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1 Title of the Invention Karaoke Apparatus wi th Individual Scorq?}méogi“‘buet
S ngers Background of the Invention The present invention rel affggt
. karaoke apparatus having a capability of scoring the singing skill df 'a
singer. A variety of karaoke apparatuses having a capability of scori n@ t he

singing skill of a singer have been dkvel oped. Generally, |ﬂ,"ﬂlmmsmw L
conventional karaoke apparatuses, a singing voice of a sing d
in volunme and pitch with refer al part includedssisg

kar aoke music information. The ?ﬁgﬁﬁg‘%@Y?ﬂﬁﬁﬁt he singer is scored based

on the degree of REHINApBEIHAE iR indivIdLBLSURREDI MMt Sgator ence data

in terms of volune a n sonme conventi onal “karao arat uses, a
pi ece of nusic such as a duet song made up of a plurality of vocal parts
is sung by a pair of singers. In this case, a conposite signal resulted

from m xing of singing voi ceggdkpoutid of e Invehtionl | ty of m crophones is
conpared with the reference data.” Nornmally, reference data of a main vocal

part is used tphé EPés‘én& hgventieh Adlased 0 a Rhrddl@ apisirati RAEINS. a @ﬁﬂﬁm? Rl .

t he singing voiceS of the duet singers cannot be evaluated "1 ndi'vidually

and separS@bﬁln)g ﬁ{ecgfh?ﬂ;g‘nspﬂhgfasﬁ reby failing to provide correct scoring
results. Summary of The Invention Tt is therefore an object of the present

i nvention to phemriity af karaokeappaptusdsiravingraadipabilignofsciringthe yingfing
vocal parts are concurrently sung in a duet song or else for correctly
eval uat i ngiliofd sihgepileee dert developedsiGererally, inlithestuedhyemtiohaldpaaake! y

from each other.
apparatuses, a singing voice of a singer is compared in volume and pitch with
reference data of a vocal part included in karaoke music information. The singing
skill of the singer is scored based on the degree of matching between the singing
voice and the reference data in terms of volume and pitch.

In some conventional karaoke apparatuses, a piece of music such as a duet
song made up of a plurality of vocal ﬁarts is sung by a pair of singers. In this case,
a composite signal resulted from mixing of singing voices inputted from a
plurality of microphones is compared with the reference data. Normally,
reference data of a main vocal part is used to score the singing skill of the duet
singers. Consequently, the singing voices of the duet singers cannot be evaluated

individually and separately from each other, thereby failing to provide correct

scoring results.

Summary of the Invention
It is therefore an object of the present invention to provide a karaoke
apparatus operable when a plurality of vocal parts are concurrently sung in a duet
song or else for correctly evaluating singing voices of the duet singers
individually and separately from each other.
According to the invention, a karaoke apparatus is constructed for
accompanying a karaoke music on a singer according to music information. The
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According to the invention, a karaoke apparatus is constructed for
acconpanyi ng a karaoke nusic on a singer according to nusic information.

. The 2 karaoke apparatus conprises a providing device that provides the
music information containing acconpani ment data and at |east first
reference data and second reference data, respectively, corresponding to a
first part and a second part of the karaoke nmusic, a generating device
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second sipRmatidifeohtiin Qékébrﬁgﬁhi_xﬁéﬂﬂaaw did bP feask FrdPkFeRiRdeCdat@ and
coll ecting device that col1ects first singing voice of the first siInger

and a segepghd@irBfireficy Uats, ﬁsg%bﬁvé%%&rédp@ﬂﬁﬁng%iﬁ@irt@% g@gtglﬁiﬁd'i Ws&orid'®

kar aoke music, an extracting device that extracts from ected tiIrst

si ngi ng Pm! 6€tlee kirsokefisic, R peRéta¥inghdéviceethas gefictadeditlsd RatdadkeSkiusic Of
the first singer, and that separately extracts fromthe second singing

voi ce a aecordingusithe pcopgipanimehadats whiletd firstsinged sig'gs thesKirstl paat aldify
second singer, and a scoring device that conpares the first nusic property

wi th t hewith she kataolkonnmsi@badtosevoaldisinget kingssthegiecondkpdrt atdng RétH thet
singer, and that conpares the second nmusic property with the second

ref er enckadudlee tmusivah callecting devige thaskollectsfa finst siagongl veicgef the firkat
the singing skill of the first singer and the singing skill of the second
si nger camgdramtaseconddingidgardige afdhe sdeprd demgdryddningnpoogressinref thdi | e
the first singing voice and the second singing voice are mxed to each
ot her. Pkataoksmusic,lan pxtractingglevece thatpxsrdaie frathéhewsllected firstesingingf a
duet karaoke nusic such that the first part is assigned to a main vocal
part andvoiee afasbmiispapropertynshapcteristic to aisngiagwkiliofghe firstsingenheand
scoring device evaluates the singing skill of the first singer who sings
t he mai nthaicsapasately exdrasis fromdhetseeond singing voice a second music property
characteristic to a singing skill of the second singer, and a scoring device that
compares the first music property with the first reference data to evaluate the
singing skill of the first singer, and that compares the second music property with
the second reference data to evaluate the singing skill of the second singer so that
the singing skill of the first singer and the singing skill of the second singer can
be scored individually and independently from one another while the first singing
voice and the second singing voice are mixed to each other.

Preferably, the providing device provides the music information of a duet
karaoke music such that the first part is assigned to a main vocal part and the
second part is assigned to a chorus vocal part, and the scoring device evaluates
the singing skill of the first singer who sings the main vocal part and evaluates the
singing skill of the second singer who sings the chorus vocal part jointly with the
first singer.

Preferably, the extracting device extracts the first music property in terms
of at least one of pitch, volume and rhythm of the first singing voice, and
separately extracts the second music property in terms of at least one of pitch,

volume and rhythm of the second singing voice. Practically, the extracting device



singing skill of the second singer who sings the chorus vocal part jointly
with the first singer. Preferably, the extracting device extracts the

. first nmusic property in ternms of at |east one of pitch, volume and rhythm
of the first singing voice, and separately extracts the second nusic
property in terns of at |least one of pitch, volune and rhythm of the
second singing voice. Practically, the extracting device 3 extracts the
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first singing voice, ately extracts the second nusic property in

terms of firg éin%ﬁeng’ voide, atl separatedy ehialbis tie $dtongerPBit prapirtginy Biress of N

such a case, t extracting device secondarily extracts the rhythm of the

first siafliopitchceolane andi Ifl'%’_thm ofithieasdcondosingig wolicsre [nBuch a case, the
primarily extracted fromthe first singing voice, and secondarily extracts

the rhyt bgtrattinpe deeiendesondarily extraets aheortdithm tof sty ifirst Ginging Moice
volunme which is primarily extracted fromthe second singing volce.

Pr ef er abhgcoitdiagnoovardation df\theevaluas wdsichlis primatily ekeraetekfidm ahbdhsd on
a first guide nelody contained in the karaoke nusic to guide the first

part, andingingwacies, thd seeoaddrilgextracts tidatlythas of the secoadosidging dwice

nmel ody contained in the karaoke nusic to guide the second part.

Pr ef er abagcotding¢atvaaiatiomofithe vl umewikch vepyimarily axtrctedrfitom thé sedend
first nmusic property and sanples of the second nusic property during the
pr ogr esssmgingfvaibe. kar aoke nusi c, and the scoring device successively
calculates a difference between each sanple of the first nusic property
and the first Prefesablizdhagraviding devioerpravislestthe firat refiesence datarhasedent o
obtain a first score point representative of the singing skill of the
first siadérst guidegne contained lie thetkegagke imysicdacguidecthgedrstarh anghpl e
of the second nusic property and the second reference data dand acgunyl at es

the cal cprevisiesdhesecendacterense data hasadona second giidgrmelody contained in

the karaoke music to guide the second part.

Preferably, the extracting device successively extracts samples of the first
music property and samples of the second music property during the progression
of the karaoke music, and the scoring device successively calculates a difference
between each sample of the first music property and the first reference data and
accumulates the calculated difference to obtain a first score point representative
of the singing skill of the first singer, and successively calculates a difference
between each sample of the second music property and the second reference data
and accumulates the calculated difference to obtain a second score point
representative of the singing skill of the second singer. If desired, the scoring
device includes an averaging device that averages the first score point and the
second score point so as to evaluate a total singing skill of the first singer and the

second singer.

