KARACKE APPARATT’SHWIW@WH c ! E%E@WWRG_

'BACKGROEUND OF THHES hkdNMENEG - The present i nvention relates’'to a
ka‘r aofke appar at utomatically controlling a sound field - '

“effect; an-acou m"”m”,m,Fund) effect -and el se1 whi ch are appl i ed to.
;perforrred _

KAR.AOKE APPARATUS HAVING AUTOMATIC
R EFFECTOR CONTROL

) The present .i.nye'ntionl rela.tes to a.,.'karao'ke a;ppa:ra.tus fo_r ,'
a.utomatlcally controllmg a sound ﬁeld eﬁ'ect an a.coustrc '
'(sound) eﬁect and else, wh1ch are apphed to performed
'musmal tones a.nd smgmg vorces | | e
A karaoke apparatus 1s constructed such as to produce
- an mstrumental a.ccompa.mment part of a requested song,
wh1ch 1s concurrently m.txed 'mth a hve vocal part of the ..;
E same song prcked up by a mlcrophone The ka.raoke e -
| a.pparatus becomes pOpula.r and is mstalled not only na ba.r
o and & club but also m a specrahzed rental room called | . '
| “kara.oke 'box” and a veh1cle such as & tounst bus The " ‘. |
. conventmnal kara.oke appara.tus 1s normally a playback type . |
o | ora musrcal tone reproductmn type composed of a record
umt for stormg audm mforma,tron and/ or assocmted v1deo
e o mformatmn of karaoke songs, an audro umt for reproducmg
| o " the kara,oke song and mmng a smgmg vozce therevnth a
wdeo umt for d1splaymg background p1ctures and word
B '-"'.chara.cters along mth the reproductmn of the kara.oke song, -
-a,nd 2 control umt for controlhng these of the record a,udm |

| and v1deo umts Recently, another karaoke apparatus of a,
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- nusi cal - tO_n_e,s_,a.nd__sJ-ngl—ng—vo . . :
eonstryucted such as to g Tes! o A kar aoke: apparatus is -
a request ed eetHasBee Sguge an instrunental acconpani ment part of

i chis. concurrently mxed with a live vocal art -
of the” ed up .by a nmicrophone. The karaoke bart
appar atus bec nd i's installed not only in a bar-
__cIubh brt a|Sﬁ |n a speC|aI|zed rental room.call ed.
a vehicle such as a touri'st bus. The. conventlonal karaoke a
| _ . aratus
hi nornglly a pl ayback type .. or_ a'nusical tone reproductlon Fspe o
¢ npose 3 garhtﬁgtft type ¢ or #%hisical tones gagerutiing typeorsidevelonady/ or
ssoci-at ed Vi formati on of ‘karaoke songs, an audio.unit- for -

'_-_: '_-reprodum ng w]nd}_{l‘éohﬁé.ﬁﬁks ﬁﬂieggéﬂéra’.ﬂorlfmg arxmhesmogvmtwcelmerewth a |

- and a

: _tones accordmg to.a song data prescr1pt1ve of the karaoke o
- song. Generally, the. synthetrc karaoke apparatus 1s connected _i' B
L ..through a communrcatron network to a host statlon for
| "__retnewng therefrom the song data L
"The: playback karaoke apparatus has the record un1t |
':'wlnch is- a closed or 1solated data source, hence the playback
._'...,-karaoke apparatus cannot respond to a request for a _
' _non-entry karaoke song wh1ch 1s not stored m the record umt B
On the other hand the synthetlc karaoke apparatus cau
access a database of the host stataon to freely retneve
"-thereﬁ'om a des1red song data m response to a smger s |
request An ultrmate type of the synthet1c karaoke apparatus
B is solely dependent on the data telecommumcatmn such that
all the requested song data are supphed from the host statron |
. B " -mthout exceptmn In order to save data comnmmcatron cost
| 'and txme reqmred for repeated access to the host statmn
- _upon every request a seml-se]f-support type of the synthetlc
karaoke apparatus has a storage deﬁmng an open data source |
| "for stockmg the song data supphed from the host statmn for
-l-reause SO L L | L
'. In order to meet vanous needs of users, the recent |

: karaoke apparatus becomes more and more sophrst1cated to
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afong with thﬁﬁsggwma ‘the karaoke'song, ~and.a control unit
for controllln record “audi o | . and vi deo UnitS' S
RecentIyL -anot aratus of-a '

