-1- s Title of the Invention Chor us
Effector with Natural Fluctuation Inported from Singing Voig?aa l
Background of the Invention The present invention gen ﬁSr

to a chorus effect attaching apparatus fof_use in a karaoke apparatus.

Vari ous karaoke apparatuses have been proposed. In one type of the karaoke
appar atuses, a chorus sound is generated by perform ng pitch conversion
(processing for raising or lowering a scale) on a singing voice (hereafter,
referred to as a vocal sound) inputted froma mcrophone so as to attach
the generated chorus sound to théelifleaf thelnwention  Neanwhile, to perform
an agreeable chorus, it is bagically jnportant to generate §,chor sound
at a proper pi tChomsrigteatoriwithNaturalkhictaation Imported &ﬁ% INging: waice
however, to sinmulate a natural chorus sound actually uttered by a human
being for the agreeable chorus performance. Fromthis point of view, the
foll ow ng explains an actuall k;ttered (iuur&naﬂ ioi ce (or a natural voice).
The pitch of a natural voice i of the InveBtion,i s pitch f1uctuation
nostly contributes to "natyral ness” of the actual human voice. In the,.
above- ment i oned 186n PEeREnE nHIVERLon, |gengFally felates 1q 13 Pﬁseg%ﬂc?stp%héng
generated with a pitch strictly .designated by harnony pitch information, or
with a fixapparatesfonuse Hb@i‘aﬁ%% G #PPYPAMSs, thereby inevitably resulting

'nan artific a'Va%Po%rsu a?a%lic%d afaggltatuses have been proposed. In one type of the

!

karaoke apparatuses, a chorus sound is generated by performing pitch conversion
(processing for raising or lowering a scale) on a singing voice (hereafter, referred
to as a vocal sound) inputted from a microphone so as to attach the generated
chorus sound to the vocal sound.

Meanwhile, to perform an agreeable chorus, it is basically important to
generate a chorus sound at a proper pitch concordant with a vocal sound. It is
more important, hoWever, to simulate a natural chorus sound actually uttered by a -
human being for the agreeable chorus performance. From this point of view, the
following explains an actually uttered human voice (or a natural voice). The
pitch of a natural voice is always fluctuating. This pitch fluctuation mostly
contributes to "naturalness" of the actual human vo_ice. In the above-mentioned
conventional karaoke apparatuses, the chorus.sounds are generated with a pitch
strictly designated by harmony pitch information, or with a fixed pitch that does
not fluctuates, thereby inevitably resulting in an artificial chorus sound that

sounds synthetic or unnatural to the ear.

Summary of the Invention
It is therefore an object of the present invention to providé a chorus
apparatus for generating a chorus sound having a naturally fluctuating pitch and

for attaching the resultant chorus sound to a vocal sound.



sounds synthetic or unnatural to the ear.

Summary of the Invention It is therefore an object of the present
i'nvention to provide a chorus apparatus for generating a chorus sound
having a naturally fluctuating pitch and fjor attaching the resultant chorus
sound to a vocal sound. A€Cording to the present invention,
a chorus apparatus is constructed for creating a chorus sound to acconpany
a vocal sound which is sung by a singer. In the chorus apparatus, a

provi ding device provides nmusic information including reference pitch

I nf or mat i on whi drdordingte the prespult dnvertion; a choniis apparatusiis ponstmcted: for
vocal sound and harnony pitch information which determ nes a harnony pitch
of the chocrsatirgiachofusisoand foaccdenparey dvoeal sourntewhichiis sumig by asingdre In

vocal sound containing the regular variation and an irregular fluctuation

whi ch over thechohes appatatus,vapraviding device provides gnusici informationtinchiding

irregul ar fluctuation of the actual pitch fromthe vocal sound according to

t he ref er eneferencepitchfinformation V&dndﬁ indicatessa régulanvariatiopiafen actual pitchon

to inpart thereto a desired fluctuation corresponding to the jrregular

f1 uct uat i ooféhe vocakgoundandzarmony pitch information which determines a harmony
pitch of the chorus sound. A detecting device detects the actual pitch of the vocal
sound containing the regular variation and an irregular fluctuation which
overlaps the regular variation. A controlling device extracts the irregular
fluctuation of the actual pitch from the vocal sound according to the reference
pitch information, and modifies the harmony pitch information to impart thereto a
desired fluctuation corresponding to the irregular fluctuation extracted from the
vocal sound. A generating device operates according to the modified harmony
pitch information for generating the chorus sound containing the desired
fluctuation over the harmony pitch. A mixing device mixes the vocal sound and
the chorus sound with each other.

Preferably, the generating device comprises a converter that converts the
actual pitch of the vocal sound according to the harmony pitch information to
create the chorus sound. Alternatively, the generating device comprises a
synthesizer that synthesizes the chorus sound éccording to the harmony
information independently from the vocal sound.

Preferably, the controlling device comprises an extractor that calculates a
ratio of the actual pitch relative to the reference pitch so as to extract the irregular
fluctuation in terms of the calculated ratio, and a modifier that adds the calculated
ratio to the harmony pitch information so as to modify the harmony pitch
information.

Preferably, the controlling device further comprises a limiter that limits the

calculated ratio when the actual pitch falls out of tune relative to the reference



vocal sound. A generating device operates according to the nodified harnony
pitch information for generating the chorus sound containing the desired

ffl uctuati on over the harnony pitch. A mxing device m xes the vocal sound
and the chorus sound with each other. o Preferably, the generating
device conprises a converter that convertg t he actual pitch of the voca
sound according to the harnony pitch information to create the chorus
sound. Alternatively, the generating device conprises a synthesizer that
synt hesi zes the chorus. sound according to the harnony information

i ndependenipltchf somsttoeavaidaan excessive fluctuatien efatheypitch ofcthe: ekorusrspund.
device conprises an extractor that calculates a ratio of the actual pitch
rel ative t ®referably,ethen conpiolling sdevicet further gompnisesi ar &idterathat| fittersitthon
in terms of the calculated ratio, and a nodifier _that adds the cal cul ated
rati o to tlextiagtecbiryegular fluctuationgontaining adrueflystuation gemponeshhagingn
i nformation. Preferably, the controlling devicg'fuithe conpri ses 3
linmiter thdighifraquencyansda filsefluctuationcompenenthavinga. Q}Wtfg‘Pﬂ‘#eélQYsCW of

) 3 e:oﬁ W@ﬁ&ﬁ& E{ttgﬁ yasiationgelativetq fhe referenss pitch e 3si togxtEAct .oply

o % oS . koo SoSgonen | AN RO 4S5 i

fluctuaty Or(]:ogl(l)pr;qgense gt Vgﬁl\;]ilg That variably controls a level of the extracted irregular
fluctuation so as to adjust a degree of the desired fluctuation of the pitch of the

chorus sound.

Brief Description of the Drawings

FIG. 1 is a block diagram illustrating a constitution of a chorus apparatus
practiced as a first embodiment of the present invention; |

FIG. 2 is a block diagram illustrating a constitution of a chorus apparatus
practiced as a second embodiment of the present invention;

FIG. 3 is a block diagram illustrating a third embodiment of the inventive
chorus apparatus; and

FIG. 4 is a block diagram illustrating a fourth embodiment of the inventive

chorus apparatus.

