot es

pl ayed, th8ynthesigeact ed rapdody wﬁqrrwetwgml psi it -ch Thepemség t he

nunber of LegRakheRsSn Rhlhe sheplsS at\Wigr e rdiidin QI’@ aval | abl e before the
next note is one uni,t of ti the dur |8€ of t gs one unit of
tine. Wien the avaft-98Ee dushiae il ¢ TS O ?i FaRdSATsel ect i on

is nmade bebneeembbelifeintow o hkurmi s D sgere catrpbret eyquameac(;Erdlialgces in 6)
or a semq 8"e nko! F?\é'g% Y §n%%ﬁ‘t‘1§%"er IBeSEhSl- CQ%B%ﬁllmgn@ Yhen the
avallable uration ree units o made

ndom selectiof i
bet ween t hay$bemowthgcampatiisens: Birke épéeébﬁﬂfecblqué\terl?@%hQﬁ@es in 6),

a quaver fgihaued Pynd T ddavRtd egitER GRANCSS PBné):atoW‘e?Zthﬁ
avai |l abl e duratlon is 4 units of tine, a randpmi ection i s made between

the fol | oifABLERLalOBREL FGHAtR ot By ErahERsS| AeRFatardot t ed
qguaver fol B6waddbyra cempatiapertr 88t ([hecharges AMNDEDS SHEET i nk2d- MARCH
2003 -18 ¢4 an external signal line 42.

The signal 1line 40 is a 1line capable of
carrying messages or information. For example, it is an
electrical or optical conductor of known type. The
musical moment generator 34 defines musical moments in
such a way that four notes are capable of being played
during each musical moment. For example, the musical
moment generator defines a musical piece by a number of
bars that it contains and, for each bar, a number of
beats, and for each beat, a number of possible note
start locations or minimum note duration.

The note pitch family generator 32 defines two
families of note pitches for each musical moment. The

generator 32 defines the two families of note pitches
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in 10) or a quaver followed by a quaver rest (1 chance in 10). Wen the
avail abl e duration is greater than 4 units of tine, a r Z4ARSE 2003 on i s
made so as to choose the conpl ete avaifgabl e duration (2 chances in 10),
hal f the available duration (2 chances in 10), a crotchet (2 chances in

10), if thegpvahbRblae guyathal shel bousnda famiiP (o2 ABRBCES ddheld ) or a
sem breve gor whol e_note (2 chances in |0%~ ,II} thére is, a change In famly
during a mSicaAt phPast, Afe TR RYteR FRAChots inOtst bppshee tif the
][lot _el bel ?nsf%ntiqy hafequbﬁal eiittdtage | | gprbeépamprad af t @bgubelslﬂg%n@ehi n
amly. It e _seen_t hat s a variant rong operation , the
second famqrpsyré:? &te ‘BFF(‘:ﬂgggpots%i 5137 nz:llacajgé"bagt ggas hen@4idic@ it ch of
the first frrdde, avite dfiiray dpevidlyi amsnpirlizHrendciid4ndhe patehpist dfes of
each S“Ccescsr{iqé‘ngﬁgﬁte‘;lgﬁggi'cﬁt%ﬁchfxaoﬁ("aééctcg% WO SANSpeut Lyg nales of the

same hal f-bar a _ e successi on_cannot bel ong” excl usivel'y to the
second fanmsecafd nbamipyt cleawrisdng |alkst Laeel ithef inpkespinchrd 45 in a

third met hqq,ofs &rhodiAeeh, akBe nptoGedwife apfdrdersysi ¢m ot he mesent

invention carry out operations of determning: - Althe structure wthin the
beat, conpri&ithg:thatn Fp&iatison WFEGH de‘f“?‘%?‘?lbs, r Shdo AP Uditeandon y,
a maxi mum muEia 10f mofeRitisONmagr Hosét itins cameh famiespenddhNg daxd he

m ni mum duration of a note in the piece) to be played per beat, here, for
exanpl e, 4A%EAS%ns call ed successively el, e2, e3 and e4; B/the structure
within the bar, corffiré smngicalanphpasat iggne2@tcof déf igemgratesdat y or
nonr andomn y, . .t er...af p b er I 4 ?Q{s per
bar, whi chnteﬁegr]::f %?1?ng%§§%§%§§ tg%JGHEBSFti}E%ngé %%g?ieganss% the

overal | st mMeQse fch heugreseion dpping; fgrnedapnopueht RoWay0a-heft def i ni ng,

randonl y orggonr aggem wonldt  dur@ddnsnetet heimeny steh t R 18gscal piece
(refrain, sem_-refrain, couplet, sem ANMENDED SHEET ., -19 24-;‘/1\%‘23‘2003
coupl et im"i% f ERal efhe| ns’teéﬁpt‘fgof AlHEr s B1 bAoA S%he nunber
of repeat s eddclivsd vad lgneiy snoheshefpitdee; fhweste, fahely nt Foduekampllegs a

duration of, 2, parsssifie SPURbELe? 1dUIRASOR Pl 8 bats, bhenelialma
duration of ars, each refrarn and each coupl et berng p ayeg twce, and
t he final e s¥ginignchet ¥repet PEi Yhich tire mat apptudl tneseratratedat difi on,

conpri si Ngipaird) ARErAbLEN A8 &f et Rt Mhitthd F &AL YN OF TRARY angom y, an
orchestra conposed of instrupents acconﬁanl ed by settin §¥1§| ues .(overall

vol unme, re erSHAIL e echroR 2 1B NI WEEP entBEopBOTE aPR f I8d, etc.);
E/ t he tenpgercaguosi3®, foaneapdr dldldri2l) of gececssion, ofamdamsy or

nonr andom Yroed sgggd h%fveexgggt ic%'?)soefc&thﬁreol ggizggbitches which are
exclusively in the second family of note pitches.

The output port 38 transmits, via the external
signal 1line 42, a signal representative of the note
pitches of each succession. For example, this signal is
transmitted, via the external 1line 42, to a sound
synthesizer or to an information medium.

The music generation system 30 comprises, for
example, a general-purpose computer programmed to
implement the present invention, a MIDI sound card
linked to a bus of the computer, a MIDI synthesizer
linked to the output of the MIDI sound card, a stereo
amplifier linked to the audio outputs of the MIDI
synthesizer and speakers linked to the outputs of the

stereo amplifier.
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F/the tonality, conprising: - an operation 212 of generating, randomy or
nonrandom y, a positive or negative transposition val ue,24tpaRrRBesEgz0Nal ity,
the transposition value of which is_%zero" being, arbitrarily, C mgjor: the
transposition is a value which shifts the nelody and its acconpani nent by
one or nore tones, tUp o] A k& LEh p t fi . tonality
(stored in the ran&ghrﬁégnr§?ge¥ﬂé@%gpcn2§iJﬁﬁiagﬁﬁﬁggko?%gtfggég by the
transposi t Mghothi 81"t HARLPBSNERBACNVal @Rd| S} eREREF AT ng 1t hghe

i nterpretagegeripeRoandoks gflgesed 03 cacn nghe pitch grést cRphacgibpey are
sent to thg s%gt si zer %excegt OEM}'heiI%er cu[im on "track") and this val ue
may be, as RePEOTdIRLNROPRABHGRINT tife WRFAt £8n BPHSFS prReefast my vary
for a changhaef, tiandepdmidercbBypb€ ditid ngnatheppateacH tiher s te@ni €ochor ds,
conprising; .- _an qgperatiqn 214 of selectin ando or .ngnrandomy, a
chord sel elti ﬁ %qglesf% rF\ﬁslﬁglsin' ﬁeersm’&%& %ENER&%?%E"I:&‘“%?@?Y MARCH
2003 - 20 - oirf behdeftierstirnstbriy sel extuenofivaephgssedbcgrantahyopéoat i on 216
of sel ecti d %gyg Y. i h - LE econd
chord sel eglgﬁghign%eme?/ggste ectcgggpargn %%IE%%T}I)B%PZ 88%&8'%%%%{1%{9},9 ?’andom y
or nonrandBfe¥, heRFoMX@MPHEr dP¥edqifidmcesthen kaws ofé Hankeyberrdhe refrain
and, on thgepkhafindansh ftde tP8r£6UR! flethBHE. ok ha b SGHENERel S
formed: . either by a random or nonrandom sel ection, chord by chord (each
chord sel eBF&8§eBEi AGVERGIER -or rejected depending on the constraints
according to the rakses Dflddteramsd calinar tiiglmosveyer, inn o hesefehbods of

i npl enment ati,on, .thi.s, chqrd sequence Ltk i nQut Dby the

user/ conpoé%?‘p%rltféeer?erm%q:eh(f%yofhgmﬁégﬁ%ﬁﬁgkéghs%g’lfe%ee o?yﬁp%%%SSff i rst

mel odi ¢ | i aBlyf genexaking, ang playigy thermebedsc pkindefoy bBaughg an

al gorithm gp hab%Q?gd LI £XAPLEngd EHIUGLOF dt 3 of which
are out put (%y_ an on#%r nonrgﬂgon1%elegtion fréﬁ%%%a es£§ﬁ§H??§§1harnnnic
nmodes chos€ATEaRBoRIN ‘or nonrandomly; . or by random or nonrandom sel ection
of a grogp of ei gﬂt— r@\lhOfdiferlﬁ‘ét(ﬂcﬁdhim rremorcbébtferxqmrﬁdmndfaa?bl&ﬁl OOchhe(r]I
groups. Since_ea ord.rel ate re,to .a bar group, of eight chords

Pl ates {oPEPEARIBEIY: Fhe FETRIRd B ATt AT SROHRsEPPbBA End Shown,
the invention itheapphusticad tlpdegenerandontbk somgsiramd t heteavadpi c chords
used are CQQ@'E@EEEBF“ RS §Gfe M ANd JBj 0Lt OLHSS d&é‘t@ééhedﬁ%md& and
dom nant seventh, eleventh, ninth and ma or seventh chords. H the nel ody,
conpri si ngSORELEHELVRY PRFEC PdaGESSe (SR RPeFItdAR Ll#dliudi ng an operation
220 of assigning, rapaope @it INr apdoBEy dediailniesy,t oraaddml pcatki on of an
el enent of _the sigal pi ece, _.n thiazltcas to ﬁ@(}:h Iogation of arefrain
beat and t BPBABROPELAri OF & H T EIChH® AHPEheRt oP CGBREFREPHG,
random y oofneacanddmmentt hiige rdoidinian seserencesupietsyp banpledsh, the

coupl et re98k¥59gsgh%eﬁHEm%%Qa§HEETfinale) of a musical piece and

the identities between these elements, a number of bars

which make up each element, a number of beats which
make up each bar and a number of time units, called
hereafter “positions” or “locations”, each time
location having a duration equal to the shortest note
to be generated, for each beat;

- an operation 106 of defining, randomly or
nonrandomly, a density value for each location of each
element of the piece, the density of a location being
representative of the probability that, at this time
location, a note of the melody is positioned thereat
(that it to say, for the playing phase, that the note
starts to be played);
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24 MARCH 2003 -21 first two rhythm c cadences repeated 2 tines and the
refrain receiving the third rhythm c cadence repeated 424iMARCH 2003t he
exanpl e described and shown in figurg 4, the locations el and e3 have,
averaged over all the density selections, a nean density greater than the

| ocations e2 and e4 (for_ex | e of e qrder_of ni tude .of 1/5).
However, each densit B so%'l@% 1Y t;yoteg ﬁglt %P?E%E?gg c%ef’f}?%'flé’m%i nversel y
proport i onehdénce hehdpbedlaife rmdems,i amamdonhe prenenfameldnilgher fohe speed,

t he | ower d {49 H2 the ; 'tch]ees[1 ' di,ng o] ' 222 of
sel ecting %\%‘?% 3. tc]h%fsoxge ﬁeag%gtlﬁ}é'(hyt erh{ccr:m.adgﬁce?ﬂﬁrpcfén[g&_fﬁys

oper ati on 29ociabedaitifes thisnopesptiehePtar withr neldis THeodatsonfanily of

note pitchesr£0§Sbpltaliiohhel 0wt ewRbtkdesaOhdltRe dr PRAI GeakRfH fssoci ated
with the posifipn of the note and the second conposed of the note pitches
of the scaP@SbFLeRedolBPERREhaSF cPRGf nony (the current tonality) reduced
(or, as a variant,~-ngh regdpeedyidy thelmot expit cdgsyirig t herHytishidanmi |y of
note pitches. During this %p?er({)deuion 222 t,least one of t foI#ovvi ng

constrai nt ST LT dppi T ¥ e Hoi g'él%é%aﬁot’ée%‘??%%%s:e SBFY2 i s never
a successi tmebfaime, nat@pHish seaiexefusivel,y $emihecgptend)fanmfly, . the

pitches of gthe nﬁggﬁgﬁgl ectpﬁ%geor t&ef lel(r)n ?;I ?@aeﬁltifEQCiSi tioNSndnts: 9 13,

17, etc.) always ( to the first apart from exceptional cases,
that is to(bayredueceignt hihnahe) quaithers  ANENDHEES SeEgT of -operat pon MARCH

2003 - an ppef athan %&t@bn@ew a@ﬁé‘%oﬁ@é\déﬂéYd@Ee@ﬁﬂh%@d%ﬂty,né@e
intensities of rh}lé)t, m.c chords; -, an operation §40,0f L}r}gatl ngé random y
or nonr ando?®3F cRIEFNnveF8Rbns 25andt9/ t F&¥pI affdt of el

conpri si ngfveqo@eca) jon 242 of transmitting to a synthesizer all the
setting val ues and_tgg Xé{aﬂgﬁi&qr 1R?a¥!fngs%tj1§n¥ﬁrgl %&%el ’bsittr et odef| ned
rons. Inth met’hod of

during the previous oper ) e second 1 I'npl'efrentati on
descri bed el sied@es bRedotigdag prtecdhess cbipbnég apridémcer praurithasi ng t he
M D standggfhM Dl is the abbreviation for "Musical Instrument Digital

Interface" (and which neans the digital communication interface between
musi cal i nstrunents)dUThRg 8PamRerd O oyLAN pasppgp L E-bar,

two families of note pitches (for example, the first
family composed of note pitches corresponding to a
chord of a scale, possibly duplicated from octave to
octave, and the second family composed of note pitches
of the same scale which are not in the first family)
are determined randomly or nonrandomly and

. during an operation 112B, for each set of
notes (called hereafter a musical phrase or
succession), the starting times of which are not
mutually  separated, in pairs, by more than a
predetermined duration (corresponding, for example, to
three positions), note pitches of the first family of
notes are randomly assigned to the even-rank locations
in said succession and note pitches of the second
family of notes are randomly assigned to the odd-rank
locations in said succession (it may be seen that if
the families change during the succession, for example
at the half-bar change, the rule continues to be

observed throughout the succession);
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24. MARCH 2003 -23 - a physical connection between the instruments, which
takes the formof a twd-way serial interface via which tRevMARCerzous on is
transmtted at a given rate: and - a gtandard for information exchange
("general MDI") via the cables linked fo the physical connections, the

meani ng of predet e_r_méned gjfg{éﬂniequ%%%g_,satciornr esp%gﬁ ng tgggégggfi ned

actions of the nusical instrunents (for exanple, in~orfder Ythe note
"m ddl e C'integhatkdybbntd i hhehendétespitbhnnessbnmepbl yphenation

synt hesi ze§i,th nggs 144,; 60, ..80) ; I a es to all

t he par arre%le%é ?c%lrsﬁp a ‘?ﬁé&g r%ofe?w$orcosﬂ-g%g:#r}gqea ﬁggg, %ﬁgﬁ&{% :?Ptch of a
note, for the chareessionnséranefpagnd feapasetthbyig mase" ethast sthef the

sound of 1 hgt&pehl UeRHernifNRS Q%ﬁﬂ@%?éf%i‘éneﬁb@?t 25085 ¢ PEANI Ng,
vi brato, glissandg. These paraneters suffice for _producing music with

several inSRRuRSRPST DI sgBékoRESpathe 145 yphotPe IRGRRA snoksr

exanpl e, wi&hriheok890rsysrenedl ahbeoBOkANDORr a0d, i64 repleat cpl;ayed

si mul t aneously can_be_obt ai n%d. gﬁver the M.DI standard i? }(l)n};g an

i nt er medi ate bet ween®™t RBEHE] 68§)H3 ePdt G S % 4 AT unRhECh| FOa

speci fic etlret dasitc mteupf ther sxarmdsiaf, ttiee ABbCe- plppth cheing Specific
Integrate I LCUEL. = ek e : e Lt no nger be essenti al
to conpl yd‘\am%%ﬁtggo%l E?{Qs%é\gggr g%g‘ﬂgspg?aﬂfﬁé% anw?ﬁhtgﬁé Skglyi ng phase is an
actual interpretatiod phabay tHPeraterqt et d40on parmdesy nedls oPYrandom or

nonr and_om Yeht bl Pfg &N s_rﬁﬁ:lhetdi%r GRsdu e Px_l}ltsﬁ@he_ab)ﬂvdlﬂttﬁna@ni%he
expression, _vibrat B panni ncgl gl ssasngo and intonation, for all of the
notes of datdYPnsthGneMmelq ‘?rayib‘éese AERBPE t AHEIRE1 (Hhe r aRRBKE

sel ecti onsopeeabhsrd andi at pgesiblsbersheposathby.negati ve nunbers, and
that a selection froman i ryal Al DE H - 24 4-2?5(]4.2 03
bounded by two val égglﬁ%y"g%\%é‘%gﬁé‘ ggwt’he%% Ev:?}a\}:a ou%‘ess_.gclyf e?%b?%, t he
scal e of pkhehnntees off the meledy bsel iseileetedo narslamlysi wiklhowt, t he hunman

voi ce. Thennplee Pl t GhaS Af echBenefarddgli 8kr i kil edopyeud i9eAl fopEsabout one
and a half octaves, 1.e. I.n MDI |anguage, fromnote 57 to note 7/7. As

regards noPEehlaRnhestle t ABLERSILLPAe Cfor t8EanPI S hPHoPh92baRES, in the
met hod of sapeepeat atdrdbriiescr hed, difet pbayi RGO ihlenkass el ayseonce per

beat and qpeéggtgga%o&Jqggéﬁogl;%%;%'copied during operation 110
and an automatic orchestration is generated in a known
manner. Finally, the instruments of the melody and of
the orchestra are determined randomly or nonrandomly.