2 synthetjc or a nu5|cal tone’ generatlng type is developed

Vi deo Unit |spl ayi nkba ground pi ctures and word = characters

equlp extenswe and mult1ple functmns besrdes the above
_noted telecommumcatlon functmn For one example, a sound |
- _ﬁeld processor is. msta]led to rnod.rfy the performed ka.raoke
song as if generated i 1n a specrﬁc sound ﬁeld space such as'a :
o _concert hall a.nd a hve spot For a.nother exa.mple, a
n:ucrophone eﬁ'ector is 1nstalled to add va.rrous acoust1c effects _
' such as echo, excitement. and ha.rmomzatlon to the smgmg
- voice to thereby en.hance much fun of the ka.ra.oke | |
performance However the conventmna.l ka.raoke apparatus 1sr |
| des1gned to control l.u:mted ma.m events o:E the karaoke o
; performance such as generatzon of the a.ccompa.mment tones - |
.' and drsplay of background p1ctures a.nd song word chara.cters,
whlle a.dd1t1onal events such as the sound ﬁeld eﬂ’ect a.nd the
| acoustm eﬁ'ect a.re manually controlled dunng the course of |
the ka.ra,oLe performa.nce The conventxonal karaoke
appa.ratus ca.nnot automatlca.lly chenge the addztronal effects |
in metchmg w;th a mood of the song durmg the course of the _'
" lca.raoke performance even though the sound ﬁeld processor

. and the n:ncrophone eﬁ‘ector are. mstalled

An ob Ject of the present mventmn is to provxde an
| -advanced ka:raoke apparatus m wh1ch a sequencer conducts

multlple controls over not only the tone generator and the

| THIS SHEET HAS BEEN |
1 REPLACED = |




V\:hl ch ‘cont ai ns - a tone generator for synthesizing nusical tones accordi ng to
“a®song data prescriptive of the karaoke song. Generally, the synthetic

kar aoke, appﬂﬁ%b&?H&ﬁBe&(ﬂbﬁﬁ&Ued t hrough a comuni cation network to a- host_----

st:at’i on.for efromthe-song data. - -~ The pl ayback karaoke"
appar at us ha it which- is-a-closed or .i-sol at ed-data source,
hence the pl apparatus cannot respond to a request for a :
non- ent ry karaoke song which is not stored in the record unit. On-the other.
hand, the synthetic karaoke apparatus can —access a dat abase of the . host

Sation {0 4Bttt} St e ar A gsiand 8908 Gobaotba ror (0
- solely dependﬁ)ﬁadl«fe sdﬁgd&a?a b@hﬁ&ﬂﬁﬂg%&&'&i&ialse!&’écﬁ Evént |
| mformatlon to thereby autornatrcally set a.nd cha.nge the
sound ﬁeld effect the acoust1c effect and else in ma,tch_mg
: W1th the mood of the karaoke song | |
Accordmg to the mventmn, a karaoke apparatus
-responsrve to a song request for soundmg an a.utomatlc
. accompamment mued W1th a s1ng1ng vo1ce to produce a
N .ka.raoke performance, compnses supply mea.ns responsrve t0 a .
song request for supplymg a composrte song data contammg
-a.n accompamment event data and an add1t1ona.l effect event
| _ data, sequencer means for tme-sequent1ally processmg the =
_. supphed compos1te song data to synchronously feed a tram of
the' accompamment event data and another trarn of the '
. add1t1ona1 effect event data in parallel manner w1th one |
another, tone generator means operatrve based on the fed
'accompamment event data for generatmg an automat1c
'accompamment so as to produce a karaoke performance, a.nd
| add1t10na1 means controlled by the fed add:tmnal effect event
| data for 1mpart1ng an add1tlonal effect to the lmraoke .'
' ".performa.nce 1n matclnng W1th t1me—sequent1a1 progresswn _j '
'thereof | B " : R
| In one specrﬁc form, a karaoke apparatus for soundmg a

L karaoke accompamment in response to a song request
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all’ the reques hsnngsﬂ,g; are supplred fromthe host statron wi t hout .
-~eXcept|on ‘In o a comuni cation cost. and time requi red for.'
_-rapeat ed access m

y

ati-on 'upon every request, a
sem - sel f- support t ynthetrc karaoke apparatus. has a storage :
- defining an open data source for: stocking. the .song data supplied fromthe
host station for re-use: .~ In order to meet various needs of users, the -
" recent karaoke apparatus becones mor e’ and nor e sophrstrcated to L