- Detailed Description of the Invention
This invention will be described in further detail by way of embodiments
for easier understanding of the present invention. While these embodiments of
the present invention will be described using specific terms, such description is
for illustrative purboses only, and it is to be understood that changes and
variations may be made without departing from the spirit or scope of the

appended claims.



hi gh: frequency and a fal se fluctuation conponent having a | ow frequency
caused by the regular pitch variation relative to the reference pitch so as
t‘'o extract only the true fluctuation conponent. Preferably, the controlling
device further conprises a volunme that varniably controls a | evel of the
extracted irregular fluctuation so as to ddjust a degree of the desired
fluctuation of the pitch of the chorus sound. Bri ef
Description of the Draw ngs FIG 1 is a block diagramillustrating a
constitution of a chorus apparatus practiced as a first enbodi ment of the
present inventi @IG. 1 is a block didgramdllusiratingiaagpmstitution frackaragke apparatus
constitution of a chorus apparatus practiced as a second enbodi ment of the
present i nwsiiig achorus appdiatis practiced s adirstiemposdiment of thexpresgntinventibn.

enbodi ment of the inventive chorus apparatus; and FIG 4 is a block
di agr am i | Miret karaoke appasatus hasrsbchbmscreating cepabitign: n&FlEhd:, assequeacer is.
Detail ed Description of the Invention This invention will be

descri bed iopefates hmrdetetoritrologf ac/PYf 2efarostiquentiallyorcading anusicdinfermationg
of the present invention. Wile these enbodi nents of the present inventjon
wi |l be defrombed storage smpediume net rshownch dbisrmusioninformgtion contains
illustrative purposes only, and it is to be understood that changes gnd
vari at i ons pesfornanesdsformation faegentroling sensrationsy 2 karagkesacegampaniment
appended Clsglulr{ﬁ' for karaoke performance, mﬁn melody information representing a
reference pitch of a main melody to.'be sung by a singer, and harmony pitch
information for designating a pitch of each chorus sound of one or two
background choruses.
The CPU 2 operates based on the music information read by the sequencer
1 to perform control for chorus effect creation and control for karaoke
performance. To be more specific, the CPU 2 operates based on the harmony
pitch information included in the music information for designating a pitch of a
chorus sound to one of pitch converters 6, through 6,. If the music information of
a given piece of music includes a plurality of background choruses, the harmony
pitch information is supplied to the CPU 2 for simultaneously designating two or
more chorus sounds . In thiS case, the CPU 2 outputs a plurality of harmony pitch
information for designating different pitches of the chorus sounds. In addition,
based on the performance information included in the music information, the
CPU 2 sends a command to a tone generator 3 to make the same genérate an
accompaniment sound. If a command for outputting a so-called guide melody is
issued by the user, the CPU 2 sends a command based on the main melody
information to the tone generator 3 to make the same generate a guide melody

sound. The tone generator 3 is provided to generate the accompaniment sound of

karaoke performance. Specifically, the tone generator 3 forms a music signal of



-4- FIG 1 is a block diagramillustrating a constitution of a

kar aoke apparatus using a chorus apparatus practiced as a first enbodi nent
of the present invention. The karaoke apparatus has a chorus creating
capability. In FIG 1, a sequencer 1 operates under control of a CPU 2 for
sequentially reading nmusic information from a storage nedium not shown.
This nusic information contains performance information for controlling
generation of a karaoke acconpani ment sound for karaoke perfornmance, nain
mel ody information representing a reference pitch of a main nelody to be
sung by a she@aecompadimentrsoyndiaccordingdorthel comimanddssuerh byi thg GPRI 2¢ hndf
each chorus sound of one or two background choruses. The CPU 2
oper at es bautputsrthe formedimusicfsignal. i on read by the sequencer 1 to perform
control for chorus effect creation and control for karaoke performance. To
be nore specifi @ microphone dyeceives daoedl soundeutteradoby pisinger alangrtheon
included in the nusic information for designating a pitch of a chorus sound
to one of pccompaniment of kasjokerperformange, @hdroutpuisan aralegsignalequinalantn
of a given piece of nusic includes a plurality of background choruses, the
har mony pi telthe utiered.vosal seurdipAn &M convertar samples thisanaleg signal by a
designating two or nore chorus sounds. In this case, the CPU 2 gutputs

plurality predeterminedfrequenay.oquantizes the resitantsamplgd signal; and ogtpeisdhe o

t he chorus sounds. I n addition, based, on_ the perfornmance i nformatio

i ncl uded i mesultantime-sequential idigital signab(herealicrs refesradim@sta vgcabseund

generator 3_to ke the same generate an acconpani nent sound. |f a command -
v aEee

for out put Signpl)representing ajiocad spEn
The pitch converters 6; through 6, form time-sequential digital signals

(hereafter, referred to as a chorus sound signal) of chorus sounds that constitute a
consonance or chord together with the vocal sound. Receiving the above-
mentioned harmony pitch information, these pitch converters 6; through 6,
convert the vocal sound signal supplied from the A/D converter 5 into chorus
sound signals having pitches designated by the harmony pitch information, and
output the resultant chorus sound signals. The pitch conversion for obtaining the
chorus sound signal is performed by a method in which an elementary tone
waveform for one period is extracted from the vocal sound signal, and the
extracted elementary tone waveform is stored in a memory. The elementary tone
waveform is read out repeatedly at a frequency corresponding to the harmony
pitch information, by way of example. According to this method, the pitch
conversion may be made without changing a formant of the vocal sound so that
the chorus sound is substantially the same in voice quality as the original vocal
sound, and is different from the vocal sound only in pitch. This pitch conversion
technology is disclosed in Japanese Non-examined Patent Publication No. Sho
62-65098, for example.

A mixer 7 mixes altogether the chorus sound signals outputted from the

pitch converters 6, through 6, the vocal sound signal outputted from the A/D



i ssued by the user, the CPU 2 sends a command based on the nain nel ody
information to the tone generator 3 to nake the sanme generate a guide

mel ody sound. The tone generator 3 is provided to generate the
acconpani ment sound of karaoke perfornancg. Specifically, the tone
generator 3 forns a nusic signal of i

-5- t he acconpani nent sound according to the command i ssued by the CPU
2, and outputs the forned mnusic signal. A m crophone 4 receives a
vocal sound uttered by a singer along the acconpani nent of karaoke

per f or manceonwerters; and theaceomipagimenthsignaloutputted framtthe tone geadrator 3,
sound. An A/D converter 5 sanples this analog signal by a predeterm ned

f requency, andautpatssthehresuttant mined sigpale dAsDgAatonwerteradiconvertsithis mixed

resul tant ti rre-s.equential digital signal (hereafter, referred to as a vocal
sound si gngignal éptoeae analog signak aThiscanalogeignalrimsupplied torelqudspeaker 9 to

converters o6[err] through 6[err] formtine-sequential digital signals
(her eaf t er berseiaded drom the samhor us sound signal) of chorus sounds that
constitute a consonance or chord together with the vocal, sound. Receivjn

the above- nent Inacbnventional karaoke apparats, 8rcharns seupdisignalhavpnge pitc

6[err] through 6[err] convert the vocal sgund, signal, supplied fr t he D
g g 9 a;‘) é{‘

ﬁ onverter Strictly dasignatedobyidthei harmongapitel informationels gencrafedy bynpit
arnony pitch informati on, and output the r | tant ch d, si i
The pitch converterssnOmthe g{:hqrnha{gﬁtq&ag karao guapparr]atug é)crc%%disnogutno the ?gslesnt

invention detects a pitch ﬂuctuation' of a vocal sound signal, and | generates a
chorus sound signal having a pitch fluctuation similar to the above-mentioned
pitch fluctuation by the pitch converters 6, threugh 6,. In the first embodiment, a
pitch detector 11 is provided to detect the pitch of a vocal sound signal outputted
from the A/D converter 5, thereby enabling the above-mentioned chorus sound
signal generation control.