In the method of implementation illustrated in
figure 3, there 1is only one type of intensity: the
notes placed off the beat are played with greater
stress than the notes placed on the beat. However, a
random selection seems more human. For example, if the
aim is to have a mean intensity of 64 for a note
positioned at the first 1location of a beat, an
intensity of between 60 and 68 per beat is randomly
selected. If the aim is to have a mean intensity of 76
for a note positioned at the third location of a beat,
an intensity of between 72 and 80 is randomly selected
for this note. For the notes positioned at the second
and fourth locations of the beat, an intensity value
which depends on the intensity of the previous or

following note and lower than this reference intensity
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Moreover, a playing correlation is established with the nelody: when the
intensity of a note of the nelody exceeds a certain thr HIARCH 2008 resul ts
in the generation of a possibly addi f'_onal note of the bass which may not
be | ocated on the beat, but at the hal fbeat (location "e3") or at

i ntermedi atje; | gR85EANS AWl OGAt EQRBSPt €8n, aRd n&de) at TR i sehref Slehis

possi bly additjonal bass note has the sane pjtch as that of the nelody but
two octavedUivgal (PRCAFD Lhnd&ag®ltedt 5017 htRepddsrts ALl FiQfure 5
shows a fifddtengica xt fa metipd aintdgiyiangnt ifgr t keciEsentgs nverg i on, in
whi ch at | east one physi cal quantit§ ékn thi s _case a£ itegn of, information
represent atiAE Gt adiSthgdP i Afi uBKEERTAPYY eabP®ond@BF t AR Fustal®

par anmet er s miseicdorphhesaut emaisocihatied gertdr at | bowadndietisidg yt,0 fidre present
i nvention. e@ﬁarﬁ]ﬂé’sﬁated infigure 5, in afifth method of inplenentation
conmbi ned w e thitd nethod of inplenentation (figure 3), at |east one
of the follow ng mie géadtlaving pandemsdises tdeeshehessn,durfar on t hat

a note may diaugid), s S GAlr MUK accdiPariidet PhstiRespitis per beat, -
t he nunber of Dbeats per bar, - a density value associated wth each

location, - the firstt@anthg bRssomPtRichEse NAtes sebaredf R IKhaf note

pi tches, AMPEDR SEHressed5Smord4 tHARCH WE¥E plabed- offedeleyaated

i nterval or, nunber of sem tcg.n S Whi ceh onstitutes th(gl_? maxi mum i nt er val

bet ween t wdHSoFORHRFE I 4G dHESS (RS IR TLb i 3R VeV BF , "a By si cal

quantity, here an optammggivnsi cahequzane t psr efoesdhteedbbye amatresge

informatio QYUY i : i i i N i od of

i npl enent a’?il on c‘gﬁ(bqarﬁfﬂvé ;%t{ﬁn%holuﬁ %f%ga%éf‘ Jl"%p%ﬁ%ﬁ?g%gh (figures

4A and 4B), at ‘| east WG heEAF ovkhy RASEE BéAces: con Yher Amdters: -

gunbe_r of :ca(l%ats€ﬁé$9édmélsfsl Qi_h%rpet:cfh@ﬁélt pllaceu”bﬁﬂdf Oﬁhéeébég:pe[]t}{@r, -

uration of, a refrain, - duration of a cauplet, - duration of the

i ntroducti ot Qr"%ﬁffiaﬁqﬁeoﬁ‘%fest R AvEn Ql‘?ﬁﬁm% r‘?ﬁs‘?‘g’peﬁ?g of the el enents

of the piece, - the dhdimisof lowehedimt@nsities than those of the
melody, but proportional to the intensities of the

melody, note by note. If the couplet is played twice,
+ the intensities are repeated for the same notes and the
same instruments. The same applies to the refrain.

With regard to the durations of the notes
played, they are selected randomly with weightings
which depend on the number of locations in the beats.
When the duration available before the next note is one
unit of time, the duration of the note is one unit of
time. When the available duration is two units of time,
a random selection 1s made between the following
durations: a complete quaver (5 chances in 6) or a
semiquaver followed by a semiquaver rest (1 chance in
6). When the available duration is three units of time,
a random selection 1s made between the following
durations: a complete dotted quaver (4 chances in 6), a
guaver followed by a semiquaver rest (2 chances in 6).
When the available duration is 4 units of time, a
random selection 1is made between the following
durations: a complete crotchet (7 chances in 10), a
dotted quaver followed by a semiquaver rest (2 chances

AMENDED SHEET



- the settings of the instruments of the orchestra (overall vol une,
reverberation, echoes, panning, envelope, clarity of sowadyaRCE: 2003~ the
tenpo, - the tonality, - the selectiojg of the harnmonic chords, - a density
associated wth a location, - for each location, each famly of note

pitches, -;gagh)ry,e é‘pgb%GgP' FoRfoWe %&plai CQRhFet OrbBE NQL EHALLNES,
the maxi mum pi tch interval between two succesSive note pitches, - .the
intensity &Bsddl)at ddhent fheacvaidedrlondurathenddrsatJeraiedr t ABanotdes, - the

densities aagesi abed tiindd) the }0eddh 0% et ilhe AEPSIHOSso- Ahe ddntensity
associated with each location for the arpeggios,, - the duration of the
ar peggi o nehesseaNEMDESCRREEe aygirablardizaioirn (ke GeFRGesedn
associ at ed1gj t, h Hdier | ogat agas 16 et heutet temi ¢2chdateedndin the,intensity
associ ated w th each %oc tion far tf& rhyth 'hc chord | s representative of
2 physi cal CHRRATEEy , UhorBeBRCBp ot Oy e Rt H 9P HepFRCEraet by an
i mge i nf osprldowsouracenimis (2i changese iy, Idlr ioy ansepeébativen 302, an
o0eT o 1ng RS, Rl ori SHlRLUgenD Aefenee udoen onehahag pc and
gener at i onfpaidedardng a musical phrase, the playing of the note
is stopped except if the note belongs to the equivalent
families before and after the change in family.

It may be seen that, as a variant, during
operation 112A, the second family of note pitches
possibly includes at least one note pitch of the first
family and during operations 112B and 114 the note
pitches of each succession are defined in such a way
that two consecutive notes of the same half-bar and of
the same succession cannot belong exclusively to the
second family of note pitches.

As illustrated in figures 4A and 4B, in a third
method of embodiment, the procedure and the system of
the present invention carry out operations of
determining:

- A/the structure within the beat, comprising:

- an operation 202 of defining, randomly or
nonrandomly, a maximum number of locations or positions
(each corresponding to the minimum duration of a note
in the piece) to be played per beat, here, for example,

4 locations called successively el, e2, e3 and e4;

B/the structure within the bar, comprising:

- an operation 204 of defining, randomly or
nonrandomly, the number of beats per bar, here, for
example, 4 beats per bar, which therefore corresponds
to 16 positions or locations;

C/the overall structure of the piece, comprising:

- an operation 206 of defining, randomly or
nonrandomly, the durations of the elements of the

musical piece (refrain, semi-refrain, couplet, semi-
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When the first operating node is selected, during an operation 304, the
user selects a duration of the nusical piece and sel ect 24MARCHR003yboard
(figure 6) , the start and end of a sd8uence of noving i mages. Then, during
an operation 306, a sequence of images or the |last ten seconds of inages

com ng fromouplieds0 CRBSRuOEidh OMERRal BRYE ist WAGEs U8¥ I RAmbERL @¢@nple, a

vi deo tape,recorder cancoy der gr a digital_i forn?tl on nmedi um reader) is

processed G&LTy iR et T oBBERRHG Ofe &iFR Unotre t GLERBRESSEY ¢ i n the

art, in orgdledesy dedms, mttee aint eedlicohen ohashe Hakhewbngofarameirey,s: - the

mean | um nance of the . mage t.he chaq_;geginnﬁai an |Lém nance. of, the i mge; -
- a

frequency oF9 afGEAIGH nahc &WFATEH o Sdde BF | RIS Vari at i on:
- nmean chr dumdnosn off tthédammgeecach chafipeinnanfieeaehncohpdritndedacf t he

i mge; - f y ar i variationy .- i of

chrom nancéﬁ\%l r:&gttF‘g%?éf %Elrd;wgé\n g??lt gée S %Jt%gé( gteecgée%é%%ygggu&ren change
bet ween t wbhsudedssiive i mages of mean | unmi nance and/or of nean

chrom nance); - pyRtRIMHs: ddhd@diRge drdd®eraimy: obj ect). Next, during an
operation 308, each paraneter value determ ned during the (5) eration 306 is
put into correspond&nc8PGEERIGR 1428t OfnedGhPEBIBENG MG ‘E{&Pér &% on

par anet er aesafanazthlaljovean AVENBRBsSHEET coniplesdARGHE 2003 stZ hmsentts, duri ng
an operati , j ec fir ati de) el e s (refrain
and coupl et%t&cs%é‘%(%ﬁegipera I ng Ssr?tl')c g?’%{)f é’gg‘.%%e ar(g%geter\#eirlat eg‘%’lﬂ&“maedcor dance
with the agsveirieswtistrhodechorssi cpgeniéngt i cenveddreentelidwity t lifrd and
fourth met hads Of dgplyementation, illustrated in figures 3 and 4). Finally,
during an operation 332, t he nusic piece generated is played synchronously
with display of B/Hdendi@mRg i @esPrigidked in an infornmati on medium In the
second operating Rde op@radddn Y 20angimg gensia thilngy , C Uda@iom 1RUS ot

st cal | ORERE SRS G P e S CHEAE™ (O of A TG t he var | ous
met hods of i npl énfitd rogprtaie tryysicongenieriatg :on procedure of the present
hg;’g”;ingna‘é‘gir Sgga[?ﬁgi 'Z?g}léilaﬁ;%%d A of | Q4 €FeRertInd, | NKSALRAS) her DY a
nonrandomly, a positive or negative transposition
value, the base tonality, the transposition value of
which is “zero” Dbeing, arbitrarily, C major; the
transposition is a value which shifts the melody and
its accompaniment by one or more tones, upward or
downward, with respect to the first tonality (stored in
the random memory). The percussion part is not affected
by the transposition. This ™“transposition” value is
repeated during the interpretation step and is added to
each note pitch just before they are sent to the
synthesizer (except on the percussion “track”) and this
value may be, as here, constant throughout the duration
of the piece, or may vary for a change of tone, for
example during a repeat;
G/the harmonic chords, comprising:
- an operation 214 of selecting, randomly or
nonrandomly, a chord selection mode from two possible

modes:
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- a clock 402, which determnes the rate of operation of the system - an
I mge i nformati on source 403 (for exanple, a cantorder, 24 MAREH 208B¢€
recorder or a digital novingimage reggler); - a randomaccess nenory 404 in
whi ch internedi ate processing data, variables and processing results are

stored; - a read-ondy .nemary 405 .in ich the pr ran1for |ng t he
systemis stored _@ Eﬂ%ggéisF(ﬁhﬁr%mﬁﬁﬂ?cah?ﬁh %ﬂﬁﬁaﬁﬁ g naklng t he
systen1opeaat@pwniﬁmun(2kﬁﬂ0ﬁ|$@ﬂ¢¢mim§uasam@wmkyoorthenbasdéﬁly,ln or der
to executehggﬁog cﬁg&%gored in the nenory 405; - a keyboard 407 which

al l ows the user 00se 'a system operating node and, optionally, to
desi gnate the sraﬂﬁ éﬂvaeﬁ@c@mdacbéqdeﬁ@éepﬁnp§tHdﬁkiax$ngeh§depd,- a

di splay 40 141 t and to see
cLopLay nggln"rr"géajfa%lo%v"sz18heoAf|\J/E5ﬁéléDc9tSﬁ%”Uf‘ét§@érﬁl%_'P ﬁBﬁrﬁM&BﬁTg

pol yphoni cPAEE gh@é?zeﬁeqﬁﬂﬂc%ﬁd ony thE- cPRBindtedhpl if%r the1, |inked
to the out petreﬁnt aﬁdebnpm@ei @tmilé‘i'i ¢1a$1yﬂr)t Fey z@le 4%%plaid two | oudspeakers

410 linked to the tputt?lLer ? %% ler 411. fThe %Plyphonlc nmusi c

synt hesi zer 409 us the n&tF8 SEHElefteﬁs 8F%51%€d to the M D standard
allowing it to coeitihecaty & trarsidwerorracdnreesdgn oveé tledt wdbh thbsdsane
'”p'a”tat'Bye%B% “§%<91”898 étégﬁeFEédG%%ﬁrg'éﬂd@e&x’Ps &QEBEEQG”Ote the

mal n parane rs o constl uent elenents off a nmusica
par anet er sdppengingl iorerldie bgonpker pibeesasrordéngi &0a e ripheer Phce ( not

shown) . Astp8 exa/gil@l t hgrpply PN SRS Clﬁynblﬂﬁékzermé@ﬁ)d§ o ft he
ROLAND brand with the connerC|aI reference E7O0. erates W, th three

|ncorporateﬂpéﬁBFPFPEF?neaEWH%mﬂqﬂquﬁ9Q3§9Q§{§ﬂy efther Be input

by the wuser/composer or generated by the harmonic
consequence of a dense first melodic line (for example,
two, three, four notes per beat) having an algorithmic
character (for example, a fugue) or not, and the notes
of which are output (by random or nonrandom selection)
from scales and from harmonic modes chosen randomly or
nonrandomly;

or by random or nonrandom selection of a group
of eight chords stored in memory from a hundred or so
other groups. Since each chord relates here to a bar, a
group of eight chords relates to eight bars.

In the method of implementation described and
shown, the invention is applied to the generation of
songs and the harmonic chords used are chosen from
perfect minor and major chords, diminished chords, and
dominant seventh, eleventh, ninth and major seventh
chords.

H/the melody, comprising:

Hl/the rhythmic cadence of the melody, including
an operation 220 of assigning, randomly or nonrandomly,
densities to each location of an element of the musical
piece, in this case to each location of a refrain beat
and to each location of a couplet beat, and then of
generating, randomly or nonrandomly, three rhythmic

sequences of two bars each, the couplet receiving the
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29 2~(. MARCH 2003 nunber of feet by line, to the rhym ng of this text,
etc. This nethod of inplenentation is favorably conbi ned24WARCH pea3 net hods
of inplenentation explained above. LB4another method of inplenentation, not
shown, the val ues of nusi cal par aneters are determ ned according to

gr aphi cal _ b, &5t Se 45 eiyh i 4esigReREell ARNES QPT bass AaCkAge cyascor di ng

to mat hemati cal curves, “to t e resu tS | tvvare package, to

the repli egefgadmiraaeivipesthonhhird (fbméh@é%ﬁagﬁnﬁw repeghed 4ame

country, cqligles.geirethtcakampare.ded®Wed SAd €sh8Wk- LnOFilgirdhe,
descri ption, of gggastronomc rrenup%én anot her net hod of i npl'epent ation, not
u

shown, t he th8 8FlPRe Rk ead améiErs AYRTIRLr AVisdd %%%oﬁﬂﬁhg to one
of the f ol Id@\ﬂsﬁgypre@eés:tmgn@peratlm ANBEY ShiEEdter- 3haf- tMARCH 2003

- image prqcessi.ng of ainti i mage._ processi f a sc tur -

i magegprgc a% og]f ﬁ&arpéﬁgt ebt uréfoﬁu??ﬁ%ﬁﬁf gctcelé i r?dfd;?Lp gfﬁal S

com ng fromatginflamder yforl thist adiowgveenseash( daneitgr isowadgbdieat é)ya nmusi cal
h d,

piece with_a ﬁ(\% ﬁfr]%%'&f@e an'e‘%%ifﬁég?l% glw%%e]ry% a? 6r{:§09§|§' tdoned, or

with a perfu n a met not own, at

| east. one t&e t Apeadt GHat PESAUSLONgeRRr &ﬂ“ﬁorpb%@%métt@ﬁs kibgenls the at | east

one physi c%Ipe@Q{ ameeowtdy ahd sdéag:i@) up by a video gane sensor, and/or
on a sequence of

in pro t hod of | ement.ati o
o oty e T e N o (e BOESR, Ho DndTed *Fe B PR bSO 0 28 2ndab! ¢
musi c geners,@tﬂe@:tlsr)gstrmﬁe pictciess adefineddby ehearWythnmde. chilieho®mvabl e

nmusi ¢ gener tj.0n sten1co r:ses in her V|a a.data,and contro
bus 700: - %ﬁﬁﬁ sc%ﬁronl EPEF e %%% mﬁlchgggﬁrges ouPOtﬁep&ﬁé?Eilons
i | lustratedzrien foxpued. 3The tﬂ:eraipefambm of] Inahte apétichaesf icpmsdst4A and 4B,

in order tQriengsahetd SEEFERPEORNL aNdi Ra3n@PRlc chord associated
with the position of the note and the second composed
of the note pitches of the scale of the overall basic
harmony (the current tonality) reduced (or, as a
variant, not reduced) by the note pitches of the first
family of note pitches. During this operation 222, at
least one of the following constraint rules is applied
to the choice of note pitches:
. there is never a succession of two notes which
are exclusively in the second family,
. the pitches of the notes selected for the
locations el (positions 1, 5, 9, 13, 17, etc.) always
belong to the first family (apart from exceptional

cases, that is to say in less than one quarter

AMENDED SHEET



- a nonvolatile nmenory 702; - a program sel ection key 703; - a key 709 for
swtching to the next piece; - a key 705 for storing a i F i£ce in the
menory; - at |east one sensor 706 for.detecting trafficq%gﬂéﬁ r@%@g and -
two el ectroacoustic transducers 707 which broadcast the nusic (in the case
of the apprication to a VAlkman, these transducers are snall Toudspeakers.
integrated into earphones and in the application to a car radio, these
transducers are | oudspeakers built into the passenger conpartnent of a
vehicle). AMENDED SHEET - 31 24 MARCH 2003 In the enbodi nent of the
invention illustrated in figure 9, the key 705 for storing a nusical piece
in menory is used to wite into the nonvolatile nenory 702 the paraneters
of the nusical piece being broadcast. In this way, the user- appreciating
nore particularly a nusical piece can save it in order to listen to it
agai n subsequently. The program sel ection key 703 allows the user to choose
a programtype, for exanple depending on his physical condition or on the
traffic conditions. For exanple, the user may choose between three program
types: - a "wake-up" program intended to wake himup or to keep hi m awake,
in which programthe pieces axe particularly rhythmc; - a "cool -driver"
programintended to relax him (for exanple in traffic janms), in which
programthe pieces are calmand slower than in the "wake-up" program (and
are intended to reduce the inpatience connected with traffic janms); and -
an "easy-listening" program mainly conprising cheerful nusic. The key 704
for swwtching to the next piece allows the user not enjoying a piece he is
listening to to switch to a new piece. Each traffic condition sensor 706
delivers a signal representative of the traffic conditions. For exanple the
foll owi ng sensors may constitute sensors 706: - a clock, which determ nes
the duration of driving the vehicle or device since the last tinme it has
stopped (this duration being representative of the state of fatigue of the
user);

- an operation 238 of generating, randomly or
nonrandomly, the intensities of rhythmic chords;

-~ an operation 240 of generating, randomly or
nonrandomly, chord inversions; and

J/the playing of the |©piece, comprising an
operation 242 of transmitting to a synthesizer all the
setting values and the values for playing the various
instruments defined during the previous operations.

In the second method of implementation
described and shown, a musical piece is composed and
interpreted wusing the MIDI standard. MIDI 1is the
abbreviation for “Musical Instrument Digital Interface”
(and which means the digital communication interface

between musical instruments). This standard employs:
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- a speed sensor, linked to the vehicle's speedoneter, which determ nes the
aver age speed of the vehicle over a duration of a few maNMARCAMONBED SHEET
24 MARCH 2003 -32 (for exanple, the st five mnutes) in order, depending
on predeterm ned thresholds (for exaffple 15 kmh and 60 km' h), to deternmine

whet her the vehicle is in heavy (congested) 5 traffi noderate traffic
(wi thout any congesti®on) dt ¥ﬁﬁé§%leafc%ﬂﬁ%ﬂk§?n- a gﬁﬁwﬁ?Pon s&R€or, which
nmeasur es t Hesavenege s, ntwinsch y takewi rhet | Hosmi nforadetwdewdet erriag t he

traffic conditiqns (repeat.ed st a i O . dense. tr b i gh vibrations
on a hi ghmg%tel%ﬁg{l\%erﬁt%gshp]i%%e@?&-grgé%]é[{?naséolrorgo?gdg%%g%{“ﬁgtﬁgi %ﬁ Sear box
gear is selgdoead rftiegq@enst | y changing into first or second gear

corresponding to trabf i dduy | forll B LRSE A ObxERRARS! Q0 gbbdbbinc,
whereas renaining in one of the two highest agars corr spongl ng to traffic
on a hi ghwdfPI") " a ¥éAsorthedr d@d@s ngliRéefeat®er it PHYS1Calt er nal

t enper at ur @onhieitdion , andéigs r aeAn?AgdetorCt rede &ARDRed Or ddgtieahi ng t he
tenperature inside the vehicle;.- a clock giving the tinme of day; and -
mor e speci PEGRERSSul C9BFESPORIA fa KR T HeS3HckoRe é?namocé tofces the
rhythm of tneiwallkiingst feparics ngfon eRemplgpalia cormery fo oplegchhsensor 706
g;gef]‘? fﬁg%‘l??gr . g_g&ﬁigf%maéfdt%tlbey@éé@é o PREVERUSLY RLAREY 3'gOnals).

a polyphonic synthesizer, the sequence 144, 60, 80).