3 comprises supply means responsive. toa song request for
' '_supplymg a composrte song data conta.tmng a karaoke |
: ..accornpamment event data, and a sound ﬁeld effect event’ |
o _'data sequencer means for tlme-sequentrally processmg the
supphed composrte song data to synchronously feed a tratn of
the karaoke accompanlment event data and another tram of
' .-'the sound ﬁeld effect event data in parallel manner Wlth one
. another, tone generator means operat1ve based on the fed
L ._-karaoke accompanlment event data for generatmg a karaoke
- accompamment and sound ﬁeld means contro]led by the fed
sound ﬁeld eﬁ'ect event data for Jmpartmg a sound ﬁeld eﬁ'ect
to the karaoke accompamment m matchmg W1th
N t:me-sequentml progfessmn of the karaoke accornpamment
In another spec1ﬁc form, a karaoke appa;ratus responsrve o -
" toa song request for soundmg a karaoke accompamment |
-m.txed ’mth a. smgmg v01ce, compnses supply means
" 'responsxve to a song request for supplymg a composme song
o data contalmng a karaoke accompamment event data and an
: .'acoustlc eﬂ"ect event data, sequencer means for T _' S
- ttme-sequentta]ly processmg the supphed compos1te song data
. to synchronously feed a tram of the karaoke accompamment
i event data and another tram zof the acousttc eﬁ'ect event data. |
".m parallel manner w:th one another, tone generator means |

| operattve based on the fed karaoke accompamment event data
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~equi'p extensive and nultiple functions besides the above noted

t él ecomﬁi‘ ' IBeénRephtean.  For one exanple, a sound field processor . lS
|n§tal | ed performed kar aoke sorig as if generated in a - '
specific ace such as a concert -hall and a live spot. For

anot her exanple, a mcrophone effector is installed to add vari ous acousti.c-
.effects such as echo, excitenent and- har noni zation to the singing voice to
t hereby ‘enhance much fun of the karaoke. perfornance However, the S
‘conventional karaoke. appar atus is designed to control limted main events
_.Of t he kar aokfor genera.tmg a karaoke accompamment and effector means .
| -controlled by the fed a,coust1c eﬁ'ect event data for. 1mpa.rt1ng |
~an a,coust1c eﬂ'ect to. the: smglng voice in matchmg W1th
_tme—sequentlal progression of- the ka.ra,oke accompamment
In a more general form, a ka.raoke a.ppa.ra,tus responswe
| to a song request for soundmg an a,utomatlc a.ccompa.mment |
mlxed W1th a smgmg v01ce to produce a karaoke performa.nce .
- 1nvolv1ng va.nous kmds of add1t1ona.1 multlmed.la events, o
'_ compnses supply mea.ns responswe to a song request for-
'supplymg a. compomte kara.oke data havmg a mam track
carrymg an accompa.mment event da,ta and an. add1t1onal
'-tra.ck ca.rrymg vanous kmds of add1t1onal multnnedxa event
-data, tone genera.tor means operatave based on the supphed
'mam track of the accompamment eVent da.ta for generatmg
Can automa.tm eccompamment multlmedm, sequencer mea.ns
- for txme-sequentlally processmg the adchtmnal tracL 1n
synchromza,tzon wath the ma.m track to mdmdually d1str1bute
| '.the Vanous kmds of the addltmnal mult1med1a event data
| and vanous kmds of multlmedla equlpments controlled by
correspondmg ones of the d1stnbuted addltmnal multxmedla
| event data for carrymg out respectwe add1t1ona,1 mulnmedm
. events in ma.tchmg thh progressmn of the automahc o

accompa.mment

Accordmg to the mventmn, the sequencer means has
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_.perfornances eration of the acconpani nent tones and di spl ay of
backgroamﬁsmkghg es and song word characters, while addi ti onal- events such
‘as. the s ﬂ and the acoustic effect . are manual ly controll ed

_durTng t kar aoke performance. * The conventi onal- kar aoke _

' apparatus tlcaIIy change 't he addi tional ‘effects in natchlng :

~with a nood of the song duri-ng the course of.the karaoke perfornmance even

: though_the sound fi'eld processor and the hicrophone"effector-are instal |l ed.