Since a vocal sound signal is obtained when a singer utters words of a song
along the accompaniment of the karaoke music, the pitch of the vocal sound
signal essentially goes up and down. Therefore, the time variation of the vocal
sound signal obtained by the pitch detector 11 includes not only the irregular and
natural pitch fluctuation to be used by the first embodiment to modify the chorus
sound, but also regular pitch variation along a melody line of the song. In order to
obtain the net pitch fluctuation of the vocal sound signal, it is necessary to
remove this regular pitch variation from the total variation of the pitch of the
vocal sound signal. To realize this, it is necessary to separately obtain reference
pitch information representing the essential pitch up/down moveinent or
information about the regular pitch variation correlated to the melody line.

The music information sequentially read by the sequencer 1 includes main
melody information. The main melody information includes reference pitch data

~ VP corresponding to a regular pitch of a vocal sound to be uttered by a singer.



chorus sound signal is performed by a nethod in which an el enentary tone
waveform for one period is extracted fromthe vocal sound signal, and the
extracted el enmentary tone waveformis stored in a nenory. The el enentary
tone waveformis read out repeatedly at a~frequency corresponding to the
harmony pitch information, by way of exanple. According to this nethod, the
pitch conversion may be nmade w t hout changing a formant of the vocal sound
so that the chorus sound is substantially the sane in voice quality as the
original vocal sound, and is different fromthe-vocal sound only in pitch.
Thi s pi t ch Whendheisingersings|thgymain nietody)saefualnpitelp shats &P iafrthexxodab sound
Pat ent Publication No. Sho 62-65098, for exanple. A m xer 7 m xes

al t oget her sigmalcisequentially doutpptteds fsompitheed/Dr cranviestesi Scishould erapresent
6[err] through GEerr], t he vocal ,sound signal outputted fromthe A/D

- 6- congeneeally, thensame: wariatiganasdhe  selgremce (piteh tdatar \h thee giead
generator 3, and outputs the resuyltant m xed signal, A D/A converter 8
converts tisequentiallysi gherefore,othis rafesence ﬂ@hagataTViPs mayabeyr asthe
supplied to a | oudspeaker_9 to, be sounded from the sari'e. . Ln.a .
convent i onaeferenee ipitchy prfosmationarepresentative of thegregularpiteh variation in the
strictly designated_by t;le harnony pitch information is generated by pitch
convert er s.vooal spundskgnalpand, the karaoke apparatus according to the

present Consequently, in the first embodiment, the CPU 2 computes the ratio of the

actual pitch data IP with the reference pitch data VP to define IP/VP. Using this
ratio IP/VP as a signal reflecting the irregular, natural and unintentional pitch
fluctuation of the vocal sound signal, this embodiment performs the pitch control
of the chorus sound signal. If the actual pitch exactly coincides with the
reference pitch, the ratio IP/VP is equal to value 1. However, in reality, the actual
pitch contains the irregular fluctuation so that the ratio [IP/VP varies.slightly more
or less than the value 1 time-dependently during the course of karaoke play.

To be more specific, if pieces of harmony pitch information SOP; through
SOPn for designating pitches of n chorus sounds are supplied from the sequencer
1, the CPU 2 adds the above-mentioned ratio IP/VP to each of these pieces of the
harmony pitch information. Then, the CPU 2 supplies the addition results to the
pitch converters 6, through 6, as the modified harmony pitch information OPI'I‘1
through OPIT,. o

Each of the pitch converters 6, through 6, extracts an elementary tone
waveform from the vocal sound signal supplied from the A/D converter 5; and
stores the extracted waveform in a memory. This elementary tone waveform is
repeatedly read at a pitch period corresponding to each of the harmony pitch
information OPIT; thrbugh OPIT, so as to create a chorus sound signal. Bach
piece of the modified harmony pitch information OPIT; through OPIT, includes

the above-mentioned ratio IP/VP. Accordingly, each chorus sound signal



I nvention detects a pitch fluctuation of a vocal sound signal, and

generates a chorus sound signal having a pitch fluctuation simlar to the

above-nmentioned pitch fluctuation by the pitch converters 6[err] through

6[err]. In the first enbodinment, a pitch getector 11 is provided to detect

the pitch of a vocal sound signal outputted fromthe A/ D converter 5,

t hereby enabling the above-nentioned chorus sound signal generation

control . Since a vocal sound signal is obtained when a singer utters

words of a song along the acconpani nent of the karaoke nusic, the pitch of

the vocal smtputteddnain eacke ofithe! pitgo eonvprtersi6dshroughn 6y ds cpr@yid«gwiﬂman

variation of the vocal sound signal obtained by the pitch detector 11

![ Ecl ;Jgjes naﬁ)egglal pitehi flugtpation siailast tor &hatppi(dhefwéalu&wm signak ulhus,by
e first enbodiment to nodify the chorus sound, but also, regul; itch

vari ation aceordiagitel theyfirst reénmdmts&m.chom%wmff 8 r@Etl%P%OY dﬁ\‘!%&lpﬁhech

fluctuation of the vocal sound signal, it is necessary tq, renoye Lhis

regul ar pi tnaturadrpiteh Sluctuation f ther vocalsqund signgf. glr%ﬁ dimen samy

sound signal. To realize_this, jt i

Lt is necessafy.t t el bt ain
ref erence ;ng:saﬁerﬁ satwrally sopading 6 Qmﬁgsqlff@ @%fﬁe(g'i{%‘le actuallyuttered
novenent or, i nfornatjon about ,the reqgular pitch,yar,j ati lated to th
rel ody | i ndy a human bemgnihereby providieAn setrrahls Shopslectoy the
sequencer 1 inc S. (i | Qdy i nf tion. The .mai. i nf '
i ncl udes referer@%’gpz !scﬁgbgﬁ‘i‘ag&rwﬁE@ g c?]gs{% @31%%&4 O{Rrrpaatffh s

vocal sound to.,be,uttered b ' . . . .
-7- practiced as a second “embodiment of the present invention. In the first

embodiment, the chorus sound signal is derived from the vocal sound signal by
the pitch converters 6; through 6,. In the-karaoke apparatus of the second
embodiment, voice synthesizers 10, through 10, are provided instead of the pitch
converters 6, through 6,. These voice synthesizers 10, through 10, synthesize a
chorus sound having a pitch corresponding to the harmony pitch information
supplied from the CPU 2. The chorus sound signal is synthesized not by
performing pitch conversion on a vocal sound signal, but by voice synthesis. Ina
manner similar to that of the above-mentioned first embodiment, pieces of the
modified harmony pitch information OPIT; through OPIT, having irregular
fluctuation are generated by the CPU 2. Based on these pieces of the harmony
pitch information, the voice synthesizers 10, through 10, synthesize chorus
sound signals having a natural pitch fluctuation.