The MIDI language relates to all the parameters for

playing a note, for stopping a note, for the pitch of a

note, for the choice of instrument and for setting the

“effects” of the sound of the instrument:

reverberation, chorus effect, echoes, panning,

vibrato, glissando.
These parameters suffice for producing music with
several instruments: MIDI uses 16 parallel polyphonic
channels. For example, with the G800 system of the
ROLAND brand, 64 notes played simultaneously can be
obtained.

However, the MIDI standard is only an
intermediate between ‘the melody generator and the
instrument.

If a specific electronic circuit (for example
of the ASIC - Application Specific Integrated
Circuit - type) were to be used, it would no longer be
essential to comply with the MIDI standard.

In parallel with the playing phase is an actual
interpretation phase, the interpretation being by means
of random or nonrandom variations, 1in real time,
carried out note by note, on the expression, vibrato,
panning, glissasndo and intonation, for all of the
notes of each instrument.

It may be seen here that all the random
selections are based on integer numbers, possibly
negative numbers, and that a selection from an interval
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30 chosen a nmusic program this' is selected by the electronic circuit 701.
Figure 8 shows, schematically, a flow chart for nusic geaanaRcerzgaacor di ng
to one aspect of the present inventiop4-in which, during an operation 600,
the user 35 initiates the nusic generation process, for exarrpl e by

suppl yi ng Bbﬁﬁh@ﬂcﬁ' RQUEN a{(l%éé‘%h%\lﬁgfé’%ﬁe ChE Ct'{néﬁ/ﬁ R&Ozgsgh%?l ng on a

musi ¢ generation sel ectlon SHEET 3 Next,
during a t8§?f6€2ble|§$Qkﬁ%?h?n@é\MﬁﬁQRNn@h%su§§rQﬁﬁl@%l@@y gsi cal

paranetersj]ifhtaat .tdVieRet i&esrsawlrta £ tb}@etﬁahaﬁozrdlscéDOSTﬁévaot@url ng an
operation 604 t he user has pg Ib,l I| of selectin

par anet er sP ifGhesy ahh éhﬁﬁ? rﬁY%ﬁe@e?g?ggePz gpgtor a
voi ce recognet iamd s;astleaﬂlfby)aﬂm nglaepagm oMIBD ildrayuede On faemnwor k

site, for np he | nternet network, depending on the signals emtted by
sensors. Qﬁgﬁgt E32ntis: 688t 7204 toget her constitute an initiation operation

606. \Wen BRhe nmrdmsne%eptle@heach:frm'slileabapar drigteer (fbut egempde sel ect
or when a ppgdetey P g dur, atlaﬂen the 1 G theut 1&1§§ef&%§§alﬂi¥>hng

selected a pararret er, or el'se esult of the t I'S negative,

during an SBEFALPEA.6ERe MABIRG epf dEher bRSSs Rldtfore e aRetePsati ncl udi ng
for each panhamehethehbeltCqubeatava b@qn)sel ect ed but which has not yet

been sel ected during operat, on 604. rin |on 10, ea random or
ST oot od MPSREVEE. L RNt e A SHedcvythothen:

par amet er , md@pdgdi nghemn tthee mihhedsdtyi npt ermnhateomﬂsme(fmele)dqrrpl e one
of the ”Et bods @E | gpl ‘?é"tf{taq_ | oy L HS Tt e‘eicd{%f'gé’éﬁfgg O.r'Ln4AtﬁEd 4B) .

During an opera on 61 lece IS generat usin e Musi ca
par anmet er sgenesatdandwod ng cqmr%ntblosn @ddlbﬂOQéﬂierImfeQi adir i the opesat i on 606,

dependi ng gR; ERe ARt BRA e | TDELEEAT BRI QReUERGL, FIA | ¥¢ €HEI RE1R0
operation 614, the nusical piece generated |s Ia ed as expl al ned above.

Figure 10 BRdhs 4lReakd@Nof |er§f)'l)en£9ﬁ| rfi‘gtth%n’b‘?gg%ﬂ%aFﬁveﬁPFG*ﬁ'loﬁﬁpl ied to
an infor rraueaaﬁmdnum“%?l iuﬁldil exarml.e eheoppach difsce{E- BesibDyl , DVD,

etc.). Int LS, et hod, of i nt at t he ara ters,,of, each, pl ece,

whi ch wer e® Q Féoﬂ‘-é’g \ﬁafsﬁ reogt ”31 H%Su?gg‘e r‘ls‘d'3 4@ tar%%ngFed in the
informati omehedyuhuandtwazl Iocmaaresavhmgemf(lg()%IﬂI th@ng@@gdl maste ANENDED
SHEET 21 MiRGHe2Bfds 36) .

Figure 5 shows a fifth and a sixth method of
implementing the present invention, in which at least
one physical quantity (in this case, an item of
information representative of an image) influences at
least one of the musical parameters wused for the
automatic music generation according to the present
invention.

As illustrated in figure 5, in a fifth method
of implementation combined with the third method of
implementation (figure 3), at least one of the
following music generation parameters:

- the shortest duration that a note may have in
the musical work,

- the number of time units per beat,

-~ the number of beats per bar,

- a density value associated with each location,

- the first family of note pitches,

— the second family of note pitches,
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-34 nenory space, conpared with nusic conpression devices currently used.
Li kewi se, the present invention applies to networks, forsga8BHed0Re
Internet network, for transmtting nu8®e for acconpanyi ng "web" pages,

wi thout transferring the volum nous "M DI" or "audio" files; only a

predet erm ned pl ay, order redeterm ned py the "Web Master” ) of few bits
is transnmitted fo §g§yst8%$9§ ﬁﬁmﬁﬁgginvbﬁY?B alwhi®h mAmBeTmyChot be
integrated i nto theemdnpuiesr, ahigh t e comgt ytutoesm nushe gemaraimiumn
(program "plug in% l_ed, w i npl nd .card. .In_another mnethod of

i mpl enent ati on, no%ngﬁg&ﬁi P%?M?ﬁgeﬁfgg#%ﬁ?%%ﬁ%ﬁ%éfﬁ%%%»ﬁiﬁﬁﬁ?Sand t he
systemis i@rntedpoaskptatiaesorf(fer phaspcel aquentaty) wheth dehects the

presence obpidael BhifkliReion dlihiidly elrdfilsedt@t oy NEhNOHRAGL

i npl ement ati on, not shown, the presernt invention is applied to a
i nteracti vénfeFRprRaPN( SOUF&Si-l | ustration), to an automatic distributor

(backgroung mﬁsi C) aer itlolwétv\%ma.l i%qlrlgﬁiraﬁu:]e)rﬁe, (89 as gﬂ?ﬁ&a[]methedsoyndl

em ssi on of .t hese systens ile calling,the attentiop of their user). In
anot her ne?ﬁodmgﬁ?@%ﬂEﬁﬁ§ﬁ%tF&TQﬁnqimﬁb%%s eiﬁ98ﬁ€boﬁ?§ﬂﬁdsﬂimn, t he
mel ody i s impliembytbheéousdrfiguaesexamane Bt heatuskeadt aomesofathkeyboard,
and all th : _pa er f i.cal .piece (musical arrangenent) are
defi ned by§?gggﬁ%ﬁﬁeﬁg%?§t9%H%5Fk3%g %é%@ﬁF%r%Vention. I n anot her net hod
of i npl enent ati on, nnwbeghown 1ochs ignér odi Mstids onive pelyy tiiedite cadence and

the other nusical pangEeRt 8FsraLesdpkined Dy the systemform ng the subject
of the present invention. In _another nethod of inplenentation of the

present invention, IHERLIRBWRE @h&edLéilsel ects the number of pl aying
poi nts, for exarpl dugacobd BF ko cphpnewes, syllables or words of a spoken

or witten text. . AVENDED SHE 2% 1 2003 -35 I n anot her net hod of
inplenentation,—nogugﬁg n Pﬁe%gﬁe%&ﬁf°%§§§ﬁ%¥zn is applied to a tel ephone
recei ver, for exanpheatdovontr theafrimsileal ringing tone custonized by the
subscriber. i ACCOBanBgat Bf?ﬁ\é?@a%@t of! B eMdSleh@h RG et g&"ec'es

automatical ly assoc] at W he tel ephone nunber of the caller. According
to anot her variant thehebpii§ec ofeRECRESSFa3systemis included in a tel ephone

recei ver or el se Ieﬁgtedsé@tﬁnggtaQﬁn1seﬁger inskedndoc $ he otrel ephone
net wor k. Tn anot her nﬁth d of ag;plegﬁﬁtatior!ré not shown ser selects

chords for generat PhG ERe fel ody.” exanpl €. he UE%YéE%€§§€+%%t up to 4
chords per bar. i éahamethepanmeihgd ofnveldpeentdtamtynobfsheomndt he user
sel ects a.harnonicegg[yland/or a bar repeat structure.
- the tempo,
- the tonality,
-~ the selection of the harmonic chords,
- a density associated with a location,
- for each location, each family of note pitches,
- each rule applicable or not applicable to the
note pitches,
- the maximum pitch interval between two
successive note pitches,
~ .the intensity associated with each location,
- the duration of the notes,
- the densities associated with the locations for
the arpeggios,
- the intensity associated with each location for
the arpeggios,
- the duration of the arpeggio notes,
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I n anot her nethod of inplenentation not shown, the user selects or plays
the playing of the bass, and 1 the other nusical paranmebgngaRER Pekect ed by
the systemform ng the subject of thzspresent invention. In another nethod
of inplenentation of the present invention, not shown, a software package
i's downl oaded i ot 0 (e LHPURSS Ckfss%d?iea[t?éﬁl mmgt@eﬁeegﬁyahgaﬁeben net wor k
(for exanple the Internet network) and this software package allows

aut omati ¢ i npl ementtd drrmondceChArds @nd ation by the user or via
initiation by a-netomerk i@ty (Hsélftﬁiafﬁed hei et dogs DbchBpbaMEBLi Nng the
invention. 1 Accor[dtl ng hotgl vari ot shown, when a server transmts an

I nt ernet page, P§n§ % e of the nmusi cal paraneters of the
acconpanyi hg nmeptrelslehelaatddrefObfaceonpawﬁnglt hquaaadityg ohetrbe page in
guestion. th | enent.ati on 0 t prese nvention is
used toget Rgﬁ\?\mih %% e orquea%éc?riqup arn(%g d%%e%’é;en% gtrgya %%rta‘ﬁ?g

el ect roni clgﬁne;namogucrscamm t hBhuat | dast fdenns J/he gharbmet eas of the
AVENDED SHEpErat4n) 20030 éﬁaeyﬁa;cabdel SeeSsl etk depepdsnog the

phase of the game and/or on player's results, while st ensuri ng
di versity §éﬂﬂééﬁerﬁé‘d§t§@@éssﬁ&elfﬂr§t%| medeendBY. 1P anbtHer EBEhod of

i mpl enent abUQ@enlﬁﬂt o‘@imtlrld'lﬁndﬁé,sﬂﬁ prY@d s ©ivé sme@priegdtienaokel ephone
system for el ephone swi tchboard, in order to broadcast

di versifi eﬂuaﬁﬁn}%ﬁlﬁﬁﬁl 8 EFRBIEESHTsi . According to a variant, the

| i stener cWhegesthe ecferbjz prpm=sa tnigh nmadk e yi of seﬂleckeglboamtmfg has

t el ephone, §8Ea%>i% ﬁ okhe ?hér &Y Orsd N Nashy k%lﬁﬁratG] %”OB? thod of

i npl enent at showh resent |nvent|on is a el ephone
answeri ng WHERFAd @ieqs Ams8a4eCEEy vMaEh ian krvkoeax Krﬁsgeale §)vntroduce

the messagenbr aalrie a‘?x\éﬂ%rnd)foft he sogidite %P%@#Dﬂ?tﬂné‘geér | @Rkp, the owner
changes piece by pressin an t e keyboard of the ansmerlnghnachlne

Accor di ng ?Hrén9ara}rhn9pﬁgf"t%98mﬁ06ch A nFEANEN CEar e tBAgesr @ Tollei ed at
each call . lapta et hodcohds nplfenetigiis aromiig Shovm, af heidyst eanekat he
procedure for 'Pr the sugbect ofrat hee cPéx?fcth nvention |s used Lh_a radio,
in a tape Pécor

= {

or ex 1deﬂ
npac sc or audlo casse e ﬁlayer a
t el evi si ontape orecﬂrdﬂrauca o camcauridieirmedf a & r digiitetler infpdmatdehector i s

used to sehggiuhhe BHSLE)ICREr abk8BekBe8CCAE#AGCCINAED tBBoRESSEAY
| nventi on. techniques known to those skilled in the art, in order
to determine at least one of the following parameters:
- the mean luminance of the image;
- the change in mean luminance of the image;
- frequency of large luminance variation;
- amplitude of luminance variation;
- mean chrominance of the image;
- change in the mean chrominance of the image;
- frequency of large chrominance variation;
- amplitude of chrominance variation;
-~ duration of the shots (detected by a sudden
change between two successive images of mean
luminance and/or of mean chrominance};
- movements in the image (camera or object).
Next, during an operation 308, each parameter
value determined during the operation 306 is put into
correspondence with at least one value of a music

generation parameter described above.
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Anot her nethod of inplenmentation is explained with regard to figures 11 to
25, by way of nonlimting exanple. In this nethod of i miemeRtAtdoon
described and shown, all the random sgfections nade by the central
processing unit 1106 relate to positive or negative nunbers and a sel ection

made from an interval. .bounded by two val ues nma ive one of these two
val ues. - During a\ri\ﬂacfbte’ra Fsﬂn‘igé& ?%%r%'i/h?%eéilgér 3 PTRFTI a(l iF&& and
swi t ched t eperm tGarerabd®) Diomuodeo by lemrditng Medirasipecafidc coogdst, | t
consequent | ET 2 -37 " " .M DI
Sodart SeREO TR AN EIOSE "or 2 MESLE 2002 dthentlaue M

expander rea to reac 0 carry out ng operations 1202
and 1204, #egsianeg pkdédssi Ble uniassprd@tieshdsmerbodal ofwushe

constants, gedRIUN NEpl éméheatishcliune ral dide Rb@cEn tRePRoESNRAL ed, and
stored in the read-only nenp %—)_étq 1105, and then transfers themto the

or r
r andom accefPLARAINATRN) 1Y R%??ﬂd‘é? FWES nd A Pnternal structure
of a beat (figure Bindlsp), dutdn¢al A dopergtien fIT2t hahmxmishcnunber of
possi ble | gcatjons to be <éj)l ayed ger beat,. 4 Ioca{ti ons "el" "e2"

d o tﬁall.ed ,

"e3" and " €4° TTHHTT 0Ty LpeRtFYedt BYPRBEPRORALY of} ERESERPH8EL O the
entire piechehamvingedamadamsl dtomd dits.arQiefomedeisorofmegpipincat i on may

enpl oy a different | u re ver C pondi i nary or
ternary divisions o thgh%éatgggggﬁm¢§¥?%§%tﬁﬁerﬁg%§§diQgggg#%gﬁgihe beat :
3 | ocati on§hg@giment "wWith Fheuawergeng”t r mysdics iggngratiopdr, 4Ahe bar, 6/4
bar, etc., m@lsi% C§O&hEPEE SohN darlafledlet s NcRarde atadudd yoaf rortt enelhi s
therefore gives ngéwf IocatH§$s, "q!" , "e2" and "e3" , per beat. The
nunber of +E9 DHs Wit certain of the fol | owing operations. -
Agai n during operatRigurk?(®2, shbhescenforl qarogessy ngutnithel1@Gralone reads
the consta lye 4, ¢ Qg t | nt ctur he bar
(figure 12R%Eﬁ§§é]ﬁ%O?ﬁE%Eﬁgﬂgghaquéiﬁé§;€h§£ﬁ§£ giégfbgggﬁghﬁér bar .
Thus, the ofer &hle sngsante dhved ignec@hiiahl  B&ecodpdvesd reted- bdat -bars

(4/4), wherg 233 Beato My qaRfiRId Bod@ptherMLof a4 SAMH I4RY ehadresavi ding 16
(4x4) positions of notes, of note duration or of rests per bar. This sinple
measur emenPYendi%de i s deci ded arbitrarily in order to nake it easier to the

reader to understand. cldak i ng2Qperdtiiotn H2@4 rrfimescetheal ratecessi ng unit

1106 reads I f t ant grresponding to the overall structure of
the piece f’¥’i%gré(r%§°%3,°c€%3‘f) SHEET 2~ MARCH 2003

- an image information source 403 (for example, a
camcorder, a video tape recorder or a digital moving-
image reader);

- a random-access memory 404 in which
intermediate processing data, variables and processing
results are stored;

- a read-only memory 405 in which the program for
operating the system is stored;

~ a processor {not shown) which is suitable for
making the system operate and for organizing the
datastreams on the bus 401, in order to execute the
program stored in the memory 405;

- a keyboard 407 which allows the user to choose
a system operating mode and, optionally, to designate
the start and end of a sequence (first operating mode):

~ a display 408 which allows the user to
communicate with the system and to see the moving image
displayed;
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-38 and nore specifically to the lengths, in terns of bars, of the
“nmonents". Couplet and refrain each receive a length VmZ#MAﬁCHQ¥ﬂ§ of
beats equal to 8. Couplet and refr therefore represent a tota 16
bars of 4 beats each containing 4 %%gatrons That is a total of tine units
or "positions" of 16 x 4 x 4 = 256 positions, Also read are the val ues
correspondi ng to tacpalbbendt mepiat syethepbzerph@ht sanduring the pl aying

phase. During the 9|3VW89cHQﬁ§éi tiﬁbli%ié%““%lf”‘V!idk@@ the “@ﬁ@'ng and
the playing of the first two bars of the couple pl ayed tw ce - the

"coupl et Pitpet r af nthgi PrlyrbRnpE HP&}@dSNW¢@§S&&§ﬁrﬂ9%nrﬁﬂQe?%%da)\MII
be the reppaidopeskersefinai ninkesaartnd ratiypyel Ues thesHnip Vi Ppéng, in

ot her nDde%hff application, different or the sane, between random i nposed
limts tng operations 1202 and 1204, and after each reading of the
constants stored iThé¢heolypitondlcy mesbeysyROMes126%, 40@® aeetsr athgrocessing
unit 1106 t e r I to e o] menory
(Rany 1104 SHERLERE (R0 kil T SORBEdR tO DeACE MATEC BORERSa 0
reserves tablewing a§s§@| soBRUDAECREB| ¥4 thyiother meshiams rEavidedl | ocation
of tables ﬁitwhehﬁs”%%H%r%mp%%ﬂtéﬁﬂﬂﬁfiﬁa”ghQQ”EBS%%dﬁiéﬁﬁid”EHées

corresponding to the 256 positions of the piece = 1 to 256). The val ues
possi bl y reRst2H E;DéaGRdﬁémW?%%WBQQROQQ)E%?omﬁﬂﬁrp@ﬁémﬁ£ﬁ¥ﬁrP9m|ch t he
program i stipait ¢ovh ot Brhonp S@l@ﬁerﬁt@s ngSIBF ade nam'tdarwowoﬂu,m ceheé'ére mai n

t abl th d, . all d d 1170): -
Lhe. har morPat URET T aBEnS: S TGSy PY PR Ratie {41 72 the el ody

not e p|tcHﬂIDbIEnterfaeenéh@UySM©WB)length (duration) table; - the el ody

note intensity ta th%gﬁgggag - the

ar peggi o note prtgégtaﬁleggﬂgé% %h%HE%+§phB§BQ”§1 égi%%e ar peggi o
note i ntend?%y iabl ef - thee AEHAMR ¢ BFRE rWithni Eheadarmnergiat - the
rhythmc CMéirérr@@nsmw t abd e.opditedUnintgh ar RS atiib A& tdde central
processin 1106 nmakes a random orchestra selection froma set of
orchestra RS ot AR HRA S Specific to a given nmusical Style
(variety, classical, etc.), this orchestra val ue bei ng acconpani ed by

val ues corresponding t o:
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- the type of instrument (or sound); - the settings of each of these
instruments (overall volune, reverberation, echoes, panByaREALBLIPE,
clarity of sound, etc.), which deterni2ge the foll owi ng operations. These
values are_stored in nmenory in the "instrunmentation” register of the
random access nenory 1104. - Next, during an operation 1212, the central
processing unit 1106 randomy selects the tenpo of the piece to be
generated, in the formof a clock value corresponding to the duration of a
time unit ("position” ) ( that is to say, in ternms of note length, of a
sem quaver expressed in 1/200th of a second. This value is selected at
random between 17 and 37. For exanple, the value 25 corresponds to a
crochet duration of 4 x 25/200th of a second = 1/2 second, i.e. a tenpo of
120 to the crotchet . This value is stored in nenory in the "tenpo”

regi ster of the random access nenory 1104. The result of this operation has
an influence on the follow ng operations, the nelody and the nusi cal
arrangenent being denser (nore notes) if the tenpo is slow, and vice versa.
Then, during an operation | 214, the central processing unit 1106 nekes a
random sel ection between -5 and +5. This value is stored in nenory in the
"transposition" register of the random access nenory 1104. AMENDED SHEET
-40 24- MARCH 2003 The transposition is a value which defines the tonality
(or base harnony) of the piece; it transposes the nelody and its
acconpani mrent by one or nore semtones, upward or downward, with respect to
the first tonality, of zero value, stored in the read-only nenory. The base
tonality of value "0" being arbitrarily C major (or its relative m nor
nanely A mnor) . During an operation, not shown, the central processing
unit makes a binary selection and, during a test 1222, determ nes whet her
the value selected is equal to "1" or not. Wien the result of the test 1222
is negative, one of the preprogrammed sequences of 8 chords (1 per bar) is
selected fromthe read-only nmenory 1105 - operations 1236 to 1242. If the
result of the test 1222 is positive, the chords are selected, one by one,
randomy for each bar - operations 1224 to 1234. AMENDED SHEET

number of feet by line, to the rhyming of this
text, etc. This method of implementation is favorably
combined with other methods of implementation explained
above.