SUVMARY" OF THE | NVENTI ON. .~ An object of the present invention is to

provi de an ANARS BT FACKONBARALAITYS 01b nMnlnpletashsnencpma%eiducts
-rrultl ple contfol s over -not only the tone generator and the

Inanner. Bas1ca.11y, the sequencer tota.lly controls pnma.ry

events of the ka.raoke performa:nce mcludmg the tone
o generatmn of the accompamment and the d_xsplay of the | "
i : 'ba,ckground plcture and the song Words The sequencer |
"further controls secondary or add1t1ona.1 events such as the -
- sound ﬁeld a.pphca.tlon, the acoustrc eﬁ'ect apphcatmn, the
.-'1]lurmna,t1on and the stage movement so as to enha.nce L

. amusement of the ka.ra.oke performance o

F1g 1 1s an overa]l block dlagram showmg an mventwe

| "hraoke system

F1g 2 13 a. blOCk dlagra.m Of al total control de’v‘lce
_mcorpora,ted m the mventwe karaoke system. '_ ._'_ A

Fxg 3 1s a. detaaled structural d1agram of the F1g 1

.system I R -
Flg 4(&) and 4(b) are a schematrc dmgram showmg a -
- compos1te song data format adopted in the mventwe system.

Flg 5 1s a,n ﬂlustratrve dmgra,m showmg a routme of

executmg mam events . Uit e L
| F1g 6 1s an ﬂlustratwe dlagram showmg a routme of .
executmg addltlonal events concurrently w1th the mam

events
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d| spl ay but aI SO addltlonal equi pnent s so as to process a kar'aoke

: sbng dai aceddi t i onal .efflect. event- information to thereby
aut onmat
and ‘el s

F1g 7is an operatmnal bIoc.L dlagram showmg rnultlple

W|th the rrood of the karaoke song

. _controls by a multlmed.la sequencer

| Here.'mafter,' emhod.iin'ents of the inventi'on W'iil be
. -descnbed in conJunctmn W1th the drawmgs Fig. 1 shows an B
. overa.ll constructmn of a karaoke system accord_tng to the _,
. present mventlon The system mcludes a Laser DISC (LD)
o changer 11, a d.tsplay in the form of a momtor CRT 12 a -
rmxmg a.mphﬁer 13 a m.tcrophone 14 and a palr of ,
_'loudspeakers 15 those of wh1ch are connected altogether to
"constztute an ordmary karaoke appa;ratus 10 of the mus1ca1
__'.tone reproducmg type or the playback type. The mventwe |
| system further mcludes a total control dev1ce 20 w]:uch
contams a tone generatmg processor and wh:ch is connected
to those of the momtor CRT 12 and the rmxmg amphﬁer 13
. _to functtonally const1tute another kara.oke apparatus of the |
musrcal tone generatmg type or the synthetm type Thts total
o control devme 20 functmns as a. tota,l system commander |
connected to a part of the playback type ka.raoke apparatus e
10 so as to buﬂd and control the total karaoke system wlnch
.' isan. mtegratlon of the playback karaoke and the synthet1c
R ._karaoke A remote host statlon 30 1s connected to the total
o 'control dev1ce 20 through a fast d1g1ta1 commumcatmn

change the sound field effect, t he acoustlc ef f ect o
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Accordlng to the invention, a karaoke apparatus respon5|ve to-a song '
réquest: for s@hinsh I C acconpanlnent mxed with a singi ng voi ce
ta produce a nce,. -conprises supply neans responsive to a =
song request f conp03|te ‘'song data containing an .-
“acconpani nent event data and an additional effect event data, sequencer .
~neans foi time-sequentially processing the supplied conposite song data to
synchronously feed a train of the acconpaniment event data and anot her.
‘train of the additional effect event data in paral | el ‘manner with -one

another , t onengtwerktsuchrearintegrataid Servives DigitahNétevbric (ISP ment
event: data for generating an automatic acconpani ment- so as to produce a