Brief Description of the Drawings
FIG. 1 is a block diagram illustrating a constitution of a karaoke apparatus

practiced as one embodiment of the invention;



representative of the singing skill of the second singer. If desired, the
scoring device includes an averagi ng device that averages the first score
. point and the second score point so as to evaluate a total singing skil

of the first singer and the second singer. Brief Description of the
Drawings FIG 1 is a block diagramillaustrating a constitution of a karaoke
apparatus practiced as one enbodi nent of the invention; 4 FIG 2 is a

diagramill us t i : f: ; ' | :
above-nenti onle:!i@é%gggiadr%gg%?nléﬁggﬁ%u?g é;@dc}? gg’?%@?’ﬁkﬁgﬁ% #ﬁgijcaﬂgtgnlgté?tlgt i on
of a nusiye 4RHFe-méftiondd ERfbodiREng; menti oned karaoke nusic data; FIG 4 is

a diagramillustrating a constitution of data tracks other than the

above- ment i ongYGBSjisca Hpahd Abkstrdtifg aTdmstidudoABamidsitsdn@tiaetk GPfHeent s
of a nenory map of a RAM  installed in the above-nenti oned karaoke

appar at ugho¥é-‘medtibed kataske givads data;| | ustrating a constitution of a
scoring processor contained in the above-nentioned karaoke apparatus; FIG

7 is a block pi@gdaiRnd diaggammaillusgradingoa Tonktitution of datz oreks dther theanthei ned
in the above-nentioned scoring processor; FIG 8Ais a diagramillustrating

an exanphboeé-raentdened nugkic torel tiackt he above-nmenti oned enbodi nent; FIG 8B
Is a diagramillustrating reference pitch data and reference volune data

derived from Fb@. dhiyer diagrannélusirating nedmtents efich F€inoBL map aofdaaBdvh
illustrating actual pitch data and actual volunme data of a singing voice;
FIG 9 imnstaldeddn ¢ine abbueimenfioged kiafaolenappakatas;obt ai ned in the above-
FIG. 6 is a block diagram illustrating a constitution of a scoring processor
contained in the above-mentioned karaoke apparatus;
FIG. 7 is a block diagram illustrating a constitution of a comparator
contained in the above-mentioned scoring processor;
FIG. 8A is a diagram illustrating an example of guide melody used in the
above-mentioned embodiment;
FIG. 8B is a diagram illustrating reference pitch data and reference volume
data derived from the above-mentioned guide melody;
and FIG. 8C is a diagram illustrating actual pitch data and actual volume
data of a singing voice;
FIG. 9 is a diagram illustrating difference data obtained in the above-
mentioned embodiment;
FIG. 10 is a flowchart for explaining operations of a voice processing DSP
contained in the above-mentioned embodiment;
FIG. 11 is a flowchart for explaining reference input processing in the
above-mentioned embodiment;
FIG. 12 is a flowchart for explaining data conversion processing in the
above-mentioned embodiment;
FIG. 13 is a flowchart for explaining comparison processing in the above-

mentioned embodiment; and



menti oned enbodinment; FIG 10 is a flowhart for explaining operations of a
voi ce processing DSP contained in the above-nentioned enbodinent; FIG 11
. is a flowhart for explaining reference input processing in the
above-nentioned enbodinent; FIG 12 is a flowhart for explaining data
conversion processing in the above-nentioned enbodinent; FIG 13 is a
flowchart for explaining conparison processing in the above- nentioned

enbodi ment ; angyy. s h4fibthalt FOF Wilafithe S IG1RG0h 120 1D AR

in the above- nentioned e I ment . ri 'on o eferre

Enbodi mgﬁénﬁghédiem{ twill be described in further detail by way of
preferre enpbodi nents wth reference to the acconpanying drawings. FIG 1

is a block diagramillustrating an overall constitution of a karaoke
apparatus practiced as one enbodi ment of the invention. In the figure,

reference nuneral 3)eéiafiedeDescriptonCsf Prefaidel Bfmbudidhe@ct i ons of the
kar aoke apparatus. The CPU 30 is connected via a bus to a ROM 31, a RAM

32, a hard dipkisdinivwentidiPWilBbe descritaaiiaafurfiercdsfailoblyewasd of pregemta
command signal receiver 33, an indicator panel 34, a panhel sSwitch 35, a

t one genembodiméntsavithi re€eretiat 2o pho aeesmpanyingdravimes. DSP 40, a
character generator 43, an LD changer 44, a display controller 45, a disk

drive 60 and FN®i Lés prisloeksdiagrdsR]l4Strafing RO edalk tonstituaion of aildraoke
booti ng program necessary for starting this karaoke apparatus. \Wen the

Pouis L Amkmetond e limontob e Mhento, Imib BB gehRCS
RAM 32. Imumelrdilt BOn denotdse se GPEt dor pcamgrallimndther sections of the karaoke
apparatus. The CPU 30 is connected via a bus to a ROM 31, a RAM 32, a hard
disk drive (HDD) 37, a communication controller 36, a remote command signal
receiver 33, an indicator panel 34, a panel switch 35, a tone generator 38, a voice
data processor 39, an effect DSP 40, a character generator 43, an LD changer 44,
a display controller 45, a disk drive 60 and a voice processing DSP 49.

The ROM 31 stores an initial booting program necessary for starting this
karaoke apparatus. When the power to the karaoke apparatus is turned on, the
initial booting program loads a system program and an application program from
the HDD 37 into the RAM 32. In addition to these system program and
application program, the HDD 37 stores karaoke music data files for storing
karaoke music data for about 10,000 pieces of music which are reproduced for
karaoke performance upon request.

Now, referring to FIGS. 2 through 4, contents of the karaoke music data of
one song will be explained. FIG. 2 is a diagram illustrating a format of karaoke
music data for one piece of music. FIGS. 3 and 4 illustrate the contents of various
tracks of the karaoke music data. As shown in FIG. 2, the karaoke music data
consists of a header, a music tone track, a guide melody track, a word track, a

voice track, an effect track, and a voice data section. The header records various



application program the HDD 37 stores karaoke nusic data files for storing
kar aoke nmusi c data for about 10,000 pieces of nusic which are reproduced

. for karaoke performance upon request. Now, referring to FIGS. 2 through 4,

contents of the karaoke nusic data of one song will be explained. FIG 2
Is a diagramillustrating a format of ékaraoke nusic data for one piece of
music. FIGS. 3 and 4 illustrate the contents of various tracks of the

kar aoke {Hl%irﬁla‘ﬂﬁfr?ass%%iﬁ'ﬂéﬂ"‘@iﬂh“tlﬁ' adke! si@aae{;em%x% 5 Lithed %%in%s of
, ne c rack,

a header, a nusic tone trac a gui de | ody track, a wor vol ce

track, a%l@é%@ahté, _@ﬁ%lagrtﬁne Of3he k936 Re HRAKIE Afe wiiten Rdethe! RGeS

various 6 information as5ociated with the karaoke nusic data. For exanpl e,

title, genre, Eachl 6R3Re dRlSic Ritb Pagk ﬂirﬁﬁgﬁftﬁeﬁéffé@f ek gaderup vFidten
into the header. Each of the nusic tone track through the effect trfack iIs

made up Qé%&nﬁﬁgﬁg@eapgmﬁe ﬁkér?é?ﬁéﬂ 8f 9eae l@l&gﬁ afifl @v@fondah@d APqhat t

duration ta At cates time I nterva et ween successli ve events

repr esengrﬁﬁcskgtéagggeﬁﬁén%%tweén %ﬁgg&s'we Ebéi?ﬁslrép?{)s‘%nﬂed qugg%veﬁpdh&

adapted to rea romthese trac In paralle mean a sequencer

progr am wWhkREBwSirPRI@8PB a4 0TheIORUR0 isigdipteddoread Watafroen Besdeqra@ace.
The CPU 30 counts the duration data At at a "predeterm ned tenpo clock when

readi ng jNpassldelebyemeansd ofr egaehcdr prigranibetichhis azplaEplietibﬁLSp am
conpl eted, 'the CPU 30 reads next event data followi ng the current data. By

such a ”E_B@'gnedtﬂﬁﬁ‘ KarhbRR® Pé@ﬂ#ﬁﬂirﬂc@l I'The GRU3D colstsahertdurdeba data At at a
predeterm neéd processor. The nusic tone track is forned with various part

tracks SE%Hétérrﬁiri@i Qéh‘lgbr alckawhen fduding theasdqushcehdana fronrldach3trackhe

nusi ¢ tohe track provides instrunmental acconpani nent information used for
gener at i Ngh&a'thekeoafiiAfPhad eh tomplerdpahy €PU Bl reads mhevevent Bhfa 4,

the guide nelody track has sequence data about a nelody |line of a vocal

part. Nafgllgwihgehe urritaladat By suchvtal maahey, theaOPbUBOtsequentially outputs
the event data to a predetermined processor. The music tone track is formed with
various part tracks such as a melody track and a rhythm track as shown in FIG. 3.
The music tone track provides instrumental accompaniment information used for
generating karaoke accompaniment to accompany a singer.

As shown in FIG. 4, the guide melody track has sequence data about a
melody line of a vocal part. Namely, the sequence data is optionally read out to
generate a guide melody for guiding singing performance of a singer during play
of the karaoke music. Based on this guide melody data, the CPU 30 provides
reference pitch data and reference volume data, and compares these reference
data with the actual singing voice. If there are a plurality of vocal parts, for
example, a main melody part and a chorus melody part as in a duet song, there are
also a plurality of guide melody tracks corresponding to the number of vocal
parts.