FIG. 3 shows a third embodiment of the chorus apparatus. As shown, the
inventive chorus apparatus is constructed for creating a chorus sound to
accompany a vocal sound which is sung by a singer. In the chorus apparatus, a

- providing device in the form of the sequencer 1 provides music information
including reference pitch information which indicates a regular variation of an
actual pitch of the vocal sound and harmony pitch information which determines

a harmony pitch of the chorus sound. A detecting device in the form of the



When. t he singer sings the main nelody, actual pitch data IP of the vocal
sound signal sequentially outputted fromthe A/D converter 5 should
rrepresent generally the sane variation as the reference pitch data VP to be
read sequentially. Therefore, this referegce pitch data VP may be regarded
as the reference pitch information repre§ghtative of the regular pitch
variation in the vocal sound signal. Consequently, in the first
enbodi ment, the CPU 2 conputes the ratio of the actual pitch data IP with
the reference pitch data VP to define IP/VP. Using this ratio IP/ VP as a
si gnal ref detectog 1l hdetectsethe actuabapitchaiof the votaltsound eantaininghthe regular
fluctuation of the vocal sound signal, this enbodi ment perfornms the pitch
control of vatiationoand anoiregulan fhictuation wehich: auerlaps the segular wartation. e
with the reference pitch, the ratio IP/VP is equal to value 1. However, in
reality, tbentolling devieshim the foms of tbeiCPYg extracts theutiregitas Hluctuatiomef
ratio IP/VP varies slightly nore or less than the value 1 tinme-dependently
duri ng t hethmuactuabfpiteh afilom pthe, . vocal sound hacearding pte i thec reference cpifchy

harmony pitch information SCP[err] through SOPn .fgr designatjng pitches of
n chorus sinformasion,sanshimedifiasothe harmenypiteh lmfomn@l@gtﬁozlragﬂg @ﬁéeto a

" or mmt | oesirad fuctiatiop GorresppBiing te s saaplas uauatios Sxtackel flars the
GBI Lt ] wmeal gl Bhashiog oSV 57 Tor O BRIPRONoBht s Fpheh”
through 6[err] extracts an el ementaty tone wavef.orm from the yocal sound -
i gnal apsraies ACCREIAg o BBoied Ragm nafidn,fot
e A A Mt
eriod cor [
ES&???ZdOE' oG deries i i EoviR il ReanitedT7 POHS shb Vol %Féﬁ&fﬂhe@a% %&é‘l?ﬁ

: _ [ \ r [ Tnclu e
above- menti8ned with' Sadif other. A‘i’(fgfe%w, Yhe A0S Hevits Wi the pitch

converter that converts the actual pitch of the vocal sound according to the

harmony pitch information to create the chorus sound. Alternatively, the
generating device may comprise a voice synthesizer that synthesizes the chorus
sound according to the harmony information independently from the vocal
sound. Preferably, the controlling device comprises an extractor 22 that
calculates a ratio of the actual pitch IP relative to the reference pitch VP so as to
extract the irregular fluctuation in terms of the calculated ratio IP/VP, and a
modifier 21 that adds the calculated ratio to the harmony pitch information so as
to modify the harmony pitch information.

Further, the third embodiment of the inventive chorus apparatus shown in
FIG. 3 contains a disk drive 15 for receiving a machine readable media 16 such as
a floppy disk or a CD-ROM disk. The machine readable media 16 contains
instructions in the form of programs executed by the CPU 2 for causing a chorus
machine implemented in the karaoke apparatus to perform operation of creating a
chorus sound to accompany a vocal sound which is sung by a singer. The

operation comprises the steps of providing music information including reference



-8- . outputted fromeach of the pitch converters 6[err] through 6[err] is
provided with an irregular pitch fluctuation simlar to that of the vocal
sound signal. Thus, according to the first enbodi nent, the chorus sound
signal is provided with the natural pitqﬁ fluctuation of the vocal sound
signal. The first enbodi nent can generaté a naturally soundi ng chorus sound
simlar to the sound actually uttered by a human bei ng, thereby providing
an agreeabl e chorus effect. . FIG 2 is a block diagramillustrating a
constitution of a karaoke éﬁggfapus practiced as a second enbodi pent of the
present i npitchiinformatiomevhichsindicatesiareegular varietionuef ep actual pitch of the
derived fromthe vocal sound signal by the pitch converters 6[err] Lhrough
6[err] . |vocalsoundrandkharmeay pitch informatienwihich datesminesa haymony pitch o
synt hesi zers 10[err] through 10[err] are provided instead of the pjtch
conver t er sthe] chefus: spund;ndeteeting . theractual, piteh (ﬁyﬁlchiégﬁ:%_leﬂ%“ centaining he)h.

| O[err] synthesize a chorus_sound having_a pitch coyrespondjng to the
har mony pi regulanfvaniation nard pan; dzegylam ﬂH@P‘@ﬁ@nZ .WfT’ﬁil fodg 053 i}’fp%s Jﬁﬁ dresyas)

but by vor vanaGABhextabiing the esvaBlarcAEAURonOF P Sekial iRAtch, OB 4a5 OSAL
first enbodi t, pi f th di fied, i t 1.nf ti .

oPI Tl err] eonBA gholaing io fhe Felprefipn pikGyiARRFDE, MAdGHPEDESARERYLRitY
the CPU 2., d on th ' f th itch inf ' . 1

voi co syni HioTRBHO oy EApart theisih destied JuyAtiaB ST pRURHEE L fkirtsiiar o

having a nﬁh‘é{@a{ti&ﬁ t S dd ¥R Othe vocal sound, generating the chorus sound

containing the desired fluctuation over the harmony pitch according to the
modified harmony pitch information, and mixing the vocal sound and the chorus
sound with each other. The step of extracting comprises calculating a ratio of the
actual pitch relative to the reference pitch so as to extract the irregular fluctuation
in terms of the calculated ratio, and the step of modifying comprisés adding the
calculated ratio to the harmony pitch information so as to modify the harmony
pitch information. |
The present invention is not limited to the above-mentioned three
embodiments. Variations may be made without deparﬁng from the spirit or scope
- of the appended claims. For example, the following fourth embodiment is
available as shown in FIG. 4.
(1) If the singing gets out of tune from a main melody, the actual pitch data
IP of the vocal sound signal considerably deviates from the reference pitch data
VP. If this happens, an excess fluctuation is given to the pitch of the chorus
sound signal. To overcome this problem, limiter processing is performed on the
time-sequential ratio IP/VP of the actual pitch data IP of the vocal sound signal
to the reference pitch data VP. For example, the cent value of the ratio IP/VP is
limited to a range of +50 cents. Further, filter processing is performed on the

resultant time-sequential value of the ratio IP/VP through a low-pass filter having



FIG -3 shows a third enbodi nent of the chorus apparatus. As shown, the

I nventive chorus apparatus is constructed for creating a chorus sound to
atconpany a vocal sound which is sung by a singer. In the chorus apparatus,
a providing device in the formof the segg?pcer 1 provides nusic

i nformation including reference pitch infOrmati on which indicates a regul ar
variation of an actual pitch of the vocal sound and harnony pitch

i nformati on which determ nes a harnony pitch of the chorus sound. A
detecting device in the formof the . .