Kkaraoke perf oandnEecahuirenNatwork (EAMNY, opain ahbbug publie. fed additional -
e O omansmication line bo teatsit thereto a requested g ¢
data A remote controller 50 is: prov1ded to 1nput a comma.nd
' such as a song request mto the ka.ra.oke system
_ | The playback ka.raoLe a.pparatus 10 1s a self-supportmg
E type such that the LD changer 11 (1 e,a v1deo d1sc player)
| ._conta.lns a great number of Laser DlSCS (LDs) as a closed data
source The Laser D1sc records a number of ka.ra.oke songs -
- and a.ssoc1a‘ted words (1 e., lyrlcs) and background plctures
. The LD changer 11 ; 1s controlled by the song request to access
and select the Laser D1scs to output an audao s1gna1 AUDIO
' representatwe of the requested karaoke song to the rmxmg
- arnphﬁer 13 af Well as to output a V1deo sxgnal VIDEO
..representatrve of the assoc1ated words and pictures The | '_ | |
. --"mnung amphﬁer 13 Imxes a hve smgmg v01ce of & smger o
'- plcked up. by the rmcrophone 14 wrth a karaoke B
. accompanimeut of the requested song The loudspeaker 15
| acoustically transnuts the rmxed sound of the vo1ce and the
) accompamment to produce karaoke performance _
o Concurrently, the momtor CRT 12 drsplays the song words
_and the background p1cture assocmted to the requested

. .karaoke song to ass1st m the vocal performance of the smger

F1g 2 is. a block dlagram showmg a deta.lled mterna.l
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perforrranee—kﬂ—ﬂcat#eﬁ—'ﬁg—vm—t"h t"| me-sequenti al progression thereof. ~ In
one speolf iﬁ‘ortﬂ”&e&ﬁg g@ appar at us for soundl ng a kar aoke accorrpam ment

o A

conprises s
o i _conStruction of the. tota.’l control'.de'vice-ZO .The total'control '

est o 5
wponswe to a. song request for Lo o

o ':dev1ce 20 1s generally d:mded into a comma.nd block 21 for
: .; ) _mtegrally controllmg the playback a.nd synthetrc karaoke
-- apparatuses a data ﬁle block 22 for stochmg song data used h
m the synthetrc karaoke and an acoustlc / graph1c blocL 23
| "haw mg multlple functlons Frrst the command blocl~. 21is
S comprlsed of a rece:lver 21A a panel mterface 21B a request |
o | -contro]ler 210 an 1nd.1cator 21D a dnver 21E an I/O
. selector 21F and an ‘access mterfa.ce 21G The recerver 21A
recerves a command from the remote controller 50 The panel, o
o _' mterface 21B admrts another command mputted from a |
E ssw;tch pa.nel 24 (Frg 1y mstalled in the front fa.ce of the total_ o
| eontrol de\flce 20 The request controller 210 operates 1n
,response to a command of song request from elther of the .'
.recerver 21A and the panel mterface 21B so as to orgamze a
"plurahty of song requests to eﬂ"ect selectron and/or S
reservatmn of the requested kara.oke songs. The md.rcator 21D -
N '1s dnven by the dr1ver 21E to 1nd1cate 1tem codes of the
| selected or reserved songs The I/ o selector 21F selects
| mputs and outputs of the audro and v1deo 51gna.ls
The data ﬁle block 22 ; is compnsed of a ﬁle sorter 22A &
.commumcatlon controller ZZB and a. data storage 220 The o
- ﬁle sorter 22A recelves the selected or reserved 1tem codes of i

| 'the Laraoke songs from the request controller 21C The

10 o
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suppl ying a conposite song data containing a karaoke acconpani nent event.
data and a sound field effect event data, sequencer neans for . = .

tipe: sequdy t mfeedng t he supplied conposite song data to- .
.synchr onou in of the karaoke acconpani nent .event data and .

‘anot her- tr nd field-effect event data in parallel manner wth
one another, tone generator means.operative based on the fed karaoke - o
-acconpani ment event data for generating a karaoke -acconpani ment, and sound ...
field means controlled by the fed sound field effect event data:for _ '
inparting a. smmdnimnioateonexmtroﬂehéz&cemammcammm rehethost mat ching -
wth tinme- sequentlal progressi on of 't he karaoke acconpaninent. -~ .. In
anot her speci fstatiom 80 thicugi thealfiaNaneswork pthsThe dabastovager equest

for: soundi ng ‘a. kar aoke-acconpani ment. mni xed.wi th a 'singi-ng-voi-ce, conprises
suppl Yy rreans 220 stocks the song data recerved from the host statron o