In another method of implementation, not shown,
the values of musical parameters are determined
according to graphical objects used in a design or
graphics software package, according to mathematical
curves, to the results in a tabling software package,
to the replies to a playful questionnaire (choice of
animal, flower, name, country, color, geometrical
shape, object, style, etc.) or to the description of a
gastronomic menu.

In another method of implementation, not shown,
the values of the musical parameters are determined
according to one of the following processing
operations:

AMENDED SHEET



29- MARCH 2003 -41 piece. each of the 256 positions of the In general,
these operations relating to the chords of the piece topga8RRRed My be
shown schematically: An operation of sgandomly sel ecting preprogramed chord
sequences intended for each of the two fundanental nonents: couplet then
refrain. An operation of randomy selecting chords from avail abl e chords,
for each bar, accordiif%€ RIRECESHAT Sintds RF N HOSul es of the art, the

choice of one or ot-hémfe PivoRMad WF epesallipsrd t sel f being random It
shoul d be nentioned here that the nefhod of _inplenentati gln dezcri ed and

shown generates nusi CGHRIRVENDREPSRRENYI - 49124 -AMRCHAZEHS tECELE@of the

"song" or "easy |istaénilglirst;yl e, the avail able chords are al so

intentionally limted to. t fol | ow ds; fe i ngrs, .perfect
maj ors, dim ni shed c%orrO sesh:7 @rﬁonégt %g{fl(eé%%s?mé‘?géenf%%ﬁ %‘gﬁe C&%ﬁé’ny
(chord) paott cjpstaory shosdaserlimar¥der ofot ks sagiatest §l ausTioad, to

obtain a ' Al AJREhCag” (Pl eirf OLngXAMPAL. YEMN I ehd LAy, 0f chords
conprising major sevenths, augnented fifths, ninths, etc. "Figure 15
conbi nes t BENEPET dtS BRS idFloangbioAYy WddhePatigFf WY of the three rhythmic

cadences of two barsn=gagh one diast mebubed eYer impe eaBhithe iPineCeot
determ ning,the positions, of the ge{zgdy r&%t es .t.0 be %l ayed and, nore
r £8e(

preci sel y thE¥Besidt ohE2sF O X SEEEIgH MURFC t FENFEAE LR be
pl ayed of pheameltedys ddperoddieonpasi tlicass bEiengplbbpsieglephirpmetslrs, note
dur ations .ends. of aj o "N -of f" escr | later in
"duration gbl?ﬁesir?ot%{s] e.ed %%rr%yego&qgef)h aﬁ% cgéc%sa%%’ceg%??ggmoglg bars,
i.e. of 32spayienicen®f Bagamel ABeProgreps2 3 41 2 3 4locations: 1234 1234

1234 1234 1234 123411234 dA3RPSbll ofispiahenPieved: H0Q% kL H0QE 1000
1000 0000 1110 OOOOTh%ﬁrJow of the, positjons, tobe representt he

) | ayed
rhyt hni c cAd@NEE, rhdhsumissent i’rfg{‘?f’é’(li% %%e%%f%?%nt%ﬁcﬁlowpllel at er
recei ve anpueipi t gsnapdtibanuspeter 0" suuh calsi ng tder pasddionswhi eah will
recei veres}ﬂg1 1Oy, as we will see later,note durations (orlengths), and
"not es- of f .‘rf‘he coupl et receives thefirst two cadencesrepeated 2 tinmes and
t he refrainrecei ve§htilse mdviatdeaderties reagestatian t syeteMheowpaiseison of

gener ati N3 R Fio et RAGNGAIaS o€ JaltlaAnllicon? Huh i effp SO asto apply a
densitycoefticient specific to each location ("el”™ to "e4" )within the beat

of the bar. The vau&lesttaogdse circuit 701, which carries out the
operations illustrated in figure 3 or the operations

illustrated in figures 4A and 4B, in order to generate
a stereophonic audio signal;
- a nonvolatile memory 702;
- a program selection key 703;
- a key 704 for switching to the next piece;
- a key 705 for storing a musical piece in the
memory;
- at least one sensor 706 for detecting traffic
conditions; and
- two electroacoustic  transducers 707 which
broadcast the music (in the case of the
application to a Walkman, these transducers are
small loudspeakers. integrated into earphones
and in the application to a car radio, these
transducers are loudspeakers built into the

passenger compartment of a vehicle).

AMENDED SHEET



AMENDED SHEET - 43 2~I-MARCH 2003 coefficient determ ne, consequently,
the particular rhythm c cadence of a given style of nmusbLpAREHS¥88PI €, a
density equal to zero, and applied t.ogeach of the locations "e2" and "e4"
consequent|ly produces a nel ody conposed only of quavers at the |ocations
"el" and "e3" . On th$ ot her n i_mum.densi.ty apg#ied to the four

hand, a naxi
| ocations consequehfl yI5r catReE: é$%|§gytg§nﬁ6§EHWHﬁFy YahtrdhgPers at
the | ocati bnsfighte 9e2the" &y afd "fot' tgeanierala mhydival piaedeacenof a
fugue). Se i.gn. Qf r.an r.hyit himg ﬁﬁﬂﬁﬁ? ; Yanbhat is to
say sel ect#gﬁg%? tl%eukggsitt%i gﬁgﬂtteo 1b'e pICtah;C/jtﬂ'fja1 W 'algr\l#{gnﬁﬁ?ge?ggl) beat
at | ocati ohBe" ppramgtegs" ofgkde plusdealn pireethedinpatlorgadeaser , Inn this

case by i nEHS?QEWEasy,Qf U usBrd POSELELAEIng drR fbﬁ%ﬁ:i@@@a’rl!yt &S
necessary to deal With the positions at the |ocations "el"™ positions 1, 5,
9, 13r ...Mypifgloguiece | gag sBRVRAd ieal? (HEGIosEPI ohsSERNt K@ | bBati ons
"e3" positgga§n3sugse§&eni5y,... up to 255; - next, indiscrimnately, the
ot her | ocations "e%% and "e4" positi ns 2, 6, %éﬁ 14l . ¢ﬂ§t() 254;
positions 4, 8, 1211¢gPTO9Traf) $5lo8E10H&e¥0si49 oRL1FE (1l HBPE not
treat ed chtonchogisealal yomxaept , t pive) ofisky exdmpileg ddperfdinst ¢m ehisent of
the positi el i Thi S | Si f Or £l ]l Qw n el ections
§§?§féal.condfﬂ%af?%?eéhiaﬁ§§w£%§?f%% c%%%i%qod%. Bor

(in the or osi tions know t'he previous tine
adj acency ¢xamppast )thed UIRr nday t icheossvi behinean (theeeutPreyram the note
to be treat@defexcept at "el" where only the previous one is known fromthe

second one to be selgcted). Know ng the past agg the future of each
position will detefm WEKEREPHePrOBEAB ¢ & N5eNCske F Y o1 kS War fRusY
treatments at "e3"to" kBepandnt hewaKeA"ift hhiphepeiogeaar tdisepieces a note

at the preceding apd.fgl} o409, P YENPRD: RhEET

- a “cool-driver” program intended to relax him
(for example in traffic jams), in which program
the pieces are calm and slower than in the
“wake-up” program (and are intended to reduce
the impatience connected with traffic jams);
and

- an “easy-listening” program, mainly comprising
cheerful music. The key 704 for switching to
the next piece allows the user not enjoying a
piece he is 1listening to to switch to a new
piece.

Each traffic condition sensor 706 delivers a
signal representative of the traffic conditions. For
example the following sensors may constitute sensors
706:

- a clock, which determines the duration of
driving the vehicle or device since the last
time it has stopped (this duration being
representative of the state of fatigque of the
user) ;

- a speed sensor, linked to the vehicle’s
speedometer, which determines the average speed

" of the vehicle over a duration of a few minutes

AMENDED SHEET



-44 2~4- MARCH 2003 | ocations determ ning the existence of the note to be

treated and, later on, the same principle will be applieg f1arER Rl ection
of the note pitches in order to deal \ﬁi}the i nterval s, Jg gFetgﬁg
e

durations, etc.). Here, the beat |s d| d into four sem quavers, but this
princi ple remains val%d f ox anﬁﬁ d vi sign_of t.he In the

present nethod of i npt2hefitdFPSS; 3t ehd B o iR éfsaflfh%gaﬁﬁatlons
"e2" and "e4" is detéepenéingy tome ppes@eterminednoﬁﬂnreshdtﬂs at (Ebe

previ ous position ory Téfg f%l ﬁ}ﬁ‘/ﬂg ?)}? tlagj;fkg{r ot hg? ‘Q?ﬁgt??rﬁ\inéh' S

position has no |rrrre adj acency, dr cannot be a
position to be playemhehHGMAIﬁh¢n3%§hkgﬁeguyﬁ t ion, hAave- d0¢9mg©ﬂtpd$|t|on

or note-gff position, dpcihe Metfaed afcd NPl eFRRESLI ON @asHAked apd,shown,
the various cadences have a’length of two bars and there are ther efgre

ei ght possibl e | ocatFoREesLEan) 18r en ¢ GLemst B4IPYANE pl ayed: - the

| ocations "el" of-the ¥ibshtpant s¥nddie C@wpd:m mBaverasdeitsd tyvakhgui ng a
m ni mum nunber of ZnMesfortg)ik E a maxi nu of 6 notes for
YHar#F+eps

. puer
two bars; - the | ocat?bRes+Eg- © part BF9¢he “CouPrEETRLDE a
density allow ng a ntlme mtmarﬁ:ﬁmer cohdbtmohes (mepdaiedanssoppdgssnmaiknmm

number qB 6 notes fo t¥¥§%fﬁ?ﬁm §ehgpa&igpgt1§g; "e4ﬂ-§ﬁ%§pgffirst

part of the coupl et ave a ver sity, nane ance 'l
havi ng a note at the‘@%t‘f'%@ttbﬁsple@ﬁérl ocati ons "eI " of the second part of

the coupl et have a dgengiehsod | p&nm&&ﬂd@wﬂg@ergéﬁr&gob@gﬁ of gt wo
bars and a maxi nrum nunber of 6 notes for two bars the locations "e3" of

t he second part of tﬁ%l%%ﬁﬁget(ﬁﬁﬁgu%95%35|?9a%9}6ﬂnnbn5°n1ﬁ%ﬁﬁﬁ1nﬂﬁber of
4 AVENDED SHEET  2-sddb%d 2§03 - 4Sonpéssohdingwotbarsrangdia nixi nam nunber

of 6 no&gs for 2 baf&rban region or congested traffic, whereas
remaining in one of the two highest gears
corresponding to traffic on a highway):
~ a sensor for detecting the weather conditions,
external temperature, humidity and/or rain
20 detector;
- a sensor for detecting the temperature inside
the vehicle;
~ a clock giving the time of day; and
- more specifically suitable for a Walkman, a
25 podometer which senses the rhythm of the
walking.

Depending on the signals coming from each
sensor 706 (these possibly being compared with values
of previously stored signals), and if the user has not

30 chosen a music program, this' 1is selected by the
electronic circuit 701.

Figure 8 shows, schematically, a flow chart for
music generation according to one aspect of the present
invention, in which, during an operation 600, the user

35 1initiates the music generation process, for example by
supplying electrical power to the electronic circuits
and by pressing on a music generation selection key.
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- the locations "e2" and "e4" of the second part of the couplet have a very
| ow density, narrel y 1 chance in 12 of having a note at bhassrCQeabgons: -
the locations "el" of the (entire) séraln have a density allow ng a

m ni mum nunber of 6 notes for two bars and a maxi mum nunber of 7 notes far

two bars; - the logations 'e3" of th have a.,t d al l.owi ng a
m ni mum number of 5 Hotes q‘u(ﬁlriq/\o abarfsg %?amax}ﬁumlﬁunggg %‘ 18eflotes for
two bars: whielthdroddtd anset e@dn aselléctd"moesiche pafamenehayeoa uwety | ow

density, napRlYy t]hé:hflé].&?ﬂ:yoy'tg% '&%‘é‘t”qihoaz N c?élﬁfk?ée {;18%%‘&!;0% Thi's

density option consequen produces a r thm cadencé’ o “song" or
"easy |ist omergtisuy| e604he ddssi tysef th@sr hhieni eesidntbity i afersel y

proporti onale 1t tihRy SPREY A1 EX@allenR s€MPOY o 0f LhEmphece; iy addition,
the faster the piece the |ower the density. If the test 1232 is positive, a

bi nary sel &&¥POR4L%S madetERL IRt Soer atsie&ﬁcfﬁgﬁ | Pt he3r esUPLCEE t he

sel ection |r‘éd@@511tﬂl\tﬁl tBQsltht,hmISyCa(&w‘o@ﬁr@f the r@é@éiy yfe ganerated
accordi ng r.an an .operation,1254 ensity is

sel ect ed f&PfIé’§5‘}?tll(§’5‘e1t| woeqk' ts&t a4 I8F oREBPLEn PR eg gsﬁgﬁ es of two
bars to bengdzmlraﬁ,ecﬂe(ptemiﬁmg drhet heo uilgeta 1sn emdrtite doy fsemsides . ef r ai n)

The counter "J" %%ggﬁ%{g o% I Std n'6b'4a|£5§éjtﬁ?ﬂt he fd sty ROesLEi on (J. =

1) during operatio |rstlytotr e positions at the
| ocat i ons "t@itiafden Qﬂﬁﬁ%cﬁh &feration 1258, a binary selection (" 0" or

1" ) s pmde Sheésusdr dREST FeNcHRet RAcH Missichl PostihmoPehashhe receive
a note or pot. As nentioned aboye, the chapces of %E @Hn g a positive

result arelfi gfidh ofeteGkr Yep@hEing? orP R Tt PFeabaPfher e
"el") of tb&a@&ﬁdti@.ﬂt}h@ubetheeaiﬁt Ahei AYENBERCESHEETa pa#m24eMARCH 2003

result obt |needlé" whegr ";r}ellt'ﬁgsuftm“té} |Qé tt%%f bJOSOdXer h)é&hm c cadence

table at the position resu est S ﬁegatl(/e t hat
is to say dheiagr emmi appesitticonLC, t bke| @afattemnsiéftq_r‘mwes heapddmnce of

two Cu”e“ba'%%évte}é S hHEiéH@H&edfc%’ thenvabaeamdte s N AYid4 EBuihumP” to
the next position "el he"result of the test 1260 is gsmlve t he

test L266 Pﬁ@@k?%ﬁbt?fé‘e%“ﬂdtHBtpH?FFPoﬁésofn%llyﬁthé”?e’P053 e6h€have been
treated. |Huthhgy opeiratdGm ig04egative, an operati on 1264 initializes the
position J accordlrbgltlothe newloc%fs .on tog trea A prder to treat
the |ocations "el", W iAiti &P 6 1, and |ﬁ rder T8 MandPe - the

| ocati ons 'se3'ect1e|qie paranaeteratisonpit Jint@ correspondence with a

music generator parameter, depending on the method of
implementation used (for example one of the methods of
implementation illustrated in figqures 3 or 4A and 4B).

During an operation 612, a piece is generated
by wusing the musical parameters selected during
operation 604 or generated during operation 606,
depending on the method of implementation used.
Finally, during an operation 614, the musical piece
generated is played as explained above.

Figure 10 shows a method of implementing the
present invention, applied to an information medium
801, for example a compact disc (CD-ROM, CD-I, DVD,
etc.). In this method of implementation, the parameters
of each piece, which were explained with regard to
figures 3, 4A and 4B, are stored in the information
medium and allow a saving of 90% of the sound/music
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- the locations "e2", the initializationis J =2 - the |locations "e4", the
initialization is i J = 4. Thus, the |loop of operations 2}3p4ARCHZ03 1258
1206 and 1266 is carrled out as Iong*?§ the test 1266 is negative. This
sanme process is enployed for each of the 3 cadences of two bars (two for
the couplet and one for the ref % If the result of, the.test 1252 is

negati ve, BT ob¥r &35t L2883 Aha t?el ’3‘&? € 0 T 9574 h BREES SRt t wo
bars, prepceogremned usetthe read-only nmenory 1105. This sanme process is

enpl oyed for each E}k&??sé cadgnce r%f t“n ki@fv%r&t‘z%%\foé%% gou%et and

one for the refrain the resul e test |ve an
oper at i on NPEWPEEP; es fdre 3e¥hWPhﬁ1ctéEﬁenéegeénﬁﬁln@@ﬁ%ﬂﬁkdhef@ntlre

pi ece in t@ﬁaf&ﬁﬁ’i@t?ﬁ rhyfd¥ie cadencescdmpdrey ik odyweb~t hephhbst cadence
of two bars, oSt 32 p05|t|ons? s copied tw ce [nto_the flrst four bars of

AVENDED S ¢ Aransf 2608 tied ypigous atMERLs QgeaudiPt the

coupl et iSfixe@I edmlly €a @%emetmamd -plép secend (pdedetephifiv@ bars

(i.e. 32 05|%bon§@ %s roq ced twnge o%er t he next fo r b At this

stage, th Fe &&0p! reoafte%l FWeb15g 15 qmHHELtL c?ht_eot‘f’nrd and

final cadesgstaf ttmldgar‘sh(al :mvéiﬁ:ms,it'wbms)l |r$aye|@|rodmy:dn®tt|lnes over

t he next e 'y fa of e ety he refrain
| G ngéd Ai 42«26%% 98mp %éﬁé <BP ) ?:[abfil Pl e 12%t

have been rea I'ng_ ope
1342, the Motkc puqarm"satab@ sdlpe@tge@rrat TR éugosim orgoufdlfghed iy t ae
rhythm c cadance {oesdtéopg. of notes to be played). A note pitch is

determ ned by five grlnC| al ele gﬁs: i )
another method of implementation, not shown,

the invention is applied to toilets and the system is
turned on by a sensor (for example, a contact) which
detects the presence of a user sitting on the toilet
bowl.