The word track consists of sequence data for displaying lyric words of this
karaoke music on a monitor 46. This sequence data is not regular karaoke music
data of MIDI format. However, in order to facilitate implementation of the

system of the karaoke apparatus, this word track is also described in MIDI



generate a guide nelody for guiding singing performance of a singer during
play of the karaoke nmusic. Based on this guide nelody data, the CPU 30

. provides reference pitch data and reference volune data, and conpares
these reference data with the actual singing voice. If there are a
plurality of vocal parts, for exanple; a main nmelody part and a chorus
nmel ody part as in a duet song, there are also a plurality of guide nel ody
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conposed seglrléﬁ!é’é 8t ' The %@Ffsgﬁughé@ Hatd R%senfas %ﬁaﬁgirﬂé‘gis?ﬁ% golé‘ﬁé O thE

the nonit , coordi nates aracters on the nonit rati on,

and W pe weRBUANGclRbAizatith Wiﬂ?tﬁ@ﬁ @Rsidt 8f tire KaPAROMIBIEN FHOwipe
di splay colors of" the words in synchronization wth the progression of the

kar aoke geguencddatisequeAfiallgeeofdl @ BAANGMOr¢iangia Odiﬂp%aéyobblﬂﬁ"@f tRE

changi ng display col or 'of the® words and a Change posi Tion ordi nates) of

the wor dyoriRsandh %hahg@(fﬂbsiiﬁoﬁ (ésaﬂﬁﬁﬁt%s? ofithe Wasrddesi gnating generation
timng of voice data n (n =1, 2, 3, ...) stored in the voice data

section. The Ve ol frackeistd 88qeémecefrabk R deRigeaing plenesathGe tihiip of
chorus voices that are difficult  to synthesize by the tone generator 38.

The voi ceoicadatd a (=t 1p2,\8,t.0) \stored irdelse yoite datalatetiond The atoice diaaa

At for determning reading timng of the voice designation data. Nanely,

t he dur asection ateredthuimaarvoices sach iasi bagkipround ohotras vgiceshthat are elifficwltt o

the voice data processor 39 to reproduce a voice signal. The voice

desi gnat torsydshesizertyi the tofic generator 38.a Therveice prackhisdwtritten vty otaice
designation data and duration data At for determining reading timing of the voice

designation data. Namely, the duration data At determines a timing for outputting
the voice data to the voice data processor 39 to reproduce a voice signal. The
voice designation data consists of a voice data number, pitch data, and volume
data. The voice data number is identification number n of each piece of voice
data recorded in the voice data section. The pitch data and the volume data
designate the pitch and volume of the voice signal representative of a synthetic
chorus tone. Such a background chorus tone sounds like "aaaaa" or "wa, wa, wa,
wa, wa,". The synthetic background chorus tone can be used any number of times
by varying the pitch and volume. Therefore, one piece of background chorus
having basic pitch and volume is stored in advance. Based on the stored basic
data, the pitch and volume are modified for repeated use of the background
chorus. The voice data processor 39 sets an output level based on the volume
data and sets the pitch of the synthetic voice signal by varying a reading rate of
the voice data according to the pitch data.

The effect track is written with DSP control data for controlling the effect

DSP 40. The effect DSP 40 attaches a reverberation effect or the like to signals



data. The voice data nunber is identification nunber n of each piece of
voi ce data recorded in the voice data section. The pitch data and the

. volune data designate the pitch and vol une of the voice signal
representative of a synthetic chorus tone. Such a background chorus tone
sounds |i ke "aaaaa" or "wa, wa, wa, Wa, wa,". The synthetic background
chorus tone can be used any nunber of times by varying the pitch and

vol ure. Tﬁ@it@éd)gﬁ)m% t%h@?ﬁraﬁﬁ@@ﬁﬁﬁﬁﬂe%&éﬁiat@@%@&s’@@%% Tihechsend

vol une is stored 1 n advanc Based on the stored basic data, the pitch and

vol ume aE@an@,‘Iiid%i@@oﬁﬁ%tsr@lp&%a%r‘éii:@i%ﬁatfrf?eﬁé@ﬂ‘@"ﬁéﬁ%d a41arfes ded; angi' g

data processor 39 sets an output |evel based on the volune data and

the pi tcth@tie%fb% Sf effbet aacithent SuEnas aldelyptithednd ane@eidieviept e of the
voi ce data according to the pitch data. The effect track is witten with

DSP control dfte kefackenigid dath mentidierl hborSRs 48ad Themefliec FXDDSE7 4hd

attaches a reverberation effect or the like to signals 8 inputted fromthe

t one gendpgded imthealRAMB2 wosratidgiof karaoke perfoithandee DSP  control data
consists of data for designating effect types and data for designating the

degree of eff giie folloveimeeatplaimhtirscentdatsof 4 memenynsap ef tire RAM 32.TiAs

kar aoke music data nentioned above is read fromthe HDD 37 and | oaded in
t he RAM Shown it #G.rfy thic RAMOB2 lpes & program. stdohagd atda B4 gfoaxgibaingsthehe
contents of a nenory map of the RAM 32. As shown in FIG 5, the RAM 32 has
a progr aboadest systenr progdam and applicatigntpregramadedadditivapthe BAM32das a
application program In addition, the RAM 32 has a data storage area 323
for storidata sterageramee323sfor staringithe karaoke mausickdatapdutiog &araoka DI
buffer 320 for tenporarily storing the guide nmelody data, a reference data
r egi st er pepforfmanceph dVIRI %@f&r&&(gf@rawmmrdy staring the ghedegmededy datady
data, and a difference data_ stor agg area 322 for _ accunul ati th difference
dat a obt s¢fesenes datarpegisies 32k forholdingereference dataextmaed fromether gutdey
from

melody data, and a difference data storage area 322 for accumulating difference

data obtained by comparing the reference data with sample data extracted from

the actual singing voice. The reference data register 321 is composed of a pitch

data register 321a and a volume data register 321b. The difference data storage

area is composed of a pitch difference data storage area 322a, a volume difference

data storage area 322b, and a rhythm difference data storage area 322c.

Referring to FIG. 1 again, the constitution of the karaoke apparatus
according to the invention will be explained further. In the figure, the
communication controller 36 downloads karaoke music data and so on from a
host computer via an ISDN network. The communication controller 36 transfers
the received karaoke music data by means of an incorporated DMA controller
directly to the HDD 37 without aide of the CPU 30. Normally, the ROM 31
stores the operating program and the application program. However, if these
programs are not stored in the ROM 31 or these programs are updated, a machine
readable media 61 such as a floppy disk and a CD-ROM is used to install the

programs by means of the disk drive 60. The machine readable media 61 contains




t he actual singing voice. The reference data register 321 is conposed of a
pitch data register 321a and a vol une data register 321b. The difference

. data storage area is conposed of a pitch difference data storage area
322a, a volune difference data storage area 322b, and a rhythm di fference
data storage area 322c. Referring to PG 1 again, the constitution of the
kar aoke apparatus according to the invention will be explained further. In

the 1 QUigeridions STME! fUtin OF hebroiais R daneinparte karaeeapbhiatusiasa

and so on froma host conputer vi n | SDN net wor K. The conmuni cati on
control | eerffint RO khRicke figid.ecei ved karaoke nusic data by means of an
I ncorporated DVA controller directly to the HDD 37 wi thout aide of the CPU

30. Normally, THee Bdt81lcofimard Sipadpreicaiveld3Br eateiveansh tindrapd! kipaialon
program However, if these progranms are not stored in the ROM 31 or these

progr ans t@imemipd f2dm & rémo oemmandials ¥ amklicstdits soatmands idpuwied betithe

and a CDOROMis used to install the prograns by neans of the disk drive

60. The ghagderne Tieadehiote nestnmditlerofl diass cOémmasd rswitChes sucht &e af anwsiof
the prograns for causing the karaoke apparatus to performthe karaoke
musi c. Tkelectopswitthmandd nugraic key giader Wikien ¢heisurgeraopératesaany ofi these
transmtted froma renote commander 51, and restores commands inputted by
the singeys, thecreneotstcomomanded &l Hansmstsconindrated wigralanodutdted byaa codec
selector switch and a nuneric key pad. Wen the singer operates any of
these kepsrespbadimgbo ¢he operatien. 51 transnits an infrared signal nodul ated
by a code corresponding to the operation. The indicator panel 34 is
arranged on t fhe rindicatoripasiel t hé isanmangedappatha frontoside 0l Hye rkaraokede
and a title of the karaoke nusic currently bein performed and the nunber
of reserappaptysdor dispayinga aadsi @ndwatlga@fetheglmxta@ke mysicsCurenily heing

the front side of the karaagke aratus,. and ipcludes a nusjc .
performed and the number o rgserve pieces of Earao(i](e music. S’i’he panel switch

35 is arranged on the front side of the karaoke apparatus, and includes a music
code input switch and a key change switch. The scoring capability can be turned
on/off by the remote commander 51 or the panel switch 35.