through the ISDN network 40 to form a data file as an open '
' data source In 0perat1on, when the file sorter 22A recewes
~'the select or reserve command from the request contro]ler "
| 210 the ﬁle sorter 22A 1mt1ally accesses the data storage 220 :
: ., to. search 1f the song data of the requested karaoke song is- |
stored If stored the searched song data 1s read out On the o
- other hand if not stored the comrnumcatron controller 22B |
s, actwated to adrmt a requested song data frorn a database o
of the host statxon 30 The data storage 220 rs comprxsed of o
o der e::ample, a hard drsc dnver (HDD) havrng 8 capacfcy of
o ) 100 MB (megabyte) such that the HDD can stock one. -
thousand songs provxded that each karaoke song is prescrrbed L
by 10 KB (kﬂobyte) of song data m average ,
The acoust1c/ graplnc block 23 1s compnsed of a data
buffer 23A a rmﬂtrrnedla sequencer 23B a tone generatmg
processor 23C a v1deo processor 23D and a v1deo B
i supenmposer 23E The data buﬁ'er 23A temporanly holds the i
| song data supphed from the ﬁle sorter 22A The multrrnedla ._
sequencer 23B synchronously c0ntrols varxous events |
- ..-' mcludmg generatlon of musmal tones dxsplay of. p1ctures and L

'apphcatmn of addltlonal effects accordmg to event

n
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_respon5|ve to a.song- request for supplylng a ‘conposite song data

containing a ka mowpam ment event data and-an -acoustic effect event

dat a, sequ&heeﬂeetrmeﬁe%nfRT 4ime-sequentially processing the supplied

corrp03|te S nchronously feed a-train of the karaoke
acconpani rre m&um andanot her train of the acoustic effect ‘event

data. - in para th one anot her, "tone generator neans operatlve.'
based on the fed kar aoke acconpanl mant event data .~ -

- mformatron conta.med in the compos1te song- data or karaoke
- data. The tone generatmg processor 23C processes the song -
| ._‘da,ta to synthesrze the musical tone of the karaoke song under
the control by the sequencer 23B The vrdeo processor 23D |
"._generates the ba.ckground prcture, the characters of the song" o
B Words a.nd else The 'vrdeo supenmposer 23E superlmposes o _'
. the gra.phrc outputs of the vrdeo processor 23D W1th another a
o p1cture such asa background motron plcture Whlch is’ Co
" recordedina background v1deo LD (BGV—LD) loaded in 2the o
":LDchangerll AT A R |
| The I/O selector 21F of the comma.nd block 21 .
""coordma,tes the audm pa.rt of the ka.raoke performa.nce such

‘as to. Select erther of the playback audm output from the LD
| changer 11 and the syntheszzed audm output from the tone T

generatmg processor 230 to feed the rmxmg amphﬁer 13
- Further, the I/O selector 21F coordmates the vrdeo part of
| =-the kara.oke performa.nce such as to select erther of the v1deo :
| output reproduced from the LD changer 11 and the other -
| v1deo output genera.ted from the v1deo supenmposer 23E to s
| feed the momtor CRT 12 If the LD changer 11 1s -' .
- | drsconnected from the I/O selector 21F, the synthettc karaoke
-apparatus ahd the playback karaoke apparatus are |
L _functronally mdependent from each other The synthet1c and
- playba,ck karaoke apparatuses are. mtegrated vuth each other

12 -
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6 - for geﬁesatﬂ—ﬁg—a—leasaolee—accorrpam rrent ‘and effect'of' means controlled-

by the -fed AGAYS dthﬁslfeen acVENt data for Jrrpartl ng an acoustic. effect to -
_the si ngi ng ng wi th time-sequential progression of the

kar' aoke acco In a nore general form a karaoke apparatus

__respon5|ve t t for sounding an-automatic accdnpanlnent m. xed.
“with a singing v0|ce to produce a karaoke perfornmance i'nvol ving vari ous '
ki.nds of additional rmultinedia events, conpri ses suppl y- neans responsive to

.a-song request ‘for supplyin conposi t e _kar apke .dat a hQV|n a naln track:"
carry| ng an abymmamsnof\the%dﬂ S&&@O&rﬂifém theiasegss mtertace