In other methods of implementation, not shown,
the present invention is applied to an interactive
terminal (sound illustration), to an automatic
distributor (background music) or to an input ringing
tone (so as to vary the sound emission of these
systems, while calling the attention of their user).

In another method of implementation of the
present invention, not shown, the melody is input by
the user, for example by the use of a musical keyboard,
and all the other parameters of the musical piece
(musical arrangement) are defined by the implementation
of the present invention.

In another method of implementation, not shown,
the user dictates the rhythmic cadence and the other
musical parameters are defined by the system forming
the subject of the present invention.

In another method of implementation of the
present invention, not shown, the user selects the
number of playing points, for example according to
phonemes, syllables or words of a spoken or written
text.
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- the overall basic harnony; - the chord associated with the same position

of the piece; - its location ("el" to "e4" ) wi thin thebgreH 2065 own
bar; - the interval which separates ij. fromthe previous note pitch, and
the next note; and - its possible i m&di ate adjacency (presence of a note

in the previous position qQr (and) next_ppsition. In,addition, as was
carried out during tthéna R }b‘?‘?t% Jr'PR/)E‘FfPr‘F’Et%%H%rhCenB’F fR8¥Rel ody, an
anti ci pat otheselmedsant of ihthentbdr pikcheppifiedhe teel caly tslepHenei n part.
The positigns. af notg to be played over the entire gi ece [ are

.Whi ¢ch

defi ned byrteﬁ;gl(vfﬂfdv % h%ff € CHUTRR B (R MRt By, TAPEIAY: %Ppsat ed
chronol ogi calsltpmi-zesh bopdrtet issbsafrigensrating two "fanmilies of notes" is
formed: .- a first fam .Qf  nates_c “.bas tes . whihch ks ftarned by
the notes maki ng.ué%{aréer)acl&l& d%‘tpasgog‘!réaltel(eja.l 1%/)\% tﬁt t e%%gsl}é?ilonﬁggiﬁhe note to
be treatedtone AVBNDEDtSREETCallyg assomidied00d-th athgni £glepPhabees cal | ed
"passi Ng nNei@pe rCHSItHd G 1afet he notes of the scale of the overall base
harmony (current tonality) reduced or not by the notes r{?’g ng up.the chord

associ ated with t hé&GSEEENGh of-Ot he??RtReY 0" P LAt ved. t hBUARFhod of
i mpl ement agiepe rd¢don begsteat sBowncluvded atml v ofe passony netesveensi sts of

the notes of this scale is redu t he notes ;nakin t
associ a edogho??isgo a%c?‘g&glvo]ira Saucgggglgérg rs:%ref‘lg]fi olrrlrlgﬁo Cgt %@ sgrgr% not e
pi t ches (dteblephone Ferttwordnpl e, in the scale of C, the notes underlined

makeup the chord of; F aq,[gj:geqr 'Ré'él*?oc;\acf%l y@%@&%@a,gpg%s.&g@esgwﬁr not es

formthe famly of passing notes : A B, _ B, C. b E F,
etc . In thBendtSRdd 2R Llewbs eABAFAEi 6ATISSAEIBEd Nehdhehdimlodnd BPart from

except i ons eslaqplliched hab s r (dae nRlledt epnIioss chlordly elrebaat.i on of
passi ng. notes and qQf base ,notes. [,Sel.ectiaqn _of .the note lpltﬁhes of the
mel ody (figures 16%ﬂ)qﬂﬁgher method of implementation not shown,

the user selects a harmonic grid and/or a bar repeat
structure.

In another method of implementation not shown,
the user selects or plays the playing of the bass, and

)  the other musical parameters are selected by the system
forming the subject of the present invention.

In another method of implementation of the
present invention, not shown, a software package is
downloaded into the computer of a person using a

) communication network (for example the Internet
network) and this software package allows automatic
implementation, either via initiation by the user or
via dinitiation by a network server, of one of the
methods of implementing the invention.

) According to a variant not shown, when a server
transmits an Internet page, it transmits all or some of
the musical parameters of the accompanying music
intended for accompanying the reading of the page in
question.

) In a method of implementation not shown, the
presént invention is used together with a game, for
example a video game or a portable electronic game, in

such a way that at least one of the parameters of the
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For a cl earer understanding by the reader, what is repeated belowis only
the note pitches at the positions to be played, these bei ﬂ@ﬁ_ﬁ?@g by the
rhyt hm c cadence of the nel ody, and %Ee sel ections are ran ere is
obvi ously no anticipation during thé“First selection of each of the two
fol |l ow ng operat| ons. A first operation (figure 16) of anticipating the
sel ecti on BES1FRL nBLECESt (Pﬁé"é’ef‘f SHRRERAT aff | FPEf PPBSSe HHotlhe , IMere only

the positigng/eraced dhet iel Hients ofretsmttseatwlﬁlpel )stall& téﬁ@\t\ﬁﬂnépOSI tions
1, 5 9, 1% 17 .ﬁtc.()3 A seggnd ogerat i,on E éof ant|C| pating the
sel ection SFVEREL Tt RebVEERSFr SHEERESEAS: paSIRGfStes”, where
only the positionsIpl anethatr mh&hbh&dflxmpledénﬁﬁtgonuem¢teaheﬂn(positions
3, 7, 11, ) iy f] f ting the
not e pi tchée'}ge a%g?ﬁghﬁoégfffagﬁs%%% 2‘% %gjg{ﬂf!ldgnrtsézé Qgéf‘e r-49

24- MVARCH 2008 1exampleil8a ettelephphies swidighbmands nede f@mlﬁmnetm ot her

fanily densididgasb 40¢ePessiBCaRECHhoHBnaELACBRCKLAOkRSE Fest) at "el -

and (or) t | owi ng one at "e3" (figure 24). Depending on the case, this
sel ection may causRCEOERARGe T ?he‘@éh?ﬂ?roftrtenelﬁé%?nﬁét eChRnges" so as

to conply piddet gy b@&@s@qtm;{ paﬁsung)mteoal tﬂﬁélat}deq;lbdd”ﬁ@psatf heie (figure

24). - A fou t erati on yre r1]9) Iectl ng F} ches at the

| ocati ons “%@ eg&?%’@%it Bhs® g e bhe afO e&t 8.’: they §S§e &¥tion is nade

from one or ot her Iarrahytﬁepem@lthg»dormﬁ hmgdoatsérbjaa:lmmvimns slopwcency (note

or silencejpat ¢ d (4 exj.on | " L (figur endi ng on
g@%seﬂ@ fHQeA€¥%A1 is Qggilea b A ;t%?g?%gﬁg

t he case, ection nmay cause a chan In the fam | € previous
not e at e@s%%rh%gt@a€bﬁﬁley% thP t heMPESAIROBELFASSI nd harrdel t BPnat i on

i nposed hﬁlﬁ@siééﬂl{d}elﬁ@kod@é@epﬁﬁ@nﬁebga Be MHane 1d ebRASS HE NEKE

alternation: - the |last note of a nusical phrase is sel ected fromthe

fam |y of PAES IHotes, what ever are the location ("el" to ') within the
beat of the currenAccb@rdiﬁd'JQUbeaZG))a,rllaezrte etrfmtcevm:tr td}mmgwls opi@cehrase is
regar ded olLlo b ni (wi t hout
a note): %sf hé’ l%aq ﬁg?s %/nel Eg;eed@% gf% Q? %aésgf}r‘\ tes if
there is @@mmchange at the next position at "el"™ . - For certain styles
(e. g. Anerican Vaz&é@éi’dlhéz% é‘ RassbAg N 5RBNASCRHHNIngs B&gPNd (note
D of the the nelody with, in acconganl ment, a common chord of C mgj or)
at the Ioci%ﬁ’?%?‘?t%ﬁs ?%ealeegbféﬁpeat:ﬁ Rhi falhe chord is a perfect chord of

C maj or) whereas imnthke wethod offi mbemehataltﬁmn(smtg shyle), delseri bed and
fests in FTEUNE 187 olio POCERASES cEerBATSr THe ASFAe o BE pfiged at the
| ocati ons pleesc-;‘nt huspveast porvi basl ysedn ihe sel padion AMENDED SHEET
recorder, in a compact disc or audio cassette player,
in a television set or in an audio or multimedia
transmitter, and a selector is used to select the music
generation in accordance with the present invention.
Another method of implementation 1is explained
with regard to figures 11 to 25, by way of nonlimiting
example.
In this method of implementation described and
shown, all the random selections made by the central
processing unit 1106 relate to positive or negative
numbers and a selection made from an interval bounded
by two values may give one of these two values.
- During an operation 1200, the synthesizer is
initialized and switched to the General MIDI mode by
sending MIDI-specific codes. It consequently becomes a

AMENDED SHEET



-50 24 MARCH 2003 of the rhythm c cadences, the treatnent of the positions
in question is carried out in increnments of 4 posi tions y4pRRREHIMD3L, then
5, then 9, etc.). During an operatlo% 1270, the "J" position indicator is
initialized to the position "1", and Zhen during the test 1272 the central
processing unit 1106 checks, in the melody rhythnic cadence table, if the
"J" positi onskdFe eIpEPHseXRARdRbT BeRQY b‘éoppayéﬁadl pnghgor eeE > Py 5
positive, ajt&srdaving read the current chord (at this sane position J),

the central processing unit 1106 rando el ects of . the note pitches
from the famly of DadutiRd caberetfangodsPRedithots (e  pbel CEOEaA t he
| ocati ons "@td émmg/almtltt ylho6eseadist brebastubanblfy thexcepistiantd)e very

rare exceptéd& re@]ym?o cr| t%%% é)éq:h{@gu%ete k l@ﬂg nd ObVI ouis%llbased

on the secon Tron e t7eat he Cen raI pro SSI ng Wi
checks i f tg‘@ﬁplr@tﬂ(bus anscastoned" gilt ) the arpadrondy aferoriot & ROYM)be

played. 11 {fus, 'sax{ci‘et‘?x%%e %Bﬁs&‘.@&%rv@ﬂ\ex)ﬁep@c! att'l{ég B8 do a’&@ees% IS

calculated. Tf this |nterva In semtones) is too large, t central
processi ng REMQrYral®AMh kW sel ection at 1274 for the sane p03| tion J. The

[ra>1<§'rruhm rrﬁgni tude an aﬂ?:d@fetéalde@'lh@%e?eﬂmht télggs?gﬁlhﬁﬁuﬁé E:Ifed Ofﬁ“ ons
e as re a ue O S nes e e 1S pasItl , e
note ptcn et (BLESER 18 SRaoN TERe | ABiGent 8 SRS DEO5. &t the
test 1278 aiedeumhethber” df ipoddiblasliotatadnantoelbe t plagetr gaired. | f
this is not tgp_a cqlselotggg égy a(%]gl?c?]] a clarresggmdl ng, g,o %xc% pq% t.0 on of

t he plece |s i‘ncrengn e sang operaflons 12 8 are
carried out(tfeymirsl ggyy ppgmif@ﬁ to |the héanvestioeny2 |E'@Q’ng}a@atle qfthere is

no note at difie é%QI_SiEé Oﬂleée)haéJ !LaehB%SﬂIEmbeét%né (O%KErp%déson “el™)
and the sane opgg)gtl ons 1272 to I278 are &E\%ﬁﬁ out ir t he new position.

AVENDED 'SHEET @PPd4caslopnppey 2 GFP1PYe dp S andatsst LT nVisdure 17
relate to tdw@veedectvalued toerpesgsndinye pbaypinakyt herl ottatm@ris/ "e3" and

t hus, as pregvi ousl el ecti N &t th Iocat ons el ositions

in questi or?3are eat%ﬁ Hrj% ??elagr’ren S gflezt ;e)f05| ti O{I;IS '@%ogl tdllgr%sé’dpnt hen

position 7,0% h‘ehep(bﬁattl on 1locet¢0)1$ D@4 ngealh, operat ibnauvesns time "J"

posi tion '&Q‘%ﬁé{fs gnl  LhALT 2R, 10g L eLRRST /N bar, amdd henorduyring the
e

test 1272a central processing unit checks in the table of
r hyt hni & c&@fc@&e‘?%rl@hgrhﬁi%? 1%@”?&412 tt??er'po%4%|’6‘?\rVJet€or fédfonds to a
note to be yHlexftbre gives only 3 locations, “el”, “e2” and “e3”,
per beat. The number of these locations determines
certain of the following operations.
- Again during operation 1202, the central
v processing unit 1106 also reads the constant value 4,
corresponding to the internal structure of the bar
(figure 12, 1150, 1160). This value defines the number
of beats per bar.
Thus, the overall structure of the piece will
I be composed of 4-beat bars (4/4), where each beat may
contain a maximum of 4 semiquavers, providing 16 (4x4)
positions of notes, of note duration or of rests per
bar. This simple measurement <choice 1is decided
arbitrarily in order to make it easier to the reader to
». understand.
~ During operation 1204, the central processing
unit 1106 reads values of constants corresponding to
the overall structure of the piece (figure 13, 1204)
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If the test 1272a is positive, after having read the current chord (at this

sanme position J) and the scale of the base harnony (tonakiMARCH®008der to

formthe fam |y' of passing notes whiggh was described above, the central

processing unit 1106 randomy sel ects one of the note pitches fromthe

famly of sing notes.. .The.positi t | ocatl ons " recei ve notes
A o : 8 g &

of the pa PR PREesnliNe t\?er yHIbf LG HES ~@5PARGr » ogn
passi hg nob£s tihe thhsmerth6d dfoupﬂrdtenendatne(frra(um ¢hehsargesitvd ex. These

not es at si:hl v, oLfe I rig rel ating
to the pom%n%ns FRP% l?locta‘%)rei"&)‘t"fls‘gfegég{gﬁd@hﬁé’l % gur es&gandgég . For
ot her nusixefrgies thandfese arepgesensr exiophd, Qf]e l(ﬁenlsar$e$)fof4the f our
| ocations a’é’?r)éal%hgrboﬁﬂfnﬂ?%' 80 11deg cgihect fageneral it ngke to be
pl ayed per location . four sem quavers per beat for a
4/ 4 bar. IW‘B‘hl'éné'é§e°r| P@F‘élélloflé c8i§rpI y with the alternation inposed in
the nmet hod of i npl enent atiigox descui l&ec,ts@n@o%mt\mn(sbase note then passing
note), the note pi ihes at C}he | o tlonaZl be ,sel e(i:ted fromthe
family of base not EEQd 2rpasdenot ueSeZ‘:orrﬁﬁggp% Hot® thegze

base not e,numdér - offasspEptnot of AWMeNDERIGHEBES" dJdA4iMBREML00Bayb2gln the

ot hod of GBLereaakban deecs] ot angnabaun h M Sl LhE Jiptepy ot the

| ocati ons re-vér rare Iven
chosen), tWr thei r9adinga§@dn@h¢om§ﬂl§gcwsécmer oﬁlltsﬁre tmei@am @é pI ayed

at the | ocgid OR3y; ‘i%t 5'§E§Ytl>'§u%'d;\)éet he thesw éo@;ﬁlé’@e a%%i eEéfP&‘§n’* S as
foIIows for each - hase note "e2" - rest b{)asm ng note,

"e4" - redfi %\n%lag}é Bﬁ PlRyed tyicedeed aFr“eaIftJé}aHeﬁlﬁﬁ’PQﬁ) gEkkL B¢ es and

passi ng naies |irpesLe baftheweth@ﬂr@in; nptieseat ad tiont deper i vetuasnd shown.
During a test 1276a, the central cesmg%%mlt 1 06 | oo & for the

previ ous pﬁ)%ﬁjr Jr‘tytoboee”}ﬁ’aye& (" e? and°the TR %‘—i“f%(ﬁn‘at this

posi ti on. dieferemt vat tbhpasamengbehweenoravtden imposkdullatméds. If th| s
interval is too |argg,, gﬁg chg“gfﬁl&{QC?f_%%lzng%H&I t1 26106 onkes, A

selection at 1274a for position e maxi mim al'l owed magnl t ude

of the intea%al reatiBen Ahethdt COTGLARS | HeEFDndn" &de grrpdrRNLY evi ous

not es haSnlr@ﬁ V@O of115>5$errthen6tsendﬁa1 he riesdssihgbaunstposigéve, the

not e plth: aced n t he t aﬁte pltq:hes at the (grgsmlon J. The
i SAHE st

test 1278a 't Theck eﬁﬁe?ﬁePCtﬁlre IS i T AYEACEHR treat ed.
I'f this ignemtryheREMsell0he vari abI e "J correspondl ng to the position of

the piece is increme y four me rati 1278a are
carried out for the Q‘Eelgvg §5| t{%n It t eotggst 1?9?% |2H§egat| ve E%t here |s
no note atPAIREPIHLENY | owug )118§" resereeencirleledy af (mex3opbatedon "el )

and the safgr SIS | (RStAZA28nE0bLAEFa adie crard 1 Bk D ortot NEalBYE POSI t | on.

of whole numbers, each table being composed of 256
entries, corresponding to the 256 positions of the
piece (J =1 to 256). The values possibly reserved by
each table are set to zero (for the case in which the
program is put into a loop so as to generate continuous
nmusic). The main tables thus reserved, allocated and
initialized are (figure 12, 1170):

- the harmonic chord table;

~ the melody rhythmic cadence table;

- the melody note pitch table;

- the melody note length (duration) table;

~ the melody note intensity table;

- the arpeggio note rhythmic cadence table;

- the arpeggio note pitch table;
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The operations in figure 18 relate to the selection of the notes to be

pl ayed at the locations "e2". As previously, in the sel egtMARCRt200Be

| ocations "el"” and then "e3", the posidi-ons in question are treated in
increments of 4 positions (position 2, then position 6, then position 10,

etc.). AVENDED SHEET ., - E@RQFI 0 rds eration 1310, the "J"
position indicator i éthlen%%:lp%ﬁ ed ()t2e't %g“%ésé‘l#g'o?\c%bg’%'and then, during the
test 1312, the centr &hepmberdwiiey aheind rhoghaliec keadanaendakdisiie of rhyt hmic

cadences for the nel @4y \M??tfpﬁ{id: Re\ QP IiHUAs ity ¢¥YRsponds to a note to
be played. .If the test 1312 .is positive, during an operation 1314, the

central processing ThSY r 8844N9f r dth tPREEABI QN of L OFor &gt ERBLEBLI ti on

"J", the cpiioerissingr diraind 1106 Seefites of tavdbaserbresopy GkoBakiby) . The
central prgcessi ng unit 1106 then random¥ sel ecés one of the nogce pi t ches
fromthe famy & Fidsi iyt ndt e e The  PosFTTRNESAt Phe FBELFPBRECSe2"

al ways recepeeifdcesofat geévpassusgdadnmdtylexteptietfy, - clhegiand,i sol at ed,
that is to y yWi Wpge=te o Ny a e) and

W t hout a ﬁg?:é)i’mt@%gatcgﬁé}%a%fer t %%%%%an%’%g&p%%%&erégl gg%gggnot a
note to becprapgspoaddng &9sd at the next (future) position at "e3". In

these cases, the | aCRhORYpeLdt NAERINRPRSYIOR™Und)gai n here, the
advant age of the anti ci pat orégisel ection procedure may be seen. The presence

of a note to be pl ayé&fcat SeE51ingf{p| PEs {3 cOfr eEPESR of "EREURERESand
i mredi at el Y ocadjirad@nt rRollemat, "edévekbguaeidd). Theheoesyral ppnatAagsi ng unit

1106 | ooks r,t.he previ iti t e,played ("el"™ or "e3" ) and the
not e pi tche{é\t%etlﬁgse’pgsﬁrﬁﬁ(. %ﬁgoiunr&ér\%gl%'gépar ating the previous note from

the note i whikkh petessdnef thei Hgldowdtgedpiegatdlongl.ated. If this interval
is too large, the §galel318 1 NeqMd Ve s CefH I aheRbPFESShNTLHAI t 1106

then makes, during an operation 1316, a _new sel ection at” the same position
J. The maxi ADSCEMPEREALARENI tiRELFCE heli fhsr AN TRIILIHeMABPEY of t he
| ocations eda.and the previous (past) note on the one hand and the next

(ruture) note on.theygiher fand hag, I Ahs §298p13, VA QLnp,gem tONES

processing unit 1106 randomly selects the tempo of the
piece to be generated, in the form of a clock value
corresponding to the duration of a time unit
(“position”), that is to say, in terms of note length,
of a semiquaver expressed in 1/200®™ of a second. This
value 1is selected at random between 17 and 37. For
example, the value 25 corresponds to a crochet duration
of 4 x 25/200*" of a second = 1/2 second, i.e. a tempo
of 120 to the crotchet. This value is stored in memory
in the “tempo” register of the random-access memory
1104.