The tone generator 38 forms a music tone signal representative of karaoke
accompaniment based on the data recorded in the music tone track of the karaocke
music data. The karaoke music data is read by the CPU 30 at starting of karaoke
performance. At this moment, the music tone track and the guide melody track
are concurrently read out. The tone generator 38 processes the data stored in the
part tracks of the music tone track in parallel to form music tone signals of a
plurality of parts simultaneously.

The voice data processor 39 forms a voce signal having a designated
duration and a designated pitch based on the voice data included in the karaoke
music data. The voice data is stored in the form of ADPCM data obtained by
performing ADPCM on an actual waveform of background chorus voices that are
difficult to generate electronically by the tone generator 38. The music tone
signal generated by the tone generator 38 and the voice signal formed by the

voice data processor 39 provide the karaoke performance tones. These karaoke



code input switch and a key change switch. The scoring capability can be
turned on/off by the renote commander 51 or the panel switch 35. The tone
. generator 38 forns a nmusic tone signal representative of karaoke
acconpani ment based on the data recorded in the nusic tone track of the
karaoke nusic data. The karaoke nusit¢Odata is read by the CPU 30 at
starting of karaoke performance. At this nonent, the nusic tone track and
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processes the data stored inthe part tracks of the nmusic tone trac

par al | el effecfsOsuBHTHS révérbeeattdw aalechb ® theksealradke perfdrhiance tones. The
si mul taneously. The voice data processor 39 forns a voce signal having a
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included in the karaoke nusic data. The voice data is stored in the form

of ADPCM-gavertebtiaiingslahanalu §ipnal,nwhABFEdutpusiedaotancdmptifiet spenkér 42.

background chorus voices that are difficult to generate electronically by
t he tone geneRaferend®. nlinecraissi474 amed 451tgrdenagenamietophdnest fer tavikectin
generator 38 and the voice signal fornmed by the voice data processor 39
provi de shgikgnauikes.peSingimgvodce sigmals Thputed dirank thel tnippophomesnd@a tamke s
are inputted into the effect DSP 40. The DSP 40 attaches effects such as
rever ber 47bareamnplified by preéamplikierandBa anst #8bpraspectivaby . anththenkimpadtesl
performance tones attached with these effects are converted by a DA
conver t eintélthenamplifierfspeakesidhand thei woicesprogessingeDSPo49n Each singing
anplifier/speaker 42. Reference nunerals 47a and 47b denote m crophones for
col | ect i mgicessignahinputekintoshagioige pooesssing PAR 40 ¢onwerted dntaq adigital

m crophones 47a and 47b are anplified by preanplifiers 48a and_48b,
respect i §ignal, emavhichisignplprosessingtfor speringkikliafithe singeasris perigrmedieA

b ocest] AgnbERIim insledingheciicn processiag Db 4daguahe WRUTN tmplameists e °°
processi ngrfigé psrggégsr(l)%ss .i |l of the singer is perforned. A
The amplifier/speaker 42 amplifies the inputted karaoke performance tone
signals and the singing voice signals. Moreover, the amplifier/speaker 42
attaches effects such as echo to the singing voice signals, and sounds the resultant
singing voice signals.
The character generator 43 reads font data corresponding to the inputted
character codes representative of the title and the lyric words from an internal
ROM, and outputs the read font data. The LD changer 44 reproduces a
background image from a corresponding LD based on inputted image selection
data which designates a chapter number of the LD. The image selection data is
determined based on the genre data of the karaoke music concerned. This genre
data is written in the header of the karaoke music data, and is read by the CPU 30
at starting of karaoke performance. The CPU 30 determines which background
image is to be reproduced according to the genre data. The CPU 30 outputs the
image selection data designating the determined background image to the LD

changer 44. The LD changer 44 accommodates about five laser discs, from

which about 120 scenes of background images can be reproduced. Based on the



constitution including the voice processing DSP 49 and the CPU 30

I npl ements a scoring processor 50. The anplifier/speaker 42 anplifies the
. inputted karaoke performance tone signals and the singing voice signals.
Moreover, the anplifier/speaker 42 attaches effects such as echo to the

si ngi ng voi ce signals, and sounds the yjesultant singing voice signals. The
character generator 43 reads font data corresponding to the inputted
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is constituted by a hardware including the above-nentioned voice
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formof an application program FIG 6 is a block
two microphones 47a and 47b. These systems have A/D converters 501a and
501b, data extractors 502a and 503a, and comparators 503a and 503b.

The A/D converters 501a and 501b convert the singing voice signals
supplied from the microphones 47a and 47b, respectively, into digital signals.
The data extractors 502a and 502b extract pitch data and volume data from the
digitized singing voice signals at every sampling period of 50 ms. The pitch data
and volume data are a suitable music property characteristic to singing skill of the
singer. The comparators 503a and 503b compare the pitch data and the volume
data extracted from the digitized singing voice signals with the reference pitch
data and the reference volume data derived from the guide melody of the
respective parts corresponding to the singing voices, and score the singing skill
of each singer. In the case of a duet song, the comparator 503a compares the first
singing voice inputted from the microphone 47a with the first guide melody of
the main vocal part for scoring. On the other hand, the comparator 503b
compares the second singing voice inputted from the other microphone 47b with
the second guide melody of the chorus part for scoring. It should be noted that

the sampling rate of 50 ms is equivalent to a thirty-second note in a metronome



diagramillustrating the functional constitution of the scoring processor
50. Inthe figure, the scoring processor 50 is conposed of two systens
. corresponding to the two mcrophones 47a and 47b. These systens have A/D
converters 50l1a and 501b, data extractors 502a and 503a, and conparators
503a and 503b. The A/ D converters 50lgz2and 501b convert the singing voice
signals supplied fromthe m crophones 47a and 47b, respectively, into
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parts corresponding to the singing volces, and score the singing skil
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first singing voice rnputted fromthe m crophone 47a with the first” guide
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conpar at or 503b "conpares the second singing voice inputted fromthe other
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scoring. It should be noted that the sanpling rate of 50 ns is equival ent
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provides a resolution sufficient for extracting the nusical property or
vocal i sm(hewafiee genkricallysiefierred to aisaeferembe datd) areiinguttedliatma difference
conparators 503a and 503b in further detail. The conparator 503a and the
conpar at calcdatorsy(3 t.hd headfferance caldul ator &3 lecomputésoa differendedbetweeani es
to be inputted. FIG 7 is a block diagram illustrating a constitution of
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i nputted fromthe extractor 502a (hereafter generically referred to as

voice data is inputted, and outputs the computed di¥ference as real-time
difference data including pitch difference data and volume difference data. The
difference calculator 5031 further detects deviation of a rise timing of the volume
of the singing voice from a corresponding rise timing of the volume of the
reference data, and outputs the detected deviation as rhythm difference data
which is secondarily obtained from the primary volume data of the singing voice.

The detected difference data is successively stored in a storage section
5032 which is the difference data storage area 322 of the RAM 32. This storage
of the difference data is made any time during the course of the music
performance. When the performance of a piece of karaoke music comes to an
end, a scoring section 5033 sequentially reads the difference data reserved in the
storage section 5032. The scoring section accumulates the sequentially read
difference data for each item of the music properties which are classified into
pitch, volume, and rhythm. Based on these accumulated values, the scoring
section 5033 obtains reduction values for scoring the music properties. The
scoring section subtracts each reduction value from a full mark of 100 point to

obtain the score point for each item of the music properties. The scoring section



singing voice data) and the pitch data and vol une data of the guide nel ody
(hereafter generically referred to as reference data) are inputted into a
. difference calculator 5031. The difference cal cul ator 5031 conputes a

di fference between the singing voice data and the reference data at every
50 ms whenever the singing voice datd3is inputted, and outputs the
conputed difference as real-tinme difference data including pitch

differ en?g)t%??@tpé‘g§ .a}ﬁoi\!‘éfﬁ%fl al & 8P ¢8e gé&ﬁng;ﬁﬂﬁﬁt@bf Fl% ﬁ{lfé‘i‘cf‘ ‘pt?hgé'fti’ésoﬁs a031

further viation arisetimng e volunme o SI ngl ng
voi ce fr @A seori@SRRW. ng rise timng of the volunme of the reference
data, and outputs the detected deviation as rhythmdifference data which

i s secondari | yA @hatiRAon 0Fthé %m{i}séﬂmw@% 4eBefafAlPihd §4ameiRANAY ofhee-
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to an end, a scoring section 5033 sequentially reads the difference data
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an éxample of a guide melody providing the reference. FIG. 8A shows the guide
melody represented in the form of a score. FIG. 8B shows results of converting
each note of this score into pitch data and volume data with a gate time of about
80 percent. As shown, the volume goes up and down according to a vocalism
instruction of mp -> crescendo -> mp. On the other hand, FIG. 8C shows actual
variation of the pitch and the volume appearing in the live singing voice. As
shown, both of the actual pitch and the volume slightly deviate from the reference
values. The rise timing of the actual volume data corresponding to each note also
deviates from the rise timing of the volume data of the reference.
FIG. 9 shows difference data obtained by computing a difference between
the reference shown in FIG. 8B and the singing voice shown in FIG. 8C. In FIG.
9, the pitch difference data and the volume difference data denote how much the
pitch and the volume deviate from the respective reference values. Rhythm
difference data is secondarily obtained as a deviation in the rise timing of each
note between the reference volume and the actual volume of the singing voice. In

this figure, the pitch difference data and the volume difference data are both



vocal part as the reference for scoring. On the other hand, the conparator
503b uses the guide nelody of the chorus part as the reference for