' 21G wh1ch are prov1ded in the control dev1ce 20 _
In the karaoke system as shown in F1gs 1 and 2, the
_' command block 21 operates in response to a song request
- .from the remote controller 50 or else to 1n1t1a]ly check as to 1f
: the requested song is recorded n the closed and separate data :
- source of the LD changer 11 Namely, the ﬁrst pnor1ty is.
.g1ven to the playback karaoke apparatus 10 for eﬁic1ent use of
: '_the audlo vrdeo source recorded 1n the LD changer 11. If the
, ._P',LD changer 11 stores the requested karaoke song, 1ts audro
and vrdeo outputs are ut1hzed to eﬁ'ect the karaoke ._ _'
B performance On the other hand 1f the requested keraoke |
- song is not found m the LD changer 11 the command block
o 21 pa:sses an 1tem code of the requested karaoke song to the |
ﬁle sorter 22A so as to utlhze song data of the synthet1c .‘ '_
o -karaoke apparatus In such a case, the database of the host
stat1on 30 1s not accessed 1mmed1ately, but the mternal data o
'_storage 22C 1s accessed precedmgly to check as to if the o
'.requested song data 1s stocked If stocked the requested song
| -data is retneved from the data storage 22C for the musmal |
| tone synthes1s. Namely, the second pnonty is gwen to the
- 'open data ﬁle of the data storage 220 Further, if the E
.'- .requested; ng is not found i the data storage 220 the host |

" ‘station 30 is called to transrmt therefrom the requested song
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Irachlc rr |ng vari ous klnds of addltlonal nultlnedla event data tone
géner ot headt i ve based on thé supplied main track of -the.
acconﬁl data for ‘generating an- autonmatic acconpani ment , '
cmul ti r means for time-sequentially processing the addltlonal_
track in synchronrzation with the main track to i'ndividually distribute the
various .kinds of the additional multinmeda event data, and various kinds of
~nul ti-medi a equi prents control led by, correspondlng ones of the dlstrlbuted
addi tional nultinmedia event data for carrying out respective addltlonall-

Eebopon ot S e Son Pre o o s has
pnonty is given to the original. database of the host station.
N _-' " In case that the synthet1c ka.raoke apparatus is not provlded
.. 'Wlth the data storage 22C the song data retneved from the
| _host statlon is given' the second pnonty
| Flg 3 shows a detaﬂed construcnon of the 1nvent1ve
| karaohe system The dlsclosed embod.lment conta,ms
'-add_ltlonal components and eqmpments not exphc1tly
' ﬂlustrated m F1gs 1 and 2 For example, a central processmg
| _umt (CPU) 61 is prowded to underta.ke overa.]l control of the -
“ kataoke system a.ccordmg to a program ROM 1nstalled m the
.multlmedia sequencer 23B A ra.ndom access memory (RAM)
62 prowdes a workmg area used when the CPU 61 undertakes
| -the overall control of the karaoke system A data and address ,.
| bus hne 63 connects the va.nous components a.nd equ1pments
altogether to constltute the karaoke system. A "VIIDI |
3 mterface 64 is provzded to connect to an external electronlc . |
mus1cal mstrurnent 42 A changer controller 65 controls the -
LD changer 11 The changer controller 65 can be selected
_- accordlng to a model type of the LD changer 11 o
An ADPCM decoder 66 is prov1ded to undertake |
o “bzt—converszon and frequency-conversmn to expa.nd an } |
: adoptlve delta pulse code modulatlon (ADPCM) data

'conta1mng compa.cted aud1o s1gnals fed from the’ mult1med1a |
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7 ."mctlons to carry out multiple tasks in paraIIeI
manner. B3 T Relseuencer totally controls primary °. - = events
~of sthe ka ’ ce including the tone: . generation of the -

acconpani dlsplay of the . ~_ background picture and the
© song words. The sequencer . _ . D ' LT

| I_ sequencer 23B A p1tch slnfter 67 is connected to the o
| | ._'_--ADPCM decoder 66 for controlhng the tone pltch of the -
o decoded a.ud.lo srgna.l a,ccord.mg to key 1nforma.t10n prov1ded
'-.from the multlmedla sequencer 23B An effect mixer 68 |
B receives the outputs of the p1tch shlfter 67 and the tone ,. _
'generatmg processor 23C The tone generatmg processor '23C
" functrons asa rnusrc synthes1zer drrven by a song data. to
'-synthe&ze an a.udm srgnal of the kara.ohe song The tone |
_generatmg processor 23C 1s compnsed of a tone generatmg
L unit for synthesmng the mus1cal tone based on the MIDI
- _-'- 'data or else and a ccntrolhng umt A rmcrophone eﬁector 69
- -'.1mparts an a.cousuc eﬂ’ect such a.s an echo, an exc1tement a
| harmomz.a,tlon and else to an output of the rmcrophone 14/ A
o chgrta.l sound ﬁeld processor (DSP) 70 i 1s prowded to 1mpa.rt a, L
,sound ﬁeld eﬁ‘ect to the outputs of the tone generatmg |
| processor 230 a.nd the rmcrophone effector 69 and the a,udw
ﬂ output of the LD changer 1. e '_
| On the other hand the v1deo processor 23D processes
| character mformatmn representatrve of words and else |
"assocmted to the performed song, and background plcture
'. . mformatlon representatlve of strll and motmn p1ctures $0- as o
| to generate a vrdeo 51gnal for d1splay In thls embodJment the |
wdeo processor 23D is dmded mto two umts 23D1 and 23D2