The result of this operation has an influence
on the following operations, the melody and the musical
arrangement being denser (more notes) if the tempo is
slow, and vice versa.

Then, during an operation 1214, the central
processing unit 1106 makes a random selection between
-5 and +5. This value 1is stored in memory in the
“transposition” register of the random-access memory
1104.

AMENDED SHEET



-54 2-0~ MARCH 2003 The presence inplies correction ¢ adjacent note at "e3"
During a test 1106 |ooks for the ("el" "e2" or "e3" ) pogiMAROH 2b3za note
to be played at "e4" if the previougpand i mediately (figure 25). 1339, the
central processing unit previous position to be played and then the note
pitch at this AMENDED SHEET - 55 - 24 MARCH 2003 The- interval separating
the previous note FREMURESRASE AR et 1§ Yalue: ¢y dafcines ebbeif this
interval igoh8Ditgrdger Hitsd asdrnomy) i 6fnedat ipiecelha tcentamspPsosessi ng
unit 1106 fhen nake during .an operation 1336 new sel ection at the sane
position J*1§he™ QE%maé’iqnov?gf n’&?d?ﬁ?‘lﬁfé’”d’fer}%e%%t al Pet viBeh®t he notes
of the | ocaé¢mbhsonees4” apwaklie prevdowrswauwd e (Wiast ) reepecan tbe one hand and
t he next ( e t nt er h re,. a.Malue of 5 semtones.
If the tes%fﬁgéﬁ)cf)g%&ggi ti vole]tf3 %%go ngggﬂgftgﬁoggdpllélce%% n]??#e AnY e of note
pi tches atmeémerpesition J. During an operation 1340, and if the selection
of the previous poghtionpEdel) LsngRdeyfrogrthe fagily o~ pasgé?,ggnot es,
the central processing unit 1106 reselects (corrects) the note |ocated at
the previ oREPHBERELSN (-MaIqRd (Her éEdr &ediatig \minek, + RageLiyneP t he

sel ection mgnopye fromthe notes of the base famly in order to conmply with
the "base note/ pasBi ng note" alternation i oseglohere. {;Iext the test 1392
checks whet her "J"PPEIPHe PRStORGERTYN (% FPP¥Ye FPEate i this is
not so, thervessabhg ‘Lditcoralespondbhnaty skéeptibhi andof duweirpy exe i s

| ncrement ed, by ﬁ?@,l}*éﬁlt}aﬂt@sr} 1g§§i<aﬂﬂérl3§§et%gj1%;é2 3LfeERLY efs out for

t he new positron I's negative ere is no note at the
position "g4yalafe dWi ngr anobpemdenothiquesult p§ ither dremit b2y 9 (next

position "g4" hegalthuse ! hen8amdr OpRE aldratcb3ddmded 1dddudiSeSalid egl out at
t he new p05|t|(§n. Next, flgl)ure 20, sho t he op%ratlons (again relating to
the notes OFCYRR bt oB/E P! caiTusslesethelnole HhAgtIRa¢®RALY i ons): -

of sel ectimgnoéhe Lh06Nsi bpexatiohsnip3@f tichadl242. If the result of
the test 1222 is positive, the chords are selected, one
by one, randomly for each bar - operations 1224 to
1234.
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notes: - of looking for and correcting the notes | ocated at the end of the
various nusi cal phrases generated previously. AVENDED S@Eﬁﬁu% ﬁ@OU@RCH 2003
-56 These operations are perfornmed chr pplogically fromthe '?' position to
the "256" position. During an operation 1350, the variable "J" is
initializet—to—t+—{H+st—posttron)y—antd—thenr—durngatest—352—+the central
processing unit 1106 reads, fromthe table of the rhythm c cadences for the
nmel ody, whether the position "J" has to be played. If the test 1352 is
positive (the current position "J" is a position to be played), the central
processing unit 1106 counts the positions of rests |ocated after the
current "J" position (the future). During an operation 1354, the central
processing unit 1106 cal cul ates the duration of the note placed at the
position J: the nunber (an integer) corresponding to half the total of the
positions of rests found. A "1" value indicating a "note off" is placed in
a subtable of note durations, which also has 256 positions, at the position
corresponding to the end of the |ast position of the duration. This
instruction will be read, during the playing phase, and will allow the note
to be "cut off" at this precise nonment. The "note off" determ nes the end
of the Iength of the previous note, the shortest length here being a

sem quaver (a single position of the piece). Exanple: 4 blank positions
have been found after a note placed at the "1" position (J = 1). The
duration of the note is then 2 positions (4/2 ... it is recalled here that
these are positions on a tinmescale) to which is added the duration of the
initial position "s'' of the note itself, i.e. a total duration of 3
positions corresponding here to 3 sem quaver rests, i.e. a dotted quaver
rest. Here the quavers which follow one another are |inked together (only a
single blank position between them . AVMENDED SHEET

each of the 256 positions of the
piece.

In general, these operations relating to the
chords of the piece to be generated may be shown
schematically:

An operation of randomly selecting
preprogrammed chord sequences intended for each of the
two fundamental moments: couplet then refrain.

An operation of randomly selecting chords from
available chords, for each bar, according to the
constraints of the rules of the art, the choice of one
or other of the above two operations itself being
random.

It should be mentioned here that the method of
implementation described and shown generates musical

AMENDED SHEET



-57 2-0- MARCH 2003 O her systens for calculating the note durations may be
produced for other methods of inplenmentation or other mygiaREW PR3 - val ue
of the rest: a duration correspondi nggdo a nultiple of the time unit (here
a sem quaver, i.e. in rest value a sem quaver rest): - nmaxi mum extension of

t he duration for g eferred to_as,"broad X i ng the
initial duPafcsf |?|£ S’:t Bfo f 5P ot e3F pl 584 s%h%ﬁ%‘?bng cﬁ]:ryaaﬁo gh@hosen by
random sel avalldablbhaﬂrmrtma ngrei mlsed imrentté onadber ldmirest posithieons

avai l abl e g4 W qu for e) miRdtisng t he
central prggesm n% ]{%56 ggsﬁggjce varllgéus m%sﬁéé ﬁlggs&gl’omthe
read-only fédmanygshegs thrdgm gd@m%lh@@ﬁt@warodyﬂl@@@@thﬁten?hﬁy tabl e

according h@rmon }/hQCh%(f:@t)' pArtielpatls” ¢4 theOlictBemMRhESoW biri Rhkhe beat;
and - their pgsifion in the piece. Intensitjes of the notes to be played as

a functi on™8EiChet kY IeocatPesr witthidbta® Reat L‘E‘Fl?ﬁ%m%’é*carllocéf:ﬁ’&ﬁ'l ntensity

(M DI codefo@ t@xéqaﬂle}'el:"ecﬁﬂr'é%3"a7511&%"3:y6001?e%hcﬁ&lsTheompﬁ:Qaiht;y of the

notes, w th_respect tg t he Iocattsgsf ntributes to . giving the nusic

gener at ed 32dR&r §EYEPTEP sRYPRED lfﬁé S itEhsty OfCthe notes at the end

of a phase is equalFigmre0 16 owomnbieasi tthe umbesstibesnatfe rentemfiyeated is

| sol at ed b ggr% %LIB%n &,}lé)oglf'[l% et Eest S&;tﬁl rconEaSEnbEs('cPf Eg ohast) and
(it this

after it (|nt e intensity o e note is
equal to 8ba@ﬁmdeﬁap@|yoneghdnﬁﬁéﬁépﬁyﬂ R@%F HD?lngnﬁlF@stplQE@, t he

central prgeeeshigivg ttAd0®saGihavhgehaind hpelbalRern®fes etics HVENDED

SHEET
played and more precisely the positions of the starts

(“notes-on”) of the note to be played of the melody,
the other positions being consequently rests, note
durations or ends of note duration (or “notes-off”,
described later in “duration of the notes”).

Example of a rhythmic cadence of two 4/4 bars,
i.e. of 32 positions:

Bars: 1 2

Beats: 1 2 3 4 1 2 3 4
Locations: 1234 1234 1234 1234 1234 1234 1234 1234
Positions to

be played: 1000 1010 0000 1000 1000 0000 1110 0000

The row of the positions to be played represent
the rhythmic cadence, the number “1” 1indicating the
position which will later receive a note pitch and the
number “0” indicating the positions which will receive
rests, or, as we will see later, note durations (or
lengths), and “notes-off”.

The couplet receives the first two cadences
repeated 2 times and the refrain receives the third
cadence repeated 4 times.

The operation of generating a rhythmic cadence
is carried out in four steps so as to apply a density
coefficient specific to each 1location (“el” to “ed”)
within the beat of the bar. The values of these

AMENDED SHEET



24 MARCH 2003 -58 lying after the note cal cul ated during operation 1353 is
equal to or greater than 3. If the test 1356 is positivesqfgréneopote to be
pl ayed at the position "J" is fromthg.famly of passing notes, the note at
the current position (J) is regarded as a "note at the end of a nusical

phrase” an¢Jassti Ayt UtlteRgidakencédhosbdec f@m | yhef paseieatigs during
operation 1360. Next, test 1362 checks whether the position J is equal to

256 (end ofWMidmigpicedenqs ot @ Gdder f s HedWiSi%e, "J" takes the val ue
J+1 and the operatiF@rs xGnpAss,s E35deneit3ib2eqi@lCcarbl ede@dl, agagn at the
new positiaon. .I.f the test 1362 is sitive, .a binary sgelection.,opgration is
carried oufPPts |d£ie‘r3tcf o TRE deo%he%ﬁ@t h&t?d@ftlé’éﬁerat‘?%?g t AR hy®hni ¢

cadence of comsemyueeddiyoprofered e mekedy obmpbeededrtyi ofi geapessti ve, the
val ue 1 is _assjigne : variabl duri.-ng ration 137 Next ,

during an ggefj% [ onokgygggsbi réalry %%%do%:asél e@é'?i gﬁgi g)ttr}r% e%ﬁ%’n fhe result
of the sel deEiiowm n dpapation dBRUied pdsdti vidie a valge "1ldchtimnstten into

the ar peggh@n@%@m adspseutad! ea Naxdiodfe EeRbosddd ienks bf J = 16.
It should be mentioned here that twp differegnt cadences of abar (16

posi ti ons) S&MeVEVESSedlr arfont §cahdcrépested, rovert nR@nt Bfe 8 bars
of the couflgeheand thetoiier cadendehefent ifugu@jhars of the refrain. The

Those relating to HRASSEAoN Bhdaiie BEPAG deny TORIC (P ARESbsPT576 i 5
negative, 3%hes medordyrertteat bys"to davi e lectdmer atf obhd 37goantiivhe
L R I g s
AVENDED SHEEY” to “ed4” takes place in an anticipatory manner, in

this case by increments of four in 4 positions:

- in a first beat, it is necessary to deal with
the positions at the locations “el”

positions 1, 5, 9, 13, .. up to 253;

- in a second beat, the positions at the

locations “e3”
positions 3, 7, 11, 15, .. up to 255;

~ next, indiscriminately, the other locations

“e2" and “e4d”
positions 2, 6, 10, 14, .. up to 254;
positions 4, 8, 12, 16, .. up to 256.

The positions are therefore not treated
chronologically except, obviously, during the first
treatment of the positions at “el”. This makes it
possible, for the following selections (in the order:
positions “e3”, “e2” and “ed4”), to know the previous
time adjacency (the past) and the next time environment
(the future) of the note to be treated (except at “el”
where only the previous one 1is known from the second
one to be selected).

Knowing the past and the future of each position
will determine the decisions to be taken for the various
treatments at “e3”, “e2” and then “e4” (the presence or

absence of a note at the preceding and following
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24- MARCH 2d03 -59 identical copy of this cadence bar into all the bars of
the nmonment in question (couplet or refrain). If the tesbsdnifcHSong0ati ve,
the central processing unit 1106, du#4ng an operation 1371, randomy

sel ects one of the bars (16 positions) of rhythm c cadences preprogranmed

in the reag: 0% dur i o] L ON 0, '
reinitialiggggkggﬂgggﬁ¥he ngﬂ‘ th? %éi??e E?iﬁﬁ?gﬁﬁgsF ?%SQ?JtEE centra
processi ngtaaptedi08ndheeckaten t9 nmeilrly Sama hprd ned@dceWidBl ebghet her

this posnthggliéa £® 2hROskhiberibAr o2 pALenbeebpipbA¥8din! briBe tesult of
the test 1 IS, S|h|ve, t he central froces |Q§é$n|t, é%”lng an operation
1384, read¥epheVififr ERE AbPEVARE’ t ARAP e IO Tt Wb s &FGrote of the base

fam |ly. Next, duri Herap opehati ombekiB86, ide ockivided protessi ngfonirt nakes a
conparison _of .the_interval of,the nate.sel ecie n preyvious note. I|f

t he intervﬁFmé§88¥3§th§° x%ﬂﬁﬁlﬁﬁl\ﬂgyﬁ%néﬁg%fn%i&gﬁﬁgg:%%geagy

sem t ones) pthper diivasib384fi sheepeatted. |f the interval does not exceed the
maxi mum al | owed i ngpetyahe.the central processing unit then randomy

sel ects, during an operation 1387, the intensity of the arpeggio note from

the nunmbers read fEom the mxsban] yoathedy ¢k, igplegengatipm, gbheetc.) and

wites it pRigtbheet abt enstebhat NtREsilbicas ichst hesar pagai o dpt egsat the
position J. EUrln% th%?te 1388, the central processlgﬁ%unlt c gcks if J =
256. | f theefermingdg by atPYRSCRFR P4l & JOt&i netEight &F bY"E and

oper at i onspt882otie lﬁasiaignra@eauﬂd athet h€oddwwiagi t positlibnt.heIhest 1388

|3, Posi i veenduri g operathon 1490 ths, val 6, I b3l Nidd 2l L4Rdai geLhe val ve
adjacency, either before or after, it cannot be a
position to be played and will be a rest position,
note-duration position or note-off position.

In the method of implementation described and
shown, the various cadences have a length of two bars
and there are therefore eight possible locations (“el”
to “e4”) of notes to be played:

— the locations “el” of the first part of the
couplet have a density allowing a minimum number of 2
notes for two bars and a maximum number of 6 notes for
two bars;

~ the locations “e3” of the first part of the
couplet have a density allowing a minimum number of 5
notes for two bars and a maximum number of 6 notes for
two bars;

- the locations “e2” and “e4” of the first part
of the couplet have a very low density, namely 1 chance
in 12 of having a note at these locations;

- the locations “el” of the second part of the
couplet have a density allowing a minimum number of 5
notes for two bars and a maximum number of 6 notes for
two bars:;

~ the locations “e3” of the second part of the

couplet have a density allowing a minimum number of 4
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During a test 1404, the central processing unit reads fromthe arpeggio
tabl e whet her an arpeggi o note to be played at the | ocabsamrRcKExogss. |f
the result of the test 1404 is posithy the position J of the chord

rhyt hm c cadence tabl e keeps a val ue 0" during operation 1406. Then,
during a test 1412, the central processi,ng unit check et her = 256. If
the result Weﬁhgqresﬁwﬂiﬁr?saﬁ g&t MpE 1y W%I%E 25\IhEOFﬁérér‘?L;nt ed by
"1" and oper &airen 1404 is then repeated If the result of the test 1404 is
negative, during operation 14 e\p }tl “ thec rd rhthmc
cadence table takes t QP 9 (ch g-'doe 8Paye n ¥t R& ds no

ar peggi o newlett (Dibetlpeaszedplell:lehavedual Mgrgpéloalt |dﬁn51141130, nawetgntlr al

processingd ?]llghtceljlqp BBKES 1A S grsecat I d mgqv]&evq (dr{h-t his case 54 and

74) of rhyt m c chor I ntensiti stored int réad-only menory 1105 and
wites it into thet&biee toFrEipBAdI ML oOtfhet‘b%sthfdﬁ-l\‘?) NEREradr i ng

operation 14¥d, A r&rrsqrtty a1 IWPIaRP Sd ﬂﬂlwiﬂlﬁmlrl&ﬁbét?' 8EL 8 ﬁeeeef floke two

val ues (1, rhyt hm.c chord i nver n store readonly
remory 11059 ane ded @ NG S unASte & RS A S P he
position J. Each of U;rrneselmelamdzsndefi‘eé’s tbe pilaase nﬁfﬁahm noiaee t @ be
played in e of | her L o]

i nver si on ?Q%Sg%?; ga‘ilﬁ@{%{om C, [ rd Hpantﬁ) %ffhg g) - |]lrg§£erg:| on 2 = G3,
C3, E3 (fibelrs aod @ maximpsy siugles OIfES r@:esc:«fqn Hiwad b&ssit h, tonic); the

nunbers " 2" , " 3. apd "1& atiBhgced ol t ghat e ot g iyl CbirRgjhhe octave
pi tch. ANENDED SHEET -
have a very low density, namely 1 chance in 14 of

having a note at these locations.

+  This density option consequently produces a rhythmic
cadence of the “song” or “easy listening” style. The
density of the rhythmic cadence is inversely
proportional to the speed of execution (tempo) of the
piece; in addition, the faster the piece the lower the

t density.

If the test 1232 is positive, a binary
selection is made during an operation 1252. If the
result of the selection 1is positive, the rhythmic
cadences of the melody are generated according to the

+  random mode.

During an operation 1254, the density is
selected for each location “el” to “e4” of one of the
three cadences of two bars to be generated (two for the
couplet and only one for the refrain). The counter “J”

+  of the positions is initialized to the first position
(J = 1) during operation 1256, so as firstly to treat
the positions at the locations “el”.