-9- det @cewtoff frempransysof mbout vt Hz. pithen, dhet fillexes timessequentialt wluenis
the regular variation and an irregular fluctuation which overlaps the

regul ar varddedde. the harmony piteh intormation SOB; thyowgh SORa thatudesignatescthe
the irregular fluctuation of the actual pitch fromthe vocal, sound .
accor di ng tpitahes etrchamsesonnds: | dher addition reseltsrarer seppkied t@athenyoice
pitch information to inpart thereto a desijed fluctuation corresponding to

t he i rr eguisypthesizars 0idhreugh ddas theomoditied hasmony pidch Anfrmation 1
device in the fqr t pitch converters 6[err] through 6[err] oper.ates
accor di ng ttﬁrqu@l 5@2@ Zﬁngaspmprwqr@ﬁ apfxsestfiucuation graxéﬁlﬂl%& gpphed to

chorus sound containing.the desired fluctuation over the harnony pitch. A
ni xi ng devit %nlwilt@he&hﬁr&}ﬁ sppBd §igRalS7 i xes the vocal sound and t he
chorus sound wit

C ther. Rrefera , L he generati.ng devi ce conprise
the pitch conver(alﬁan? 9@&@%?@“%%%%1%" sfeagioped, ﬂ@l&fcﬁm@é% an
according tfﬁtérh1(?:roc:essing, the amplitude of the ratio IP/VP may be compressed by a

COMPIESSOr.

(3) When .a person not so good at singing sings, the interval of his or her
song often fluctuates. This fluctuation in the interval disadvantageously causes
fluctuation in the interval of the chorus sound sigpal in the above-mentioned
embodiment. To overcome this problem, low-frequency eliminatidn processing
is performed on the time-sequential ratio IP/VP of the actual pitch data IP of the
vocal sound signal to the reference pitch data VP, thereby eliminating a noise
component equivalent to the interval fluctuation. Then, the time variation
component remaining in the time-sequential ratio is regarded as the natural pitch
fluctuation of the vocal sound. This fluctuation is added to the initial harmony
pitch information SOP, through SOP, for designating the chorus sound pitches.
The addition results are supplied to the voice synthesizers 10, through 10, as the
modified output pitch information OPIT; through OPIT,.

(4) The user can adjust how much the pitch fluctuation of the vocal sound
signal is to be reflected onto the chorus sound signal. Namely, a volume control
for adjusting the pitch fluctuation is arranged in the karaoke apparatus. The
above-mentioned IP/VP is multiplied by a coefficient corresponding to the

operational amount of this volume control. The multiplication result is added to



harmony pitch information to create the chorus sound. Alternatively, the
generating device nmay conprise a voice synthesizer that synthesizes the
chorus sound according to the harnony information independently fromthe
vocal sound. Preferably, the controllingxlevice conprises an extractor 22
that calculates a ratio of the actual pitch IP relative to the reference
pitch VP so as to extract the irregular fluctuation in terns of the
calculated ratio IP/VP, and a nodifier 21 that adds the calculated ratio to
the harnony pitch information so as to nodify the harnony pitch

i nf or mat | on:]odlfy the Foutpiie pitchhinformation fOBIT ndhrough QPelﬁmv'Eh@if@éU]émfrﬂliS
apparatus shown in FIG 3 contains a disk drive 15 for, recejving a nachine
reagabl e madditias isused ﬁsrtzherpitqipgonﬁrgkomh@cmmgnﬂae machi ne
readabl e nedia 16 contains instruyctions in the fgrmof programs executed b
the CPU 2 for cdAsidescribed aboyemin Hheelqurth mfﬁmm{ erh)éhqgéﬁﬁé‘lk% appaEatus u)s/

to performoperation of creating, h d I d
whi o 1 5. Sshowyin b bdhe contraliiag devise comppredef tikCELES fudnepsompaisey
musi ¢ information includjing reference . . '

10- - pi E\dntmtﬂ ?2r3nﬂ”laﬁ bim dﬂﬁmcalﬁafa&a@ aatig whep th: actyal RiteB,falls ont of g
pitch of the voca oun ' | tch Jjnf ' ich. d ]

Rar oy i FelRHSR lorhedetsiagce puod, sas o eyold ik exgeeig Liefiaiian of fid ich
SoUNd CONt o s (oA rofBlal b Bk B Fortlel SoHBASR HE1AR

24 that filters the extracted irregular fluctuation containing a frue fluctuation

component having a high frequency and a false fluctuation component having a
low frequency caused by the regular pitch variation relative to the reference pitch
so as to extract only the true fluctuation component. Preferably, the controlling
device further comprises a volume 25 that variably controls a level of the
extracted irregular fluctuation so as to adjust a degree of the desired fluctuation of
the pitch of the chorus sound.

The inventive karaoke apparatus of the fourth embodiment is constructed
for creating an accompaniment sound and a chorus sound to accomparny a vocal
sound which is sung by a singer. The karaoke apparatus comprises means
composed of the sequencer 1 for providing music information used to create the
accompaniment sound, the music information containing reference pitch
information which indicates a regular variation of an actual pitch of the vocal
sound and harmony pitch information which determines a harmony pitch of the
chorus sound, means composed of the tone generator 3 for sequentially
generating the accompaniment sound according to the provided music
information, means composed of the microphone 4 for collecting the vocal sound
which is vocalized by the singer along the accompaniment sound, means
composed of the detector 11 for detecting the actual pitch of the vocal sound

containing the regular variation and an irregular fluctuation which overlaps the



variation, extracting the irregular fluctuation of the actual pitch from
the vocal sound according to the reference pitch information, nodifying the
harmony pitch information to inpart thereto a desired fluctuation
corresponding to the irregular fluct uati_ﬁg_extract ed fromthe vocal sound,
generating the chorus sound containing t desired fluctuation over the

har nony pitch according to the nodified harnony pitch information, and

m xi ng the vocal sound and the chorus sound with each other. The step of
extracting conprises calculating a ratio of the actual pitch relative to

t he ref er eregulat vatiationameans eomposediofdhe exéupetorn 22 forexizacting the irsegulanf
the calculated ratio, and the step of nodifying conprises, adding the
cal cul at edflustuationm of tbe raptwalnpitgh from,; thsovmlimndoa%@rdmmnﬁ? refarence