. scoring. This constitution allows the individual and separate scoring of
the singing skills of both singing voices allotted to the main part and
chorus part of the duet song. Now, referring to FIGS. 8A through 8C and 9,
the singing voice data, the reference data, and the difference data wl|
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between the reference shown in FIG 8B and the singing voice shown in FIG
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denote how much the pitch and the volume deviate fromthe respective
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deviation in the rise timng of each note between the reference volune and
t he act uaf datd torbe omparedi withrepchodther argipreseing, suchudata is reaped ek valid.
difference data and the volune difference data are both 14 shown as
conti nuous vaAaserding wol thednuppteantthe hkarapkes apparates df ecomstougtedr Eorce
data nmay be quantized into a plurality of levels, According to the exanple
shown i nacc@mpanying BdAAOKA dNUSICOR AcHnger acconing 40 apusicciaformation. In
vocal i zation tinme of note-on status, the singing voice is not .
the karaoke apparatus, a providing device in the form of the HDD 37 provides the
music information containing accompaniment data and at least first reference
data and second reference data, respectively, corresponding to a first part and a
second part of the karaoke music. A generating device in the form of the tone
generator 38 generates the karaoke music according to the accompaniment data
while a first singer sings the first part along with the karaoke music and a second
singer sings the second part along with the karaoke music. A collecting device
including the pair of the microphones 47a and 47b collects a first singing voice of
the first singer and a second singing voice of the second singer during
progression of the karaoke music. An extracting device in the form of the
extractors 502a and 502b extracts from the collected first singing voice a first
music property characteristic to a singing skill of the first singer, and separately
extracts from the second singing voice a second music property characteristic to a
singing skill of the second singer. A scoring device in the form of the
comparators 503a and 503b compares the first music property with the first
reference data to evaluate the singing skill of the first singer, and compares the

second music property with the second reference data to evaluate the singing skill



i nputted by failure of the vocalization. On the other hand, although the
reference indicates a certain non-vocalization tinme of note-off status,

. the singing voice is inadvertently inputted. In these cases, since one of
the data to be conpared with each other is missing, such data is not used
as valid data. Only when both pieces 16f data to be conpared with each
other are present, such data is treated as valid. According to the
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acconpani nent data while a first singer sings the first part along with
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kar aoke music. A collecting device including the pair of the m crophones
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second singing voice of the second singer during progression of the

kar aoke thissinging skidl ofithé figstdingerwho sihgs the maoh vokal pasttandetvalsated2he and
502b extracts fromthe collected first singing voice a first nusic,

pr oper t y sinigingeskéHioftthe seoond simggrmyhelsings tfe cherusivianal panigjeintlymdith the
separately extracts fromthe second singing voice a second nusic property
char act efirst $inges. a singing skill of the second singer. A scoring device
in the formof the conﬁar ators, 503a and 503b conpares the first nusic
property wit h Rraferablystthe esteacsingedenics exdracisthefisst music peopeyty kn|tergs
the first singer, and conpares the second nusic property . wth the second
r ef er enc@fdatt feash eraafapychhyodumg ﬁgdsm)ﬁhml@fo?hq RSt Siagings veies, and
that the singing skill of the first singer and the second, singer gan lf_le
scored i Sepasaiely) extragis AUS{C PrOpeN dnaissmscel ahilgastgne of pitch,

volume and rhythm of the second singing voice. Practically, the extracting device
extracts the first music property in terms of all of pitch, volume and rhythm of the
first singing voice, and separately extracts the second music property in terms of
all of pitch, volume and rhythm of the second singing voice. In such a case, the
extracting device secondarily extracts the rhythm of the first singing voice
according to variation of the volume which is primarily extracted from the first
singing voice, and secondarily extracts the rhythm of the second singing voice
according to variation of the volume which is primarily extracted from the second
singing voice.

Preferably, the providing device provides the first reference data based on
a first guide melody contained in the karaoke music to guide the first part, and
provides the second reference data based on a second guide melody contained in
the karaoke music to guide the second part.

Preferably, the extracting device successively extracts samples of the first
music property and samples of the second music property during the progression

of the karaoke music, and the scoring device successively calculates a difference



first singing voice and the second singing voice are m xed to each other.
Preferably, the providing device provides the nmusic information of a duet
. karaoke nusic such that the first part i's assigned to a main vocal part and
the second part is assigned to a chorus vocal part, and the scoring device
eval uates the singing skill of the filést singer who sings the nmain vocal
part and evaluates the singing skill of the second singer who sings the
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Preferably, the providing device provides the first reference data based on
a first gecoied sedredyoinvsoaistecviatuatea todabsingimgiskidl obthpufics simgerf andthe
part, and provides the second reference data based on a second gui de

mel ody ceetendisihger. the karaoke nusic to guide the second part.

Preferably, the extracting device successively extracts sanples of the
first nmusic fdhepfollgwingl explgineshefsconimgseperationief thepspsantyerdbodimenthe
progression of the karaoke nusic, and the scoring device successivel¥

cal cul at by usinigf keraoksee mesic of a duet song, for example. In what follows, the

explanation will be made with reference to the flowcharts shown in FIGS. 10
through 14. The scoring operation indicated in these flowcharts is performed
concurrently with execution of the sequence program for controlling the
progression of karaoke performance while transferring data with this sequence
program.

First, the processing for capturing data will be explained. FIG. 10 is a
flowchart indicating the operation of the voice processing DSP 49. When a duet
song is sung, the singing voice signals are inputted from the two microphones 47a
and 47b (S1). The singing voice signals are converted by the A/D converters
501a and 501b into digital data (S2). The resultant pieces of digital data are
inputted into the data extractors 502a and 502b, respectively. The digital data is
frequency-counted in a unit of frame time of 50 ms (S3). At the same time, a
mean value of amplitude of the digital data is computed (S4). The resultant
frequency count value and the mean amplitude value are read by the CPU 30
every 50 ms.

FIG. 11 is a flowchart indicating reference input processing. This

processing is performed when event data contained in the guide melody track is



bet ween each sanple of the first nmusic property and the first reference
data and accunulates the calculated difference to obtain a first score

. point representative of the singing skill of the first singer, and
successively calculates a difference between each sanple of the second
musi ¢ property and the second referenc® data and accumul ates the

calcul ated difference to obtain a second score point representative of the
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respect i \aftet-tolich (key tpdessiated data fofethenmteconindatd are Tomviertedk iftarthe
time of 50 ns (S3). At the sane tine, a nean value of anplitude of the

digital geferense voipmicodatt SBasethen the nésudtunt pitcindatacand thewohahe datadft he
mean anplitude value are read by the CPU 30 every 50 ns. FIG 11 is a

f | owchar tthe rgliidetmetpdies etlenceferemue dptovegister B2 Mofthe RAM 32 is updated

(S7). Therefore, the reference data register 321 is updated every time new guide
melody data is inputted.

It should be noted that the data of guide melodies may be transferred not as
MIDI data but as pitch data and volume data. In this case, the pitch data and the
volume data may be written to the reference data register 321 without performing
the above-mentioned conversion. Alternatively, a descriptive format of the pitch
data and the volume data may be given as the MIDI format. In this case, these
MIDI-formatted data may be described in a system exclusive message.
Alternatively, this MIDI format may be substituted by a general-purpose channel
message, for example, note-on data, pitch bend data, and key pressure data.

FIG. 12 is a flowchart indicating data conversion processing. This is the
processing in which the CPU 30 captures the frequency count value and the mean
amplitude value of the singing voice signals from the voice processing DSP 49,
and converts the captured data into the pitch data and the volume data of the
singing voices. This processing is performed every 50 ms, that is one frame time
of the singing voice signal. First, the CPU 30 reads the mean amplitude value
from the voice processing DSP 49 (S11). The CPU 30 determines whether the




processing is performed when event data contained in the guide nelody track
Is 17 passed fromthe sequence programthat is executed to carry out the

. karaoke performance. In the present enbodi nent, the karaoke perfornmance of
a duet song is being made. In this case, the references of the guide

mel odi es corresponding to two vocal parts of main and chorus are inputted.
First, the MDI data of the guide nelodies passed fromthe sequence
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the ref egence da regi ster 321 wi thout performng the above-nentioned

conver si phfouild RIét ihal the threb®otd iR S12¢ tROCPY 30fdétbmitidsthat i singflid he
vol ume data may be given as the MD format. In this case, these
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pressure data. FIG 12 is a flowhart indicating data conversion
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frequency count value and the nean anplitude value of the singing voice

si gnal s {npuetéd éromithe twﬁméafd[pl'@n%ﬂﬁ%nd 47b. converts the captured data
into the pitch data and the volune data of the

FIG. 13 is a flowchart indicating the comparison processing. In this
comparison processing, the sample pitch data and volume data of each of the
singing voices generated by the data conversion processing shown in FIG. 12 are
compared with the reference pitch data and volume data of each of the main part
and the chorus part obtained by the reference input shown in FIG. 11 to obtain the
difference data for each of the main part and the chorus part. The comparison
processing is performed every 50 ms in synchronization with the above-
mentioned data conversion processing.