Next, during an operation 1258, a binary
selection (0" or “1”) 1is made so as to determine
whether this “J” position has to receive a note or not.
As mentioned above, the chances of obtaining a positive
result are higher or lower depending on the location in
the beat (here “el”) of the position to be treated. The
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24- MARCH 2003 Next, during a test 1412, the central processing unit 1106
checks whether J is equal to 16 (end of the cadence bar%¢MARén bgst 1412
is negative, during an operation 1414 44 is increnented "1 operatlon
1404 is repeated for the new position J. If the test 1412 is positive,

duri 1416: ) d¢ ied into t t
coupl ot (poBA NP Rt A Tade ' ¥h $he Tohota PRIERANCLEETelde MRl ¢! -

t he i nt ensidhythadice aasziemqn etcbbhe cat heheergosit omuplet (positions 1 to 128)
in the "rhythmc ckﬂ»l' ?t epé L¥e %lebtgg%z, esg h?%IGB %g réga Cllfil‘lisﬁ":js copi ed

into the entire co 05| I ONs
i nver si on" thast abs etOI eayh(tlhiledeberqmﬁlm ddo%leMtabpéhat |l@|®§1t’_ﬂztﬁis to 1416

above rel atidng t o f hepgouUPLEHeALe t RE Sank f atutfens efpaly, (positipns 129
to 256). Next, during an ogﬁratl on 1420, the central proceSS| ng unit sends

the vari oud NGHeIERted RY cehei yarsei od, ilfstquffht & i OAUBAY S6urdsset ti ng
par anet er s nlextt gﬂﬂﬂdﬁﬂﬂdxw 1109 via the MDI interface 1113. It will be
recalled t the synt hesi z n|t| ed durin eratjon 1200. Next,
during ope&g e 15%5 Q? fgeﬁiygalt @é ngSumts g‘rﬁ"? Sal Fé%stter?é: clock to
t = 0. Nextl266 tclheqml uevhaft Hetr! |ad]20tb&11p@fs1tth@rusesu>lft5ad.fltlte1e
oper at i gnS 13l RASild OR L flesqr | bed.pehow fandphowrddy [hgtie 33 Wil be

sent to thé synt esi zer. Thése signals afe sent every a second,
and for ea®f99édivisi-orrNl 10pPeratépn rlé’§|9ed{m¢g-atlﬁezersep‘e@@ spesithenvari ous

"monment s". aNR¥ird it itW BReORRNAL1SEL AR t@)h%ep%sﬂéal&fﬁ "J ni Srigadialized
and recelv%s the value "1". AVENDED, STEET 24 NMARCH .20 -62
o treat the ocatlons was 1n1t1allzed to 1,
and in order to handle

) -~ the locations “e3”, the initialization is

d =3

~ the 1locations “e2”, the initialization is

Jd =2

- the locations “e4”, the initialization is
b J = 4,

Thus, the loop of operations 1254, 1256, 1258,
1206 and 1266 is carried out as long as the test 1266
is negative.

This same process is employed for each of the 3

+  cadences of two bars (two for the couplet and one for
the refrain).

If the result of the test 1252 is negative, an
operation 1268 randomly selects one of the cadences of
two bars, preprogrammed in the read-only memory 110S5.

! This same process is employed for each of the 3
cadences of two bars (two for the couplet and one for
the refrain).

If the result of the test 1266 is positive, an
operation 1269 copies the 3 rhythmic cadences obtained

v into the entire piece in the table of rhythmic cadences
of the melody:

- the first cadence of two bars (i.e. 32
positions) is copied twice into the first four bars of
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During an operation 1426, the central processing unit 1106 reads the val ues
of each table and sends themto the synthesizer 1428 i nsapR&HROES OCOI
form After all the playing paranet-ef7s- have been sent, the central
processing unit 1106 waits for the 20/200th of a second have el apsed (t =

t+20 in the,exgiake, CIAQ:S%HIS [%lfé@él ORglat ikpa %léthelé?eﬂféélte&rOCESS' ng
unit reinifializes "t" ("t 0) - Next during a test 1434, the centra

proce55|nglu%tt611585éﬁé€R§ mhether the position J is the end of the

curregZBZHDnent" (endh@fhbbeohﬂtr?duéhb@n osf the c?ﬁg%etéleéch)3ﬁlf ;he

t est is negative, the centra Qcessin it en checks uring
a test 143°° %g?’ﬂ@} t Re E5BL0 ugﬁd\]%(wc}gﬁer?dze%g trhee’dila}r%‘é% B#fPepeats) is
not that cl®tréebpenditage,0 thhe emdiné theppetcds Itrddted,est.d43628s
negative, J.L§ i&qgerrent ed by 1 during operation 1437 and then operation
1426 is M pea% ff the test 1434 is positive, the situation corresponds
to the start of a “nﬁh@nthl@d agd ﬁh@adt&w@aﬂCQ1QﬁnﬁﬂQHbar$t(Mﬁﬁl be

recal | ed tf@tﬂégftwﬁéfd'i%t Ir%@r%@%c%dl QNG ihef ozvé?@‘rtshe( these @ignthe first

two bars of the cou he “coupl et has a length_of 8 bars and the
refrain a PRyt h At 9 E)&rss taganDed IsHEET the-cRiaRemt 209 - e5cLEh®B | E An

automatic ﬁ@§r§1@9H§V§tb@énpt@éédéﬁe 1caarassepbsedlbnsthat it conprises: -

an operation (12) eflnln nu5|cal in at | east tour
notes are capabl e [8‘? ei (Y gyeodlera ni%?‘?oﬁ 3’) fi"?hg two

fam |ies gbipches platreheseléotedacdt nﬂlsec;g:losnﬂn@mts dehéusedorhxy fanely of
oL e DI tcheity (1 000 Bheh88%pB0E  IBRE. B! ABCPUT EB b BRLybl) LN 11!

famly: n operation ast onhe’suc. eSSI on of notes
having at |east twd msites, Pé&é’h slﬁ:cé§§i96ﬁ16f-’dn&3és fiEengeebneigad nusi cal
phrase, | nwh&hcsuccession, for each nonment, each note whose pitch bel ongs
exclusively to the second fa i is,su rounded excl usively by notes of the
first famly: and ~ Qﬁeoﬁgﬁﬁ'g}l bpgic BAIBARYGtting a signal representative
of each note pitch-otheadhmal dassockssednwith the same position

of the piece;

- its location (Yel” to “e4”) within the beat

of its own bar;

- the interval which separates it from the

previous note pitch, and the next note; and

- its possible immediate adjacency (presence of

a note in the previous position or (and) next
position.

In addition, as was carried out during the
selection of the rhythmic cadence of the melody, an
anticipatory selection of the note pitches of the
melody is made, in part. The positions of notes to be
played over the entire piece, which are defined by the
(above) rhythmic cadence of the melody, are not treated
chronologically:

- an operation of generating two “families of
notes” is formed:

- a first family of notes called “base notes”
which is formed by the notes making up the chord
“associated with the position” of the note to be
treated and
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2. The nusic generation procedure as clainmed in claiml, characterized in
that, during the operation (14) of defining two fam | i e4qfARCHE00Et ches,
for each nusical nonent, the first faA8ty is defined as a set of note

pi tches belonging to a chord duplicated fromoctave to octave. 3. The nusic

generation procedurg agafi B medsi ”n‘é't%'sm ?oalclr&{ act ghig eyl Nnbltalsr during
the operation (14) of defining two famlies of note pitches, the _second

fam |y of ﬁ@t”élﬁttléﬁ?esofn(ﬁrlﬁjegoﬁﬁsl &fst thRe Stk thfch"e‘ée oPv&Taddi e which
are not inphke fmmhorﬁ@m(b)arefennott%rwlthms rélduér@@ E’EhtSlribtgelB?r &hieOn

procedure as cl ai in any e of clains 1 to terlze . n that,
during the™§ ﬂf?rsat“i‘r%ﬁ“(gmﬁ‘pof:gfao oG é‘(sﬁoé?dﬁtﬁ "”s El BRSIH 188 es
havi ng at lofasthel wotreottes beeateantesi.cal phrase is defl ned as a set of notes

the starting tines IQT %NR%Q%I&E of 1?\ 1 3%?’2 dgsc%\ﬂ) ?aar% not

nmutual |y separated,” in"pairs rm ne ion. 5. The
musi ¢ geneB&owWin ptb@edﬁ&lelbs (Qﬁil @é@sllnganglobﬂé otorsbithes Df othe

characteri zgd deh dhatnis LHLiBERRBr & s NGty Ay 0PRE ahb08s( AAR) ngf

i nputting values representative of physical quantities and in that” at |east
one of theWpetdei oRSSEFiateni ﬁBOE‘iZ)S%sﬁ%alt%ﬁéﬁ‘hléi B CEESSAIE on (14)
of two fanirepes iafi onei & Mithhesme orovrd p(:;tﬁﬂhes‘ @oudlgasis)one successi on of

tes, is based t | t I 6. Th
Gener ati on pr ocedur®Tas SHEIFIEd | APel B S ekar aok el % FREE oai d
physi cal quanieirtlyinesl megkeageritted icleowd &f nlbvmménform thkefamsily géner ation
procedure @3 ¢l 3 EL | “rﬁéabghér BQ%Qth%r ecq\é “féxﬁ‘_ﬁiysékd BRKS

quantity is represeniative of an inp musi £ gene at| on
procedure &9tesdi dad B Dl dArmbs, _ohz%raé‘ireﬁ:z&j ith thhatEs@%F physi cal

quanltl ty hs " epr eser aﬁh%en@fth@@l I@%ggm ?ﬁmtzhea&g%ﬁ &@é@fﬁ&é@ntamocedure
as cl ai ne n clalmso, characterilze I N a sal rpés!c%%an y|s

r epr esent afPP¥ st APhPBPSFodidt GHERPTFnBr JEFE erably
obt ai ned byxermairgs ajnsiistt ®asf aneadtetrhetfionl @i nopsensgrsotesaanact i net er;
- atensio t %h Yy se sensor; - a sensor for detecting rubbing; - a
sensor for ectl ngtt € pressure at various points on gloves and/or shoes;

and - a sensor f or H¥tSedtaatd iy ea% utlee onotpmpditdhers |l Bl ciedody
(figures 16 to 19).

For a clearer understanding by the reader, what
is repeated below is only the note pitches at the
positions to be played, these being defined by the
rhythmic cadence of the melody, and the selections are
random. There is obviously no anticipation during the
first selection of each of the two following operations.

A first operation (figure 16) of anticipating
the selection of the note pitches from the family of
“base notes”, where only the positions placed at the
start of the beat (“el”) are treated (positions 1, 5,
9, 13, 17, etc.).

A second operation (figure 17) of anticipating
the selection of the note pitches from the family of
“passing notes”, where only the positions placed at the
“*half-beat” (*e3”) are treated (positions 3, 7, 11, 15,
19, etc.).

- A third operation (figure 18) of selecting
the note pitches at the locations “e2” (positions 2, 6,
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10. The music generation procedure as clained in any one of clains 1 to 6,
characterized in that it conprises: - an operation (30624\ZRcAHh30f

processing information representati.yg.of a physical quantity AMENDED SHEET
2~- MARCH 2003 -65 during which at |east one value of a paranmeter called a

"control papamater",4s erated:. - [ , 4 10) of
associatingbéggh’co% ?oggga?anggﬁﬁ W%?Hggfi$%ag? g%gébgggﬁ%tgpgcgﬁied a
"nmusi ¢ genetheiron frmiket edepeodisgporeit ngthe atpdssisile wopmevésuso be

played durhaga8eRUY! qRlbtRl 86Cir ) “at VRIPI CafigNgos) | PRORBAELIARS 310
506, 612) using eath nusic generation parameter to generate a musical

pi ece. 11.9WRe afusi €3gendridiimh $tloceBepensddng Hedhen ¢asem tbis

characteri lgegebeibha&natwq;m (f’b g@ng?@éi R GpRY af.ltaix@im O5Pr th8Snext |
e Vel a8 e O (B0l aUL IR 2l LY 2oL sty g 2 s co
each beat hatenglhetraastiant imposkidohereel(fiefiree24)ed); - an operation
& note to be played M HESU BE Rpetetdatl: LETrPR AR, ThedRr R R Tan
oper at i on (908) patchesomdt itdwl |yoakdtiand nMedf r kyedht tosadéncds ad@cording to
densities. 42 ohhe AUSHC Geney ?él%ﬁ%&?@ﬁrrﬁa@é. £+8hMEfle! Brebihgr of
clains 10 and 11, characterized one that the nusic generation operation
conpri ses: famahyopdrRendhng21®n M &OSHitIfat PEEVEPUFet BFARAPAGYhar noni ¢
chords whi ¢ghoBeeoassalienlced Wt reChaddCabr PRSI nel, 0RE, a4y el an
operati on {E8ghed! oAV OFBakallng IS LR T e Sl Pl S PhLghes
an operatiocau$@3@ ohaageodatitie | famélgctaingthe npireviioush mssecaat ed with
o TR CUL SRR by 6A 0T pRROl L el licBocor o
alternation imposed here (figure 25).
Exceptions to the base note/passing note
alternation:
- the last note of a musical phrase is selected
from the family of base notes, whatever are the
location (“el” to “ed”) within the beat of the current
bar (figure 20), here a note at the end of a phrase is
regarded as if it is followed by a minimum of 3
positions of rests (without a note);
-~ the note at “e4” is selected from the family
of base notes if there 1is a chord change at the next
position at “el”.
- For certain styles (e.g. American variety,
jazz), a passing note representing a second (note D of
the the melody with, in the accompaniment, a common
chord of C major) at the location “el” 1is acceptable
(even if the chord is a perfect chord of C major)
whereas in the method of implementation (song style)
described and shown, only the base notes are acceptable
at “el”.
The operations and tests in figure 16 relate to
the selection of the notes to be played at the

locations “el”; thus, as previously, in the selection

AMENDED SHEET



2d- MARCH 2003 -66 13. The nusic generation procedure as claimed in any one
of claims 10 to 12, characterized in that the music genesdjAREHBEEat I on

conprises: - an operation (208) of aggjomatically selecting > orchestral

i nstruments; - an operation (210) of autorratlcally determning a tenpo - an
operation of auo tlcaII etermm th raII tonI| of the

pi ece; - %%lpet?}é?l of é’ ﬂ‘)lcof Dt cal 6 det% H‘l R& an’ %ﬁ?l ty for

each | ocat p@rslctarorrmspmnctlutgstimrt hies sd:arrlenﬂ @uboie imcbemphayedf 4an

operation %%%@t %fﬁ’%?é)%%% ﬁédetth%r P:lq‘etrpe;; d W )on of the note to be

pl ayed; n operat I O ut oma det'erm 1ii'ig rhyt hmi ¢ cadences
of ar peggl os; and/ duringn @ger @Pﬁ@ﬁt(lzf%) 1@f70aut shet i ¢dl | ypaei&ianni ng

rhythmic c%@%%stoqf f&cpx@@fwﬁﬂédceer%e _JpﬂosJJl%r{msrc 9§H§r%hbﬁ
procedure as clainmed in claim_13, characterized in that, durli n%p' e mnusic

gener at i onYFdNgt it E8ER derl< t§hRlIeFERBE2SN P:%Q?Stséﬁ‘ﬂo unit bnusi c

gener at i on cpleekeqgur £n ashel an@mkiynram:hmﬁe afadditcdBtaB1E0 1#4f the
characteri g in that saj d roced % cQnpri,se a musi cé%ﬁeratl on

initiation pengﬁgﬁoP66Gf'§§ﬁ%¥\ & "6pét a 5ﬁ’5¥‘ ection to a
networ k, for exanpll€ tthe |tesar nls2721etawcp¢(s1tlﬁve;rheftre|:s| baygingr aeadn

procedure gacCl A IRdnkn 26, ANe @h ChAkEs 1Anko b8siEhRachs Z@ﬂ? n that

sai d procedure conmprises a i c “generation 1 ni i on operafion (600)
conpri si ngcantagdr a@¥@%e%$lltlgar‘\@rhtttlh@6a nanepatlat n‘?ﬂé@c Payns def via a

net work segyer nb® e pli®h ez FaIe tPe TN aﬂ%fOlHasfethdﬂé?é C generation
operation. 17. The _nusi,c gener tleﬁp procedure as claiped in either of
t

claims 15 and 16, &hardcteri 3 HAtah ¢ idefmprPest tondperhit i bReof
downl oadi ngocamntienshe' AVENDEDe SiAEEBnly notes of the base family,

except in the very rare exception already described.

During a test 1276, and obviously based on the
second position to be treated, the central processing
unit 1106 checks if the previous location (“el”) is a
position of a note to be played. If this is the case,
the interval separating the two notes is calculated. If
this interval (in semitones) is too large, the central
processing unit makes a new selection at 1274 for the
same position J.

The maximum magnitude of an interval allowed
between the notes of the locations "“el” has here a
value of 7 semitones.

If the test 1276 is positive, the note pitch is
placed in the note pitch table at the position J. Next,
the test 1278 checks whether “J” is the last location
“el” to be treated. If this is not the case, the
variable “J”, corresponding to the position of the
piece, is incremented by 4 and the same operations 1272
to 1278 are carried out for the new position.

If the test 1272 is negative (there is no note
at the position “J7), “J° 1is incremented by 4 (next
position “el”) and the same operations 1272 to 1278 are

carried out for the new position.
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_g7_ 24 MARCH 2003 conputer of a user, a software package allow ng the
nusi ¢ generation operation to be carried out. 18. The nygharE®9eH8s | on
procedure as clainmed in any one of clgins 10 to 14, characteri zedg?n t hat
sai d procedure conprises a nusic generation initiation operation (600)

conprising an opergtion of readin ensor.. 19.. The ic generation

procedure as clai neg®i ﬂpﬁﬁﬁtéﬁgsognah < %@ce‘dﬁ it 58 w At E? i zed in

that at | eds¢ oselettibm notfes thas aotbietsch twhi de dependsd orat hetpét ch of

t he notes f@#é;?jhg}ggrouré ool t - akd: IHEstSiaC geggég%gg%ﬂr ociglu_retl?g cl ai ned
ep er at it

in any one o e preceding clains, charac zed 1n t it includes a
first operselemtbdndezer nthénglepetporeh bel'hot eshenirds bk oposiihoned at
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i s AMENDED ,SHEET le‘a4o- 0036- § surrou(_r%doe% %>£cl usir\{el b otes of the
first fam l’gle aha a%gﬁg ( og Bﬂ?ﬁﬁttl n & sﬁdna’r r %Pgéen %tive of
each not e fortmchtbe ebahi bpni dfsuezsstnonnotes which was described

.above, the central processing unit 1106 randomly

selects one of the note pitches from the family of

passing notes.

The positions at the locations “e3” receive
notes of the passing family, given the very low density
of the “e2” and “e4” passing notes in this method of
implementation (in the song style).

These notes at “e3” will possibly be corrected
later, during selections relating to the positions at
the locations “e2” and “e4” (figures 24 and 25).