harnony pitch informatjon. The present_invenfi.on j ot limted to
t he above- pitchi infosmations mesosi eemposed/01 4h¢om<fﬁﬁ9rbﬁ n&ﬂemwdlﬁmg the
departing fromthe spirit or scope of the aPpegl%gd alfi‘i'ms. JFor exanple, the
fol | owi ng hatmony @itadvinformationdedmpast theysto a sigsired fhyetuation corresponding
the singing gets out of _ tune froma main nelody, the actual pitch data,l
of the voc&). %mmggglag rﬁllcméﬁé‘ncfé%ﬂﬁt?é réil@méﬁsquqag SPUR4, ma&se%fgpeﬁfé F?E
data VP. If this happeps,. an cess fluctuation, s given,.to th i tch.of
the chor usthiypice;symthesizersy él ctgﬁ%uglhi]tsdjnppﬂﬁpélrﬂe I%Fﬁ?{cgpgpf%gbgs E?Jﬁgd
performed on the tipe:sequential ratio |P/VP of the actual pitch P, of
t he vocal g@ﬂﬁ@“&’i pHsh injormatiog: £o% generayng, t-ﬁﬁws I§8Pn§x Sﬁﬂpg&ﬁi&éﬁe
cent val ue of, t ratiQ IP/VP s, limted. a range_ of {S. '
Further, f ﬂPﬁ’éﬁf"Hgl‘HiggﬁgPﬂéw@ dﬂ% bagnoay R)lh:ch’ ﬁé“f@gapf* &Rﬁééﬁ%ﬁﬁﬁeﬁ’r‘%‘%ﬁ 7
value of t or Irn%{in?g {hFé/ \\'/gca{lhsro%lﬁgf]toathleoc\ﬁ has Rohd BRd tﬁgve{c@gmpaniment sound.
As mentioned above and according to the invention, a chorus sound having
a pitch fluctuation similar to that of a vocal sound inputted from a microphone is

generated, thereby realizing a naturally sounding chorus similar to that actually

performed by a human being.



a cutoff frequency of about 4 Hz. Then, the filtered time-sequential value
Is added to the harnmony pitch information SOP[err] through SOP[err] that
designates the pitches of chorus sounds. The addition results are supplied
to the voice synthesizers 10[err] througF410[err] as the nodified harnony
pitch information OPIT[err] through OPIT[err]. This setup prevents an

excess fluctuation frombeing applied to the pitch of the eherus—sound

si gnal s. (2) Instead of perform ng the above-nenti Wil
processing and filter processing, the anplitude of L\m “\Bm\lﬂmmmy be
conpr essedWhatds claimessisor . (3) Wen a persohit ak singing

sings, the interval of his or her song often fluctuates. This fluctuation
in the interval disadvantageously causes fluctuation in the interval of the
chorus sound signal in the above-nentioned epbodi nent, To overcone this
probl em |bw frAqoboms appaatus ifen cieating & ghorus sewnd te-accompany a vocal
time-sequential ratio |P/VP of the actugl pitch d%ta | P of .the vocal sound
si gnal to $ound whick assung by @é‘lg&r,\ﬁ’,e Ghorpg gpparatys GAMPIFIEH o) se

28%%2%2? ?2%?2!&@5& 'Egth Syichoa l”t rﬁ&‘a'ge%ici‘he%f r‘ﬁ%ﬁq"ﬂﬂﬁo@%@"ggﬁ il ferdic
Phit tral E%ﬁ%ﬁ;ﬁ&&@%%ﬁﬁ& uﬁﬁg%e@[aerégsulfﬁ%%h‘é ol o, FHLEf el IFths g
Synt hosi 7cYeCAGTMAG adhhermapiny pyeh infarznioh ihifh AR BfinbEH Hafwbly piftir e

informatiopn ORIl T[err] through OPIT[err]. (4) The user can adjust how’,
much the p&lec#‘ le”!ﬁ‘gfji’on of the vocal sound signal is to be reflected

ot tch 11 uct uat  BnarGetbe Mvied R} MosleCHE R0, pRlch’ OF A Wical laduid
| PIVP TS ML b aRhing Y répuifPAtifiti6N arfdah SRR TudtiatiB which overlaps the

regular variation ;

-

a controlling device that éxtracts the irregular fluctuation of the actual
pitch from the vocal sound according to the reference pitch information and that
modifies the harmony pitch information to impart thereto a desired fluctuation
corresponding to the irregular fluctuation extracted from the vocal sound ;

a generating device that operates according to the modified harmony pitch
information for generating the chorus sound containing the desired fluctuation
over the harmony pitch; and

a mixing device that mixes the vocal sound and the chorus sound with each

other.

2 A chorus apparatus according to claim 1, wherein the generating device
comprises a converter that converts the actual pitch of the vocal sound according

to the harmony pitch information to create the chorus sound.



oper.ational anount of this volunme control. The nul t+phrcation result 1s

gﬂ?ggt t Bi tch information OPI T[err] through OPIT[err] ‘“ﬂm\l}“lm“!mnrﬁl S As
#nat. *

addition is used for the pitch control of1 he chorus soundLsi

descri bed above, in the fourth enbodi ment—of the chorus apparatus shown in
FIG 4, the controlling device conposed of the CPU 2 further conprises a
limter 23 that limts the calculated ratio when the actual pitch falls out
of tune relative to the reference pitch so as to avoid an excessiyve .
fluctuati o of #ehprus apparatis accordinggoucldimrtewherginythe: generatingodevieg
device further conprises a filter 24 that filters the extracted irregul ar
f I uct uat i ocopprisesnansynthesizer fthat ssyathesizeso the rcharus ssoungl aceordingr gqttbﬂcy
and a false fluctuation conponent having a | ow frequency caused by the
regul ar pi hahmoayiinformatien andependentlycfront the-vioeal s .S0 as to extract
only the true fluctuation conponent. Preferably, the controlling device
further conprises a volune 25 that variably controls a | evel of the
extracted irregular fluctuation so as to adjust, a degree_of theqlgieSi r.ed,
fluctuati od of ehpres apparates aceeidingdoclaim 1, whengin thgcontrolling device
apparatus of the fourth enbodinent is constrycted for creatjng an,
acconpani meomprisesdan exteactoiothat calenlatasca Fatigpfathe ﬁcWGEﬂltcglo{fﬂﬂu%ite hes

sung by a singer. The karaoke apparatuys conprj ses ans ,conpo of, t he
Sequencer TeRenes pUChiSAS s FIGHBS hereBRIT JLUATuAHOR 1 46any OF the Salculited

ratio, and a modifier that adds the calculated ratio to the harmony pitch

information so as to modify the harmony pitch information.

5 A chorus apparatus according to claim 4, wherein the controlling device
further comprises a limiter that limits the calculated ratio when the actual pitch
falls out of tune relative to the reference pitch so as to avoid an excessive

fluctuation of the pitch of the chorus sound.

6 A chorus apparatus according to claim 1, wherein the controlling device
further comprises a filter that filters the extracted irregular fluctuation containing
a true fluctuation component having a high frequency and a false fluctuation
component having a low frequency caused by.the regular pitch variation relative

to the reference pitch so as to extract only the true ﬂqctuation component.