To be more specific, it is determined whether the volume data of the
reference and the volume data of the singing voice are both over a predetermined
threshold to indicate vocalization state (S20). If both are found in vocalization, it
is determined whether a vocalization flag is set (S21). The vocalization flag is set
in S22 when both the reference and the singing voice have been substantially put
in the vocalization state. At the beginning of the karaoke performance, the
vocalization flag is still kept reset. Therefore, the process goes from step S21 to

step S22. In step S22, the vocalization flag is set. Further, a difference between

the rise timings of the reference and the singing voice is computed (S23). The



singing voices. This processing is perfornmed every 50 nms, that is one frame
time of the singing voice signal. First, the CPU 30 reads the nean

. anplitude value fromthe voice processing DSP 49 (S11). The CPU 30

determ nes whet her the 18 nean anplitude value is over a threshold or not
(S12). If the nean anplitude value id9%ound over the threshold, the CPU 30
generates the sanple volune data based on this nmean anplitude val ue (S13).
The CPU 3Q,48add differbh88 e REservE@ YR thy hyhrh!differdficd BheLs o 562840 92D8P
49 (S14). EQ??% on ﬁ%?s ?requency count 8§Tue, t%e CPU 30_gen%rates t%g
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vocal i zing, and generates null” volune data (S 16). In this case, the

process @fi’@éeésogéé!ﬁfmﬁi ) SO difertBsto Sigpv$23out generating the pitch
data. The above-nentioned data conversion is perforned on each of the

si ngi ng voi ceNextyrhé vedufifeodatahef the sigingpluiveds €6mpardd4with HeGvolidnes a
flowmchart indicating the conmparison processing. In this conparison

processi data tofetlranpfezentd 6 cahputnd volume didferente &835)of Theecoripwedy
voi ces generated by the data conversion processing shown in FIG 12 are

conpar ed differeridecisrretervetcin thiet whludat datandifference ddta stovagearda 322b lnd thei n
part and the chorus part obtained by the reference input showmn in FIG 11
t o obt ai RAM 32dad Yehanealifferendeodata(S260)f Likewise ntheepitcladiffetrencehdatads
part. The conparison processing is_ perfornmed every 50 ns in

synchr onicomputedvirtchtheheontpated datmis mesedverhim the puehsdidferpnoe data stprage be
nore specific, it is determ ned whether the volune data of the reference
and t he wotadd2d4{827##nd B@83i ngi ng voi ce are both over a predeternined
threshold to indicate vocalijzation state (S20). If_ hoth are found in

vocal i zat i on, On the ethesthand, aikbothhthersigning veigei and thereferepceare doundnof

The Vocalirix %l?et: ivggafilzgt?oril Sste;stg,t the process goes from step S20 to step S29, in which it is
determined whether both are muted. If both are found muted in step S29, the
vocalization flag is reset (S30), upon which the comparison processing comes to
an end. If both are not in the muted state, it indicates that there is a deviation or
discrepancy between then singing timing and the note on/off timing. In such a
case, the comparison processing comes to an end. Thus, the volume difference
data, pitch difference data, and rhythm difference data in the valid section shown
in FIG. 9 are reserved in the difference data storage area 322. The above-
mentioned processing operations are performed for each of the main and chorus
parts in parallel.

FIG. 14 is a flowchart indicating scoring processing. This processing is
performed upon termination of the performance of the karaoke music. First, as
soon as the performance of music comes to an end, the samples of the volume
difference data of the main and chorus parts are respectively accumulated (S31)
to compute a reduction value (S32). The reduction value is subtracted from the

full mark of 100 percent to compute a score for the volume (S33). Likewise,

samples of the pitch difference data and the rhythm difference data are



in S22 when both the reference and the singing voice have been
substantially put in the vocalization state. At the beginning of the

. karaoke perfornmance, the vocalization flag is still kept reset. Therefore,
the process goes fromstep S21 to step S22. In step S22, the vocalization
flag is set. Further, a difference betpeen the rise timngs of the
reference and the singing voice is conputed (S23). The 19 conputed
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32 as volune difference data (S26). Likew se, the pitch difference data is

conput ed agpddcHdias parunes! foat eharacteagritietdls itd didislapithe Redidsf er ence data
storage area 322a (S27 and S28). On the other hand, if both the signing

voi ce and t he Tirfsghecorliag ¢o the aboveimentiohdd entrrlinent] diffatat eocilnsarts
process goes fromstep S20 to step S29, in which it is determ ned whet her
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is reset (S30), upon which the conparison processing cones to an end. If
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di screpancy between then singing timng and the note on/off timng. In such
a case, comesponging sfergozomsguidg melualy, thembyeitbwiligthe prlopey evatmation
difference data, pitch difference data, and rhythmdifference data in the
val i d seoficachgiastitn in FIG 9 are reserved in the difference data storage
area 322. The above- nentioned processing operations are perfornmed for each
of the mai n addhecprasest ipeention as pet dimided to the above-mentioned embodiment

and hence the following variations be made without departing from the scope of

the appended claims.

(1) In the above-mentioned embodiment, a duet song for example is used
for karaoke performance. It will be apparent that the present invention is also
applicable to a chorus composed of three or more vocal parts. In this case, the
scoring processor 50 is extended by the increased number of vocal parts. The
number of guide melodies is increased by the increased number of vocal parts. It
will be also apparent that use of a shared guide melody as reference allows a
plurality of singers to compare their singing skill with each other based on the
common reference.

(2) In the above-mentioned embodiment, the average values of the music
properties are obtained as the final scoring results. It will be apparent that the
scores for pitch, volume, and rhythm may be outputted as they are for each of the
music properties.

(3) In the scoring processing shown in FIG. 14, the scoring operations are

collectively made when the performance of music comes to an end. It will be



FIG 14 is a flowhart indicating scoring processing. This processing is
performed upon term nation of the performance of the karaoke nusic. First,

. as soon as the performance of mnusic conmes to an end, the sanples of the
volume difference data of the main and chorus parts are respectively
accunul ated (S31) to conpute a reductaion value (S32). The reduction val ue
Is subtracted fromthe full mark of 100 percent to conpute a score for the
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performance. It wll be apparent that the present invention is also
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the scoring processor 50 is extended by the increased nunber of vocal
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parts.

(5) The highest of the scores among a plurality of singing voices may be
highlighted for example to further enhance the enjoyment of karaoke singers.

As described above, the inventive method of accompanying a karaoke
music on a singer according to music information comprises the steps of
providing the music information containing accompaniment data and at least first
reference data and second reference data, respectively, corresponding to a first
part and a second part of the karaoke music, generating the karaoke music
according to the accompaniment data while a first singer sings the first part along
with the karaoke music and a second singer sings the second part along with the
karaoke music, collecting a first singing voice of the first singer and a second
singing voice of the second singer during progression of the karaoke music,
extracting from the collected first singing voice a first music property
characteristic to a singing skill of the first singer, separately extracting from the
second singing voice a second music property characteristic to a singing skill of
the second singer, comparing the first music property with the first reference data

to evaluate the singing skill of the first singer, and comparing the second music



plurality of singers to conpare their singing skill wth each other based
on the common reference. (2) In the above-nentioned enbodi nent, the

. average values of the nmusic properties are obtained as the final scoring
results. It will be apparent that the scores for pitch, volune, and rhythm
may be outputted as they are for eachypf the nusic properties. (3) In the
scoring processing shown in FIG 14, the scoring operations are
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kar aoke singers. As descri bed above, the Tnventive nethod of acconpanying a

kar aoke evaliatePthesingiag skilt efrtienecobadBifiger WHoSIRSi the cHUTRS vaRal past
steps of providing the fusic information containi ng acconpani nent data and

at | eastjdihtlgrtwiﬁhethermgi@ra and second reference data, respectively,
corresponding to a first
Preferably, the step of extracting extracts the first music property in terms
of pitch, volume and rhythm of the first singing voice, and separately extracts the
second music property in terms of pitch, volume and rhythm of the second
singing voice. Practically, the step of extracting secondarily extracts the rhythm
of the first singing voice according to variation of the volume which is primarily
extracted from the first singing voice, and secondarily extracts the rhythm of the
second singing voice according to variation of the volume which is primarily
extracted from the second singing voice.
Preferably, the step of providing provides the first reference data based on
a first guide melody contained in the karaoke music to guide the first part, and
provides the second reference data based on a second guide melody contained in
the karaoke music to guide the second part.
Preferably, the step of extracting successively extracts samples of the first
music property and samples of the second music property during the progression
of the karaoke music, and the step of comparing successively calculates a
difference between each sample of the first music property and the first reference
data and accumulates the calculated difference to obtain a first score point

representative of the singing skill of the first singer, and successively calculates a




part and a second part of the karaoke nusic, generating the karaoke nusic
according to the acconpani nent data while a first singer sings the first