For other music styles, such as a fugue for
example, the densities of the four locations is very
high, this having the effect of generating a note to be
played per location (“el” to “ed”), i.e. four
semiquavers per beat for a 4/4 bar. In this case, in
order to comply with the alternation imposed in the
method of implementation described and shown (base note
then passing note), the note pitches at the locations
“e3” would be selected from the family of base notes:

- “el” = base note, “e2” = passing note,

- “e3” = base note, “ed4” = passing note.
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23. The nusic generation systemas clainmed in claim?22, characterized in
that the nmeans (32) of defining two famlies of note pibghgsrbm BeSi gned to
define, for each nusical nonment, theghirst famly as a set of note pitches
bel onging to a chord duplicated fromoctave to octave. 24. The nusic
generation systemas c ﬁiFrred in claim23, characteriz t the neans
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system as dmplesentatdon gesfibddiangl Zhawn.26, characterized in that it

conprises: - a Meanfpracesstio 1765 MULAN cepresant pkbkesglng physi cal
quantity designed to AMENDED SHEET 2-4- MARCH 2003 -69 generate at |east
one val ue 80ix Jdilheterkeafredthe paaviouspRoamidiianr . te Benpdayess

associ ati ngvedaeh sgomtg3) pid@MERernotd hpatcheast thNs pasanebar cakl ed a
"musi c generation.paranet eé". eacf correspongi ng to at .l east t%\‘o 3 tes to be
pl ayed dur ARG SE Vidsi E8P2PREERT _the M §85&Pattdn &%y ddch nusic
gener at i on thadsanettervad generes elargeisi thé perteal 28rodhsesimgi andéner ati on

system as ghaigeflhd any Opg,of s & 8iPor2 40 Ak £hardayt eE?\éedsERlet hat the

means (36) of formng a succession I's designed so that at Teast one of the
not es has ROgiltdenwei-ch depends on the pitch of the notes which surround

it. 29. The nusic aerergikOfuRYaleowaed Ghadgnbtudd 8fy e Qhtekabl® 22 to
28, characterized in that the neans (.36) form ng \aﬁsycces ion. is

desi gned t 8SE¥EE N 1S AHES of%hot Ee pog???Bh%‘Eis at predefBfni hBE
| ocati ons pekyvieds aadeiso et drarena pialetee 05 @anmdrtameses duri ng which t he

Cai d not e and whi oh tar 15t tEard 1o Sdot f nPagd i-saa 1o Tor “BATHRE " The
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dorerm e Che He ot R oy o o doE a1 Ar ) oot r anre and/or
o deo gane LGRS RS nhei Begdiertiathn SsEBi as o et nCaAS  one. o
clainms 22 the30rariable “J” corresponding to the position of the
piece 1is incremented by four and the same operations
1272a to 1278a are carried out for the new position.
If the test 1272a is negative (there is no note
at the position “J), “J” is incremented by 4 (next
position “el”) and the same operations 1272a to 1278a
are carried out at the new position.
The operations 1in figure 18 relate to the
selection of the notes to be played at the locations
“e2”. As previously, in the selection at the locations
“el” and then “e3”, the positions in question are
treated in increments of 4 positions (position 2, then

position 6, then position 10, etc.).
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32. The gane as clained in claim31l, characterized in that at |east one
paraneter of nusical pieces played by nmeans of the nusi 498ARCARIJCOR System
depends on a phase of the gane andi@g-on the results of a player. 33.
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synt hesi zer Qnurisin a.nusic en ste clal in_any one of
clainms 22 £§° %52'&413.’:0 B4 r‘(')'ﬁ Eﬁl% %&%‘? yrrui?jgg &RePEEi on
system as offaitived niotteapy tohe soff romaitie Z2mid Y3@.f AEESSEDED ﬁdEIE‘E

Al f. A Aye. A AYlyy
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f.A S Arye. AR 'I°~| y Ay faﬁ!flé%lé@ébl AlthaAFYi A to [y

i¥5f§ QL{@Q téZﬁg@%%&éA y in féﬁ%& of/ig gast theﬁ‘gﬁéA5¥té§uéFHy AL @R
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YR #( Les ;:tal_c%%lcégg] s Ly PPE(122885855"8) Wi &AYER caf'a) ca] ca) ¢
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cajcajcal’' 5/ 6@S6 15 these cases, the locations “e2” receive base
notes. Again here, the advantage of the anticipatory
selection procedure may be seen.

The presence of a note to be played at “e2”
implies the correction of the next and immediately
adjacent note at “e3” (figure 24).

The central processing unit 1106 looks for the
previous position to be played (“el” or “e3”) and the
note pitch at this position. The interval separating
the previous note from the note in the process of being
selected is calculated. If this interval is too large,
the test 1318 is negative. The central processing unit
1106 then makes, during an operation 1316, a new
selection at the same position J.

The maximum allowed magnitude of the interval
between the notes of the locations “e2” and the
previous (past) note on the one hand and the next
(future) note on the other hand has, in this case, a

value of 5 semitones.
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The presence of a note to be played at %“e4d”
implies correction of the previous and immediately
adjacent note at “e3” (figure 25).

During a test 1339, the central processing unit
1106 1looks for the previous position to be played
(“el”, “e2” or “e3”) and then the note pitch at this
position.
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109 () -1 1 109 (ppbl Mati%iisd 41 76705 @Yl 'R0 %BE bhe interval
between the notes of the locations “e4” and the
previous note (past) note on the one hand and the next
{future) note on the other hand has here, a value of 5
semitones.

If the test 1339 is positive, the note pitch is
placed in the table of note pitches at the position J.

During an operation 1340, and if the selection
of the previous position (J-1) is made from the family
of passing notes, the central processing unit 1106
reselects (corrects) the note located at the previous
position (J-1, and therefore at “e3”), but this time
the selection is made from the notes of the base family
in order to comply with the “base note/passing note”
alternation imposed here.

Next, the test 1342 checks whether “J” is the
last location (“e4”) to be treated. If this is not so,
the wvariable “J” corresponding to the position of the
piece is incremented by 4 and the same operations 1332
to 1342 are carried out for the new position J.

If the test 1342 is negative (there is no note
at the position “J”), and during an operation 1344, “J”
is incremented by 4 (next position “e4”) - thus the
same operations 1332 to 1342 are carried out at the new
position.

Next, figure 20 shows the operations (again
relating to the notes of the melody):

- of calculating the note lengths (durations);

- of selecting the intensities (volume) of the
notes;

- of 1looking for and correcting the notes
located at the end of the various musical phrases

generated previously.
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position “J” is a position to be played), the central
processing wunit 1106 counts the positions of rests
located after the current “J” position (the future).
During an operation 1354, the central
processing unit 1106 calculates the duration of the
note placed at the position J: the number (an integer)

‘corresponding to half the total of the positions of

rests found.

A “1” value indicating a “note off” is placed
in a subtable of note durations, which also has 256
positions, at the position corresponding to the end of
the last position of the duration. This instruction
will be read, during the playing phase, and will allow
the note to be “cut off” at this precise moment.

The “note off” determines the end of the length
of the previous note, the shortest length here being a
semiquaver (a single position of the piece).

Example: 4 blank positions have been found
after a note placed at the “1” position (J = 1). The
duration of the note is then 2 positions (4/2 .. it is
recalled here that these are positions on a timescale)
to which is added the duration of the initial position
“J” of the note itself, i.e. a total duration of 3
positions corresponding here to 3 semiquaver rests,
i.e. a dotted quaver rest.

Here the quavers which follow one another are
linked together (only a single blank position between
them) .
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rest valie a semiquaver rest);

- maximum extension of the duration for songs
referred to as “broad-sweeping”;

- splitting the initial duration into two for
notes played staccato;

- durations chosen by random selection, these
being limited by the number of rest positions available
(between 1 and 7, for example). '

During an operation 1355, the central
processing unit 1106 reads the various intensity wvalues
from the read~only memory 1105 and assigns them to the
melody note intensity table according to:

- the location (“el” to “ed4”) of the notes
within the beat; and

~ their position in the piece.

Intensities of the notes to be played as a
function of their location within the beat of the bar:

Location Intensity (MIDI code: 0 to 127)
“el” 65
e3” 75
“e2” 60
“ed” 58

The intensity of the notes, with respect to the
locations, contributes to giving the music generated a
character or style.

Here, the intensity of the notes at the end of
a phase is equal to 60 (low intensity) unless the note
to be treated is isolated by more than 3 positions of
rests in front of it (in the past) and after it (in the
futqre), where in this case the intensity of the note
is equal to 80 (moderately high intensity).

Next, during a test 1356, the central
processing unit 1106 checks whether the number of rests
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passing notes, the note at the current position (J) is
regarded as a “note at the end of a musical phrase” and
must absolutely be taken from the family of base notes
during operation 1360.

Next, a test 1362 checks whether the position J
is equal to 256 (end of the tables). If the test 1362
is negative, “J” takes the value J+1 and the operations
and tests 1352 to 1362 are carried out again at the new
position.

If the test 1362 1is positive, a Dbinary
selection operation is carried out in order to decide
the method of generating the rhythmic cadence of the
arpeggios.

When the result of the selection is positive,
the value 1 is assigned to the variable J during an
operation 1372.

Next, during an operation 1374 a binary random
selection is made.

When the result of the selection in operation
1374 is positive, a value “1” 1is written into the
arpeggio rhythmic cadence table.

Next, the test 1376 checks if J = 16.

It should be mentioned here that two different
cadences of a bar (16 positions) are selected randomly
and repeated, one over the entire 8 bars of the couplet
and the other over the entire 8 bars of the refrain.

The operations relating to a single cadence are
represented here in figure 21, those relating to the
second cadence being identical.

If the test 1376 is negative, J 1is incremented
by “1“ during an operation 1377 and the operations 1374
to 1376 are carried out again.

If the test 1376 is positive, the central

processing unit 1106 during an operation 1378 puts an
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cadences
Then, during an operation 1380, J is
reinitialized, taking the value “17.

Next, during a test 1382, the central
processing unit 1106 checks in the melody rhythmic
cadence table whether this position “J” is a position
for a note to be played.

If the result of the test 1382 is positive, the
central processing unit, during an operation 1384,
reads the current chord and then randomly selects a
note of the base family.

Next, during an operation 1386, the central
processing unit makes a comparison of the interval of
the note selected and the previous note.

If the interval exceeds the maximum allowed
interval (in this case 5 semitones), operation 1384 is
repeated.

If the interval does not exceed the maximum
allowed interval, the central processing unit then
randomly selects, during an operation 1387, the
intensity of the arpeggio note from the numbers read
from the read-only memory (e.g. 68, 54, 76, 66, etc.)
and writes it into the table of the intensities of the
arpeggio notes at the position J.

During the test 1388, the central processing
unit checks if J = 256,

If the test 1388 is negative, the wvalue J 1is
incremented by 1 and operations 1382 to 1388 are
repeated at the new position.

If the test 1388 is positive, during operation
1400 the value J is initialized to the value “1”.
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value “0” during operation 1406.

Then, during a test 1412, the central
processing unit checks whether J = 256.

If the result of the test 1412 is negative, the
variable J is incremented by “1” and operation 1404 is
then repeated.

If the result of the test 1404 is negative,
during operation 1408 the position J in the chord
rhythmic cadence table takes the value “1” (chord to be
played when there is no arpeggio note to be played).

Next, during operation 1410, the ~central
processing unit 1106 makes a selection from two values
(in this case 54 and 74) of rhythmic chord intensities
stored in the read-only memory 1105 and writes it into
the table corresponding to the position J.

Next, during operation 1411, the central
.processing unit 1106 selects one of the two values (1,
2 or 3) of rhythmic chord inversion stored in the read-
only memory 1105 and writes it into the table of chord
inversions at the position J.

' Each of these values defines the place of the
notes to be played in the chord.

Example of inversions of a chord of C major:

- inversion 1 = C3, E3, G3 (tonic, third,
fifth);

- inversion 2 = G3, C3, E3 (fifth, tonic,
third);

- inversion 3 = E3, G3, C3 (third, fifth,
tonic);

the numbers “2”, “3” and “4”, placed after the note,
indicating the octave pitch.
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9K\!Y10%&dﬁe£§tM&QW@4ﬁh SO {NcrekBntddd by “1” and operation
1404 is repeated for the new position J.

If the test 1412 1is ©positive, during an
operation 1416:

~ the cadence value is copied into the entire
couplet (positions 1 to 128) in the “chord rhythmic
cadence” subtable;

~ the intensity value is copied into the entire
couplet (positions 1 to 128) in the “rhythmic chord
intensity” subtable;

- the inversion value is copied into the entire
couplet (positions 1 to 128) in the “rhythmic chord
inversion” subtable.

It should be pointed out that operations 1400
to 1416 above relating to the couplet are the same for
the refrain (positions 129 to 256).

Next, during an operation 1420, the central
processing unit sends the various General MIDI
configuration, instrumentation and sound-setting
parameters to the synthesizer 1109 wvia the MIDI
interface 1113. It will be recalled that the
synthesizer was initialized during operation 1200.

Next, during operation 1422, the central
processing unit initializes the clock to t = 0.

Next, if the wvalue of “t” is 20, all of the
results of the operations at position “J” described
below (and shown in figure 23) will be sent to the
synthesizer.

These signals are sent every 20/200*™ of a
second, and for each position (1 to 256), respecting
the repeats of the various “moments”

Next, during an operation 1424, the position

“J” is initialized and receives the value “1”.
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example chosen

During operation 1431, the central processing

) unit reinitializes “t” (“t” = 0).

Next, during a test 1434, the central
processing unit 1106 checks whether the position J is
the end of the current “moment” (end of the
introduction, of the couplet, etc.).

) If the test 1434 1is negative, the central
processing unit 1106 then checks, during a test 1436,
whether the position J (depending on the values of
repeats) 1is not that corresponding to the end of the
piece.

If the test 1436 is negative, J is incremented
by 1 during operation 1437 and then operation 1426 is
‘repeated.

If the test 1434 is positive, the situation
corresponds to the start of a “moment” (e.g. the start
of a couplet).

It will be recalled that the introduction has a
length of 2 bars (these are the first two bars of the
couplet), the couplet has a length of 8 bars and the
refrain a length of 8 bars.
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note pitches, for each musical moment, the second
family of note pitches having at least one note pitch
which is not in the first family; _

- an operation (16) of forming at least one
succession of notes having at least two notes, each
succession of notes being called a musical phrase, in
which succession, for each moment, each note whose
pitch belongs exclusively to the second family is
surrounded exclusively by notes of the first family:;
and

- an operation (18) of outputting a signal
representative of each note pitch of each said
succession.

2. The music generation procedure as claimed in
claim 1, characterized in that, during the operation
(14) of defining two families of note pitches, for each
musical moment, the first family is defined as a set of
note pitches belonging to a chord duplicated from
octave to octave.

3. The music generation procedure as claimed in
claim 2, characterized in that, during the operation
(14) of defining two families of note pitches, the
second family of note pitches includes at 1least the
note pitches of a scale which are not in the first
family of note pitches.

4. The music generation procedure as claimed in
any one of claims 1 to 3, characterized in that, during
the operation (16) of forming at least one succession
of notes having at least two notes, each musical phrase
is defined as a set of notes the starting times of
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5> furthermore includes an operation (306) of inputting
values representative of physical quantities and in
that at least one of the operations of defining (12)
musical moments, by definition (14) of two families of
note pitches, formed (16) of at least one succession of

) notes, is based on at least one value of a physical
quantity.

6. The music generation procedure as claimed in
claim 5, characterized in that said physical quantity
is representative of a movement.

v 1. The music generation procedure as claimed in
claim 5, characterized in that said physical quantity
is representative of an input on keys.

8. The music generation procedure as claimed in
claim 5, characterized in that said physical quantity

' is representative of an image.

9. The music generation procedure as claimed in
claim 5, characterized in that said physical quantity
is representative of a physiological quantity of the
user’s body, preferably obtained by means of at least
one of the following sensors:
- an actimeter;
- a tensiometer;
- a pulse sensor;
- a sensor for detecting rubbing;
- a sensor for detecting the pressure at
various points on gloves and/or shoes; and
- a sensor for detecting pressure on arm and/or
leg muscles.
10. The music generation procedure as claimed in
any one of claims 1 to 6, characterized in that it
comprises:
- an operation (306, 502, 604) of processing

information representative of a physical quantity
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he music  generation procedure as claimed 1in

claim 10, characterized in that the music generation

operation comprises, successively:

- an operation (104) of automatically
determining a musical structure composed of moments
comprising bars, each bar having beats and each beat
having note start locations (el, e2, e3, ed);

- an operation (106) of automatically
determining densities, probabilities of the start of a
note to be played, these being associated with each
location; and

- an operation (108) of automatically
determining rhythmic cadences according to densities.
12. The music generation procedure as claimed in
either of claims 10 and 11, characterized one that the
music generation operation comprises:

- an operation (216, 218) of automatically
determining harmonic chords which are associated with
each location (el, e2, e3, ed);

- an operation (222) of automatically
determining families of note pitches according to the
rhythmic chord which is associated with a position; and

- an operation (230) of automatically selecting
a note pitch associated with each location
corresponding to the start of a note to be played,
according to said families and to predetermined

composition rules.
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- an operation (226) of automatically
determining the duration of the note to be played;

- an operation (228) of automatically
determining rhythmic cadences of arpeggios; and/or

- an operation (236) of automatically
determining rhythmic cadences of accompaniment chords.
14. The music generation procedure as claimed in
claim 13, characterized in that, during the music
generation operation, each density depends on said
tempo.
15. The music generation procedure as claimed 1in
any one of claims 10 to 14, characterized in that said
procedure comprises a music generation initiation
operation (600) comprising an operation of connection
to a network, for example the Internet network.
le6. The music generation procedure as claimed in
any one of claims 10 to 15, characterized in that said
procedure comprises a music generation initiation
operation (600) comprising an operation of transmitting
a predetermined play order via a network server to a
tool <capable of carrying out the music generation
operation.
17. The music generation procedure as claimed in
either of claims 15 and 16, characterized in that it
comprises an operation of downloading, into the
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a means (34) of defining musical moments

during which at least four notes are capable of being
played;

- a means (32) of defining two families of note
pitches, for each musical moment, the second family of
note pitches having at least one note pitch which is
not in the first family of note pitches;

- a means (36) of forming at least one
succession of notes having at least two notes, each
succession of notes being called a musical phrase, in
which succession, for each moment, each note whose
pitch belongs exclusively to the second family is
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phrase is defined as a set of notes the starting times
of which are not mutually separated, in pairs, by more
than a predetermined duration.
26. The music generation system as claimed in any
one of claims 22 to 25, characterized in that it
furthermore includes a means of inputting values
representative of physical quantities and in that at
least one of the means of defining musical moments, by
definition from two families of note pitches, formed
from at least one succession of notes, is designed to
take into account said value of at least one value of a
physical quantity.
27. The music generation system as claimed in any
one of claims 22 to 26, characterized in that it
comprises:
- a means of processing information

representative of a physical quantity designed to
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generate at least one value of a parameter called a
“control parameter”;

- a means of associating each control parameter
with at least one parameter called a “music generation
parameter” each corresponding to at least two notes to
be played during a musical piece;

- a music generation means using each music
generation parameter to generate a musical piece.

28. The music generation system as claimed in any
one of claims 22 to 27, characterized in that the means
(36) of forming a succession is designed so that at
least one of the notes has a pitch which depends on the
pitch of the notes which surround it.

29. The music generation system as claimed in any
one of claims 22 to 28, characterized in that the means
(36) of forming a succession is designed to determine
pitches of notes positioned at predetermined locations
(el, e3) and to determine pitches of other notes during
which the pitch of a note depends on the note pitches
of the notes which surround said note and which are at
said predetermined locations (el, e3).

30. The music generation system as claimed in any
one of claims 22 to 29, characterized in that the means
(36) of forming a succession is designed to determine
the note pitches in an achronic order.

31. An electronic and/or video game comprising a
music generation system as claimed in any one of
claims 22 to 30.

32. The game as claimed in claim 31, characterized
in that at least one parameter of musical pieces played
by means of the music generation system depends on a
phase of the game and/or on the results of a player.

33. A computer comprising a music generation system
as claimed in any one of claims 22 to 30.

34. A television transmitter comprising a music
generation system as claimed in any one of claims 22 to
30.
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35. A television receiver <comprising a music
generation system as claimed in any one of claims 22 to
30.

36. A telephone receiver —comprising a music
generation system as claimed in any one of claims 22 to
30.

37. The telephone receiver as claimed in claim 36,
characterized in that the music generation system is
designed to control a musical ringing tone and in that
said telephone receiver comprises means for customizing
said ringing tone by the subscriber.

38. The telephone receiver as claimed in claim 36,
characterized in that said telephone receiver comprises
means for automatically associating a telephone ringing
tone with the telephone number of the caller.

39. A datacom server intended to be connected to a
telephone network, comprising a music generation system
as claimed in any one of claims 22 to 30,

40. Music broadcaster, preferably consisting of a
synthesizer, comprising a music generation system as
claimed in any one of claims 22 to 30.

41. An electronic chip comprising a music
generation system as claimed in any one of claims 22 to
30.
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