7 A chorus apparatus according to claim 1, wherein the controlling device
further comprises a volume that variably controls a level of the extracted irregular
fluctuation so as to adjust a degree of the desired fluctuation of the pitch of the

chorus sound.



acconapani ment sound, the nusic information containing reference pi

I nformati on which indicates a regular variation of an actual pitch of the
vocal sound and harnony pitch information which deter mm‘“m““‘wm‘“ltch
of the chorus sound, neans conposed of thf6;one generl‘ i
sequentially generating the acconpani ment  Sound accordi*ngt o“t h® provi-ded
musi ¢ i nformati on, nmeans conposed of the m crophone 4 for collecting the
vocal sound which is vocalized by the singer along the acconpani nent sound,
means conposed of the detector 11 for detecting the actual pitch of the
vocal sound contAikaragke appatafus for caeating en ageompanimenswoand and tauchoms
whi ch overl aps the L. . - 13-

regul ar varso#ndof) agsampanygoveclosound whichais sungoby » singersdhenkaraoke
irregular fluctuation of, fhe actual pitch fromthe vocal sound according to
t he ref er ePPARRUSICOMPHBIME i on, neans conposed of the nodifier 21 for

nodi fyi ng the harnony_pitch . information to ijnmpart thereto desired |,
fluctuation cor 18§ tqrr@rqvadmgemusweg&panatlpu&ssétmeat& thecaccompanimens

A SIS A A TR AR PR
Par mony pr iBALCALeRR FegLA ALY ObAN Hefial REED BT e YHal APUARCAIE bAmOBYn
and accor dmiih BpHoaRRpoRfidr SERERRTE hadBHaY nifeh,ef thectibris sBRRY; 7"
means for sequentially generating the accompaniment sound according to
the provided music information; _
means for collecting the vocal sound-which is vocalized by the singer
along the accompaniment sound;
means for detecting the actual pitch of the vocal sound containing the
regular variation and an irregular fluctuation which overlaps' the regular
variation;
means for extracting the irregular fluctuation of the actual pitch from the
vocal sound according to the reference pitch information;
means for modifying the harmony pitch information to impart thereto a
desired fluctuation corresponding to the irregular fluctuation extrécted from the
vocal sound ; -
means operative according to the modified harmony pitch information for
generating the chorus sound containing the desired fluctuation over the harmony
pitch; and _ |
means for mixing the vocal sound to the chorus sound and the

accompaniment sound.

9 A method of creating a chorus sound to accompany a vocal sound which is

sung by a singer, the method comprising the steps of:



a pitch fluctuation simlar to that of a vocal sound inputted froma
m crophone is generated, thereby realizing a natural 'y Soundi ng chorus

simlar to that actually perforned by a human being. H““IH“IM“HI'

- 14- VWhat is clained is: 1 A chor appar.at us lN“"Lor us
sound to acconpany a vocal sound which isﬁgung by a singert, the®chbdrus
apparat us conpri si ng: a providing device that provides nusic

i nformation including reference pitch information which indicates a regul ar
variation of an actual pitch of the vocal sound and harnony pitch

i nformati on whi phoviding music informationy including referenachpitchs lltﬁmna,tion which
detecting device that detects the actual pitch of the vocal sound

cont ai ni ngindieatesa regulanvasiation ofanactual pigch of the vocahsoundand-harmony
overlaps the regular variation; . acontrolling device that extracts
the i rr egupitchfinfiermation whichdesermines|a hamaony pyehiafdhe cherus souad;
according to the reference pitch informatjion and that nodifjes the harnpn
pi tch i nfornat i detecsingnthe t actnal quitchy ofe $he sepcal jsqund iQ%lt%’@gF&s de aﬂ'g

the irregular, fluctuatign exi racted fromth voci;ll s%und; < e
variation and an irregular fluctuation which overlaps the regular variation;

extracting the irregular fluctuation of the actual pitch from the vocal sound
according to the reference pitch information;

modifying the harmony pitch.' information to impart thereto a desired
fluctuation corresponding to the irregular fluctuation extracted from the vocal
sound;

generating the chorus sound containing the desired fluctuation over the
harmony pitch according to the modified harmony pitch information; and

mixing the vocal sound and the chorus sound with each othef.

10 A method according to claim 9, wherein the step of extracting comprises
calculating a ratio of the actual pitch relative to the reference pitch so as to extract
the irregular fluctuation in terms of the calculated ratio, and the step of modifying
comprises adding the calculated ratio to the harmony pitch information so as to

modify the harmony pitch information.

11 A method according to claim 10, wherein the step of extracting further
comprises limiting the calculated ratio when the actual pitch falls out of tune
relative to the reference pitch so as to avoid an excessive fluctuation of the pitch

of the chorus sound.

12 A method according to claim 9, wherein the step of extracting further

comprises filtering the extracted irregular fluctuation containing a true



a generating device that operates according to the nodified harnmony pitch
I nformation for generating the chorus sound containing the desired

f-l uctuati on over the harnmony pitch; and a mm ' m xes
the vocal sound and the chorus sound wi thgeach ot llum‘mmlﬁnlﬁmwn rus
apparatus according to claim1, wherein the generatti n§ devi'te cortpri ses a
converter that converts the actual pitch of the. vocal sound according to
the harnmony pitch infornmation to create the chorus sound. 3 A
chorus apparatus according to claiml, wherein the generating deyjce
conpri ses Hustuationsi cempphant shavingsia ckighhdrequeeney santhga aggéﬁdﬂﬂg:tﬂ%ﬂiqfhe
har mony information_ independently fromthe vocal sound. , 4 | A chorus
appar at us eomposieny having alewifreqmency eaused by Hhe mgulappieh vasiationorelative an
extractor that calculates a ratio of the actual pitch relative to the

ref erence fo thehreference: pitex 50 astoexéract P@Zﬂt@tmﬁﬂq‘ﬂ&@ﬂ% COmPARER. of the
calculated ratio, and a nodifier that adds the calculated ratio to the

har nony pitch '

13 A machine readable media containing instructions for causing a chorus
machine to perform operation of creating a chorus sound to accompany a vocal
sound which is sung by a singer, wher_ein the operation comprises the steps of:

providing music information including reference pitch information which |
indicates a regular variation of an actual pitch of the vocal sound and harmony
pitch information which determines a harmony pitch of the chorus sound;

detecting the actual pitch of the vocal sound containing the regular
variation and an irregular fluctuation which overlaps the regular variation;

| extracting the irregular fluctuation of the actual pitch from the vocal sound

according to the reference pitch information;

modifying the harmony pitch information to impart thereto a -desired
fluctuation corresponding to the irregular fluctuation extracted from the vocal
sound;

generating the chorus sound containing the desired fluctuation over the
harmony pitch according to the modified harmony pitch information; and

mixing the vocal sound and the chorus sound with each other.

14 A machine readable media according to claim 13, wherein the step of
extracting comprises calculating a ratio of the actual pitch relative to the
reference pitch so as to extract the irregular fluctuation in terms of the calculated
ratio, and the step of modifying comprises adding the calculated ratio to the

harmony pitch information so as to modify the harmony pitch information.