. part along wth the karaoke nusic and a second singer sings the second
part along with the karaoke nusic, collecting a first singing voice of the
first singer and a second singing voixge of the second singer during
progression of the karaoke nmusic, extracting fromthe collected first
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eval uates the singing skill of the second singer who sings the chorus vocal
part jointly with the first singer. Preferably, the step of extracting
extracts the first nusic property in ternms of pitch, volunme and rhyt hm of
the first singing voice, and separately extracts the second nusic property
in ternms of pitch, volunme and rhythm of the second singing voice.
Practically, the step of extracting secondarily extracts the rhythm of the
first singing voice according to variation of the volune which is primarily
extracted fromthe first singing voice, and secondarily extracts the rhythm
of the




second singing voice according to variation of the volume which is
primarily extracted fromthe second singing voice. Preferably, the step of
. providing provides the first reference data based on a first guide nel ody
contained in the karaoke nusic to guide the first part, and provides the
second reference data based on a seconrd gui de nel ody contained in the
karaoke nmusic to guide the second part. Preferably, the step of extracting

successi \Wh}it X ik isanpl es of the first nusic property and sanples of
t he second nmusi ¢ property during the progression of the karaoke nusic, and

the step of conparing successively calculates a difference between each
sanple of the first nusic property and the first reference data and
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and the second reference dat accumul ates the calculated difference to

obtain a second K6QidingP UeRlicd eMaesEfﬁﬁubyetw flSics | iRgbiAatiéh | boﬁfaiﬁflfga
second si nger. ment ironed above anhd according to the invention, when

pl ural i t yegbmpademenpdats antatdenst festireféreduetdasfnad sevondfetehicet difta,
singi ng voice of each wvocal part is properly evaluated, thereby providing

correct sespdoivelgsedrirésporfdinghera figst paer aed alssedbnd pactast the kerdeke mudic;
entire chorus. 24 What is clarmed is: 1 A karaoke apparatus acconpanying a

kar aoke nusi c aogeaemsitinge degiveotititngenératesishe karhokerahusic, acconding i togthe
provi di ng device that provides the nusic information containing
acconpaniaceotnphaimeandats whelest fifst ssngerefirge thwefics partalongecithdhe kheaske e
data, respectively, corresponding to a first part and a second part of the
kar aoke mmssic;and a second singer sings the second part along with the karaoke music;

a collecting device that collects a first singing voice of the first singer and a
second singing voice of the second singer during progression of the karaoke
music;

an extracting device that extracts from the collected first singing voice a
first music property characteristic to a singing skill of the first singer, and
separately extracts from the second singing voice a second music property
characteristic to a singing skill of the second singer; and

a scoring device that compares the first music property with the first
reference data to evaluate the singing skill of the first singer, and compares the
second music property with the second reference data to evaluate the singing skill
of the second singer so that the singing skill of the first singer and the singing
skill of the second singer can be scored individually and independently from one

another while the first singing voice and the second singing voice are mixed to

each other.

2 A karaoke apparatus according to claim 1, wherein the providing device
provides the music information of a duet karaoke music such that the first part is

assigned to a main vocal part and the second part is assigned to a chorus vocal



a generating device that generates the karaoke nusic according to the
acconpani nent data while a first singer sings the first part along with the
. karaoke music and a second singer sings the second part along with the

kar aoke music; a collecting device that collects a first singing voice of
the first singer and a second singingsvoi ce of the second singer during
progression of the karaoke nusic; an extracting device that extracts from
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second reference data to evaluate the singing skill of the second singer
so that the singing skill of the first singer and the singing skill of the
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second part is assigned to a c part erein the scoring
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vocal part and evaluates the singing skKill ‘of the second”singer who sings
t he chorqﬁng' olgert jointly with the first singer. 3 A karaoke apparat us
according to claiml1l, wherein the extracting device extracts the first
music property in terns of at |east one of pitch, volune and rhythm of the
first singing voice, and separately extracts the second nusic

4 A karaoke apparatus according to claim 3, wherein the extracting device
extracts the first music property in terms of pitch, volume and rhythm of the first
singing voice, and separately extracts the second music property in terms of pitch,

volume and rhythm of the second singing voice.

5 A karaoke apparatus according to claim 4, wherein the extracting device
secondarily extracts the rhythm of the first singing voice according to variation of
the volume which is primarily extracted from the first singing voice, and
secondarily extracts the rhythm of the second singing voice according to
variation of the volume which is primarily extracted from the second singing

voice.

6 A karaoke apparatus according to claim 1, wherein the providing device
provides the first reference data based on a first guide melody contained in the
karaoke music to guide the first part, and provides the second reference data
based on a second guide melody contained in the karaoke music to guide the

second part.




property in terns of at |east one of pitch, volunme and rhythm of the second
singing voice. 4 A karaoke apparatus according to claim 3, wherein the

. extracting device extracts the first nusic property in terns of pitch,

vol une and rhythmof the first singing voice, and separately extracts the
second nusic property in ternms of pitgh, volume and rhythm of the second
singing voice. 5 A karaoke apparatus according to claim4, wherein the
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second part. 26 7 A apparatus according to claim1, wherein
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property and sanples of the second music property during the progression
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calculates a difference between each sanple of the first nusic property
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obtain a first score point representative of the singing skill of the

first siagarmudatdssuheesalodhted adifférehes dodidbtairenae seeondescose hposanpl e
of the second nusic property and the second reference data and accunul ates

t he cal crdpresentdtivieesfethessingingskillnofitleesemondssinger.poi nt

8 A karaoke apparatus according to claim 7, wherein the scoring device
includes an averaging device that averages the first score point and the second
score point so as to evaluate a total singing skill of the first singer and the second

singer.

9 A karaoke apparatus accompanying a singer with a karaoke music
according to music information, comprising:

means for providing the music information containing accompaniment
data and reference data;

means for generating the karaoke music according to the accompaniment
data while a plurality of singers sing altogether along with the karaoke music;

means for collecting one singing voice of one singer and another singing
voice of another singer during progression of the karaoke music;

means for extracting from said one singing voice a music property

characteristic to a singing skill of said one singer, and for separately extracting
from said another singing voice another music property characteristic to a singing

skill of said another singer; and



representative of the singing skill of the second singer. 8 A karaoke
apparatus according to claim7, wherein the scoring device includes an

. averagi ng device that averages the first score point and the second score

point so as to evaluate a total singing skill of the first singer and the
second singer. 9 A karaoke apparatus 2acconpanyi ng a singer with a karaoke
musi ¢ according to nmusic information, conprising: neans for providing the

for gener at | ndCHE® H0F RSPAPEHBRCOMI MERE prdef, Wty el RIERoA Sl R

for generating e kar aoke

a plural iy lte $hRAGhBirk BRiIRLE QAR B Ghoes ali!dhid MdiREAGHTRCRY fhat (HEANS
for collecting one sitgithg voi ce of one srnger and another sihging voice of
anot her - sif\eal 4Tl ofhatd 99tz amd shidCartha ki %hﬁ;berrﬁﬁﬁ dfifidivi
extrac;inéﬁgfgh1safggghe%?ingﬁ g %oicé’a musi c property ¢ a?aé?gPPgPngto
a_singi ngnekiddeindetitl FRomSbiigeanomes WhilessAiar ahe! YinPihg 3dicB0and! Qi
sai d another sirging voice another nmusic property charaCteristic to a
singi ng anlethér Sihghid YothRCMigA9Sach®thé’ means for conparing each
musi c property wth tThe reference data to evaluate the singing skill of
sai d one singer and said another singer so that the singing skill of said
one singer and said another singer can be scored individually and
i ndependqt | y A rpetitsd ofna¢dshpahying aaksraoke fiuddc it wobiigernabcvitihg to
anot her singing voice are mxed to each other. 10 A nethod of acconpanying
a kar aokenmieiinfmatiehpmpmm%dhmgtdps ofirusi ¢ i nformati on, conprising the
steps of: providing the nusic information containing acconpani nent data and
at |east firgrovidiagetheemimia iaformation continirg crovmpanineaytedatavang ,at
correspondi ng

least first reference data and second reference data, respectively, corresponding

to a first part and a second part of the karaoke music;

generating the karaoke music according to the accompaniment data while a
first singer sings the first part along with the karaoke music and a second singer
sings the second part along with the karaoke music;

collecting a first singing voice of the first singer and a second singing
voice of the second singer during progression of the karaoke music;

extracting from the collected first singing voice a first music property
characteristic to a singing skill of the first singer, and separately extracting from
the second singing voice a second music property characteristic to a singing skill
of the second singer; and

comparing the first music property with the first reference data to evaluate
the singing skill of the first singer, and comparing the second music property with
the second reference data to evaluate the singing skill of the second singer so that
the singing skill of the first singer and the singing skill of the second singer can
be scored individually and independently from one another while the first singing

voice and the second singing voice are mixed to each other.