I nformation so as to nodify the harnony pitch information. 5 A chorus

apparatus according to claim4, wherein the controlling device+further

conprises a limter that limts the calculated ratio when th pitch
falls out of tune relative to the ref ere_g e pitch sou“ﬂ‘\m“ﬁi“ﬂﬂh%ﬁ“\ ’-_
excessive fluctuation of the pitch of the“chorus soutiisitsl n AsCherus
apparatus according to claiml, wherein the controlling device further
conprises a filter that filters the extracted irregular fluctuation
containing a true fluctuation conponent having a high frequency and a fal se
f 1 uct uat i ohS conpomachihereadablel media agcordingctouslainbyl 4, twheredn uher stept af
variation relative to the reference pitch so as to extract only the true

f I uct uat i cextractingdurther comprisesclinitingabpcalewlated catieiwhen she agtual pitch
wherein the controlling device further conprises a volune that variably
control s afdllsyeut of tune aelativet tal the rigfereaces pilch s r8iosavald @p gBFeRsIve
degree of the desired fluctuation of the pitch of the chorus sound.

- 16- fluctuation of the pitch of the chorus sound.

16 A machine readable media according to claim 14, wherein the step of
extracting further comprises filter'!ng the extracted irregular fluctuation
containing a true fluctuation compoﬁent having a high frequency and a false
fluctuation component having a low frequency caused by the regular pitch

variation relative to the reference pitch so as to extract only the true fluctuation

component.



8 . A karaoke apparatus for creating .an acconpani ment sound and a chorus
sound to acconpany a vocal sound which is sung by a singer, the karaoke
apparatus conpri sing: means for providing nusic information used to
create the acconpani nent sound, the nusi? i nf ormati on contai ning reference
pitch informati on which indicates a regu QF vari ation of an actual pitch of
t he vocal sound and harnmony pitch information which determ nes a harnony
pitch of the chorus sound; means for sequentially generating the
acconpani ment sound according to the provided nusic informtion;

nmeans for colCherusEfféctorovith Natuxchl FlactbatiendmpoitedifitomSinging oice

al ong the acconpani nent sound; nmeans for detecting the actual pitch
of the vocal sound containing the regular variation and an irregul ar
fluctuation which overlaps the regular variation; means for
extracting the irregular fluctuati onABSTRAGT ual pitch fromthe voca
sound according to the reference pitch information; nmeans for

nodi fyi ng t he hAr ohoyupi apparatisorisacoosiructedmfer t creatingt @ chosusr sound to
fluctuation corresponding to the irregular fluctuation extracted fromthe
vocal souratcompany aseocal spundiwhichatscsung hy a singee  kadhe ichorus appagatys.tah
information for generating the chorus_sound containjn éhe desi red .

f1 uct uat i oproyiding hdevieenprpvides: nmusie) lnform&Mnslmg\i imex i Federancey Ritch
sound to the chorus sound,and t he acconpani rent sqund. . A hod o
creating anfepmationowhich m@@@tﬁﬁp&ﬁ%@fgd@élﬂt%ﬁ aﬂh@‘étﬁa??l@hnﬁ% ¢ ocaI
>1 nget ' t hseouqle& 21? h%?rr;lp({x{ysi)ﬁgh tigfor%txa(latfgn %];hich determines a harmony pitch of the

chorus sound. A detecting device detects the actual pitch of the vocal sound
containing the regular variation and an irregular fluctuation which overlaps the
regular variation. A controlling device extracts the irregular fluctuation of 'the
actual pitch from the vocal sound according to the reference pitch information,
and modifies the harmony pitch information to impart thereto a desired
fluctuation corresponding to the irregular fluctuation extracted from the vocal
sound. A generating device -operates according to the modified harmony pitch
information for generating the chorus sound containing the desired fluctuation
over the harmony pitch. A mixing device mixes the vocal sound and the chorus

sound with each other.

(Refer Figure 1)



-17-. providing nusic information including reference pitch
informati on which indicates a regular variation of an actual pitch of the
vocal sound and harnony pitch informati on which determ nes a harnony pitch

of the chorus sound; detecting the actual pitch of the vocal sound
containing the regular variation and an irregular fluctuation which
overlaps the regul ar variation; ext ting the irregular fluctuation
of the actual pitch fromthe vocal sound“according to the reference pitch
i nformation; nodi fying the harnony pitch information to inpart
thereto a desired fluctuation corresponding to the irregular fluctuation
extracted fromthe vocal souxeh generating the chorus sound
containing the desired fl udaati o over the harnony pitch according to the
nodi fi ed harnony pitch informiLgh; and m xi ng the vocal sound and

the chorus sound with each ot heft
wherein the step of extracting
pitch relative to the refer
fluctuation in ternms of th calgglat
conprises adding the cq&pulated;yati
as to nodi fy the harnony pijtch pf or

10 A nmet hod according to claim9,
onprises calculating a ratio of the actua
i so as to extract the irregul ar

rati o, and the step of nodifying
to the harnony pitch information so
tion.
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11 . A nethod according to claim 10, wherein the step of extracting further
conprises limting the calculated ratio when the actual pitch falls out of
tune relative to the reference pitch so as to avoid an excessive
fluctuation of the pitch of the chorus sound. 12 A nethod according to
claim9, wherein the step of extracting further conprises filtering the
extracted irregular fluctuation containgggﬂ? true

- 18- fluctuati on conponent having a hirgh frequency and a fal se
fluctuati on conmponent having a | ow frequency caused by the regular pitch
variation relative to the reference pitch so as to extract only the true
fluctuati on conponent. 13 i ne readabl e nedi a cont ai ni ng

i nstructions for causing chine to perform operation of creating
a chorus sound to acconpany a | | sound which is sung by a singer,
wherein the operation conprisesfthe steps of: : provi di ng nusi c
information including referencelpitch information which indicates a regul ar
variation of an actual pitg

ocal sound and har nony
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pitch informati on which determi nes a harnony pitch of the chorus sound;
detecting the actual pitch of the vocal sound containing the regular
variation and an irregular fluctuation which overlaps the regular

vari ati on; extracting the irregular fluctuation of the actual pitch
fromthe vocal sound according to the reference pitch information;

nodi fyi ng the harnony pitch infornationﬁap’%npart thereto a desired
fluctuation corresponding to the irregular fluctuation extracted fromthe
vocal sound; generating the chorus sound containing the desired
fluctuation over the harmony pitch according to the nodified harmony pitch
i nformation; and m vocal sound and the chorus sound with
each ot her. 14 A naOh dabl e nmedia according to claim 13, wherein
the step of extracting conp s calculating a ratio of the actual pitch
relative to the reference pitlch so as to extract the irregul | uctuati on
interms of the calculated rgtio, and the step of nodifyigg rises
addi ng the cal culated rg har mony pitch informattoh as to

nodi fy the harnony pitch informatipn. 15 A nmachi eadabl e
medi a according to c&§L1114,\\ ereln the step of
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extracting further conprises limting the calculated rati o when the actual
pitch falls out of tune relative to the reference pitch so as to avoid an
excessive fluctuation of the pitch of the chorus sound. 16 A machi ne
readabl e nedia according to claim 14, wherein the step of extracting
further conprises filtering the extracted irregular fluctuation containing
a true fluctuati on conponent having a hngp’&requency and a fal se
fluctuation conponent having a | ow frequency caused by the regular pitch
variation relative to the reference pitch so as to extract only the true
fluctuation conponent.
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