to a first part and a second part of the karaoke nusic; generating the

kar aoke mnmusi c according to the acconpani nent data while a first singer

. sings the first part along with the karaoke nusic and a second si nger

sings the second part along with the karaoke nusic; collecting a first
singing voice of the first singer and2a second singing voice of the second
singer during progression of the karaoke nusic; extracting fromthe

coll ecteqqfir Lndi ' APE ' b St G a
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skill o econd si nger, conparing t rst music property

the firsio hehaifvoRalphft 4 B@seddied gtaﬂeissé bl 8 al dhdtusWeal ipatt, and
singer, and conparing the second nusic property with the second'reference

data to Qupreni the ﬁ%p%ﬂl@ém?aﬁﬂﬁig ¢valliatdiaheainpthgsékitless et fifdtsing&ewho

singing skill of the first singer and the singing skill of the second

si nger cgihgshhesagiredotdldatt dhdlevahadies thlsipgine skily of tyseavtmdesiagbewhehi | e
the first singing voice and the second singing voice are mxed t0o each

ot her. 28ingklth® ¢isragdoval patt jodntlp veithithe st singesi n the step of providing
provides the nusic information of a duet karaoke nmusic such that the first

part is assigned to a main vocal part and the second part is assigned to a
chorus vocal part, and wherein the step of conparing eval uates the singing
skil'l of 12he fA nssthedageordihg tosilaigs 10heireaem thecsitp péektracting\exitratetha he
singing skill of the second singer who sings the chorus vocal part jointly
wi th t hefirst mtusic pyeperty2inAtermsod pitclnrddlume and! diythao of iherfirst sihging ep
of extracting extracts the first nusic property in terns of pitch, volune
and rhyt hoice, and Sepasatedy rextracts viliec sccendi mugiar prepertyexinr tarms wfepitebpond
musi ¢ property in terns of pitch, volume and rhythm of the second singing
voi ce. volume and rhythm of the second singing voice.

13 A method according to claim 12, wherein the step of extracting secondarily
extracts the rhythm of the first singing voice according to variation of the volume
which is primarily extracted from the first singing voice, and secondarily extracts
the rhythm of the second singing voice according to variation of the volume

which is primarily extracted from the second singing voice.

14 A method according to claim 10, wherein the step of providing provides
the first reference data based on a first guide melody contained in the karaoke
music to guide the first part, and provides the second reference data based on a

second guide melody contained in the karaoke music to guide the second part.

15 A method according to claim 10, wherein the step of extracting
successively extracts samples of the first music property and samples of the
second music property during the progression of the karaoke music, and wherein
the step of comparing successively calculates a difference between each sample

of the first music property and the first reference data and accumulates the



13 A nethod according to claim 12, wherein the step of extracting
secondarily extracts the rhythmof the first singing voice according to
. variation of the volume which is primarily extracted fromthe first
singing voice, and secondarily extracts the rhythm of the second singing
voi ce according to variation of the vdoune which is primarily extracted
fromthe second singing voice. 14 A nethod according to claim 10, wherein

the step Qicpafd Giﬁeﬁ&vicﬂ%&aih@ flrst §&ofee58{rﬂnfeﬁ>ég§’étlﬁgﬁ?éec§f ik §iﬂgiggé

gui de nel ody cont al ne n the karaoke nusic to gui I rst part,
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contained In e kar aoke sic to gu second part. 15 A ne

accor di ngahfple! 6Emﬂé3,sew6ﬁaehﬁu§ib_eg%§é}t§af afd t fiRC1SeBOnd S ¥ofepSide’ &ata and
extracts sanples of the first nusic property and sanples of the second

musi ¢ pr eeeuuldits Nthet healpukaeds differdicd hiy kabeagiie darusécondnseafeer goint
the step of conparing successively calculates a difference between each

sanpl e  gépidsentativd ofisd singinpekily ofnbe sbBeohd sixigaref er ence data and
accunul ates the 29 calculated difference to obtain a first score point

representative of the singing skill of the first singer, and successively
calcul ates a difference between each sanple of the second nusic property
and the décondA maehimrcreadable avellia acomtaining dastroetiont dor ataasing hflearaoke to

obtain a second score point representative of the singing skill of the
second simaehinel® perform operaion b aceninpanyingiankarpokes musicioma simger
causi ng a karaoke nmachine to perform operation of acconpanying a karaoke
nmusi ¢ on agcerdiggrto muste tifogmatiomswherent therapemationmbemprises ithe stepsanf:on
conprises the steps of: providing the nusic information containing
acconpani ment prevadiagdthe musiednioimation gfontaindng cacompanissydndatacind @ice
data, respectively, corresponding to a first dEggrt and a second part of the
kar aoke deastdirsgaatarance gatnendgesond refietencaddiadraspectivelye correspendingnt
data while a
to a first part and a second part of the karaoke music;
generating the karaoke music according to the accompaniment data while a
first singer sings the first part along with the karaoke music and a second singer
sings the second part along with the karaoke music;
collecting a first singing voice of the first singer and a second singing
voice of the second singer during progression of the karaoke music;
extracting from the collected first singing voice a first music property
characteristic to a singing skill of the first singer, and separately extracting from
the second singing voice a second music property characteristic to a singing skill
of the second singer; and
comparing the first music property with the first reference data to evaluate
the singing skill of the first singer, and comparing the second music property with
the second reference data to evaluate the singing skill of the second singer so that
the singing skill of the first singer and the second singer can be scored
individually and independently from one another while the first singing voice and

the second singing voice are mixed to each other.




first singer sings the first part along with the karaoke nusic and a second
singer sings the second part along with the karaoke nusic; collecting a

. first singing voice of the first singer and a second singing voice of the
second singer during progression of the karaoke .nusic; extracting fromthe
collected first singing voice a firstgagusic property characteristic to a
singing skill of the first singer, and separately extracting from the

second s';wgi ng \fﬁéénhjné_ fadabk Media ﬁ’é&ﬂ%’iﬁ%’htgh 26! SHhérel? tﬁeséteajéé'ﬁ
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singer, and co I ng the second nusic property with the second reference
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singing skill of the rst singer and the second singer can be scored
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voi ce and the second singing voice are mxed to €ach other.

machi ne pedeabirst singeawdercsings the htaialvaoal part aibeealuatdiethetdnghig skill of
provi di ng provides the nmusic informati on of a duet karaoke music such that

the fir gie Secdnd singesvenesitgs theraliorus voehl parttjoandy Wich the Girct giaper.i s
assigned to a chorus vocal part, and wherein the step of conparing

eval uates the singing skill of the first singer who sings the main vocal
part and evaluates the singing skill of the second singer who sings the
chorus vidBal pamnaghinetieadablid médiaf accnrdsngidor claim A6paelnérein rthedstbp eof
medi a according to claim 16, wherein the step of extracting extracts the
first nuektraptingextsadts thefirst musy propertointermmaf pitghhwolwhe tand thytbm

si nging voice, and separately extracts the second nusic property in terns
of pit chof be first singingyvoiceoandsepasateliy extnagisthe, seeand nwusicrpropery in
readabl e nedia according to claim 18, wherein the step of extracting

secondar tarnseqf pitehs vohime apdniyshm ofthe sepong) S1IgBHE VOI&e according to

19 A machine readable media according to claim 18, wherein the step of
extracting secondarily extracts the rhythm of the first singing voice according to
variation of the volume which is primarily extracted from the first singing voice,
and secondarily extracts the rhythm of the second singing voice according to
variation of the volume which is primarily extracted from the second singing

voice.

20 A machine readable media according to claim 16, wherein the step of
providing provides the first reference data based on a first guide melody
contained in the karaoke music to guide the first part, and provides the second
reference data based on a second guide melody contained in the karaoke music to

guide the second part.

21 A machine readable media according to claim 16, wherein the step of
extracting successively extracts samples of the first music property and samples

of the second music property during the progression of the karaoke music, and




variation of the volume which is primarily extracted fromthe first singing
voi ce, and secondarily extracts the rhythm of the second singing voice
.according to variation of the volume which is primarily extracted fromthe
second singing voice. 20 A machi ne readabl e nedia according to claim 16,
wherein the step of providing providesithe first reference data based on a
first guide nelody contained in the karaoke nmusic to guide the first part,
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nusi ¢ pr geeumulated tthe sealonlatedf eliffecenciat to aobtaincaunsdcsmb sé6re point
calcul ated difference to obtain a second score point representative of the

si ngi ng gkptdsentative of teosmhgingskill of the second singer.