' 'The one v1deo processor umt 23D1 generates the song word

15
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furthém' or additi onal "e'ven_t.s such as the - sound

|IIum na
the kar ao E‘“E
1lis

ge m)vement S0 as to enhance | ~ anusement of |
: BRI EF. DESCRI PTI ON OF THE DRAW NGS
b ock di agram ‘Showi ng an i nventi. ve

field a g&HwBeeﬁlwta?@Oust ic effect application, the-

,Flg 2 is a block diagramof a- ‘total control device - |ncorporated :
in the-i'nventive karaoke system L . Fig. 3 s a detalled

struct u'ral d| agram-of the Fig. o system -

: cha.ra.cters to output a v1deo signal VIDEO' 1, and the other -
Ivrdeo processor umt 23D2 genera.tes the ba.ckground pictures -
.' _to output the vrdeo 51gna.1 VIDEO 2. The LD changer 11is |
" opera.ted to reproduce the ka.raohe song recorded in the Laser . =
D1sc in the pla,yback ka.ra.oke mode, or otherw1se to reproduce |
- 1mage mforma.tlon alone for use in the synthetlc karaoke .
g _-mode More pa.rtlcularly in the synthetm Lara.oke mode, the
LD cha,nger 11 is. operated in synchromza.tlon w1th the
| _" Lara.oLe a.ccompamment synthesrzed by the tone generatmg .
. processor 230 to output a v1deo srgna.l VIDEO 0 |
_. representatrve of a st111 p1cture recorded m a glven frame of a B
g:ven Laser stc, or representa;twe of a. motmn plcture Wthh .-
fl_.starts from a gwen frame The vrdeo supenmposer 23E
superlmposes these wdeo 51gnals VIDEO 0 VIDEO 1 and
.VIDEO 2 w1th each other to form a compos1te p1cture
Further, a, down loader 71 of the portable type is utlhzed .
| 'to load 8 package of the song data mto the storage (HDD)
-220 wrthout usmg the ISDN network 40 For example, when |
) the 1nvent1ve karaoke system 1s mstalled at a glven user spot
.a suppher brmgs the portable down loa.der 71 to the user spot
to load the package of song da.ta at once By such a volume
"loadmg, the’ user ca.n save a long txme commumcahon Wrth
the host sta,tmn 30 through the ISDN network 40 whlch

o would be needed for transfer of the great volume of the
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' Fig. 4(a) and 4(b) are a schefratlc di agra'm showing a - . conposite

~.song data mmtmg ldeda t he . |nvent|ve system = . . . Fi g.- 5 is
- an, |Jlustra ovmng a routine of - - executlng mai-n .

events. | 6.is an illustrative dlagramshovvlng aroutlne ’
~of.

tional events concurrently W th the mai n
.‘events. R 8 .
2 _composrte song da.ta. .
Herema.fter, detaaled descr1pt1on will be grven to
o _s1gmﬁca;nt aspects of the mventrve kara.oke system in

o con_]unctr_on Wrth the drawmgs.

" Pla)ba,cLLSynthesm control o

- When the remote contro]ler 50 or the swrtch panel 24 is .
: actua.ted to desxgnate a ka.ra.ohe song to be performed the _
- '-'CPU 61 refers to an mdex ta.ble stored m the data storage : .l |
o 22C‘ to check as to 1f the desrgna.ted song 1s recorded in the o
o LDs of the a.uto-changer 11 whlch is gwen the ﬂrst pnonty If o
o | recorded the desrgnated song 1s reproduced from the LD m o
the playback mode The a,uto-cha.nger 11 outputs the audlo |
N .51gna1 whmh 1s transrmtted to the loudspea.ker 15 through the
S DSP 70 and concurrently outputs the v1deo s:gnal VIDEO 0 |
o '. 'whtch is transrmtted to the momtor CRT 12 through a o
:_ .selector sectmn of the vrdeo supenmposer 23E On the other o -'
: hand the hve vo1ce of the smger is converted by the
mrcrophone 14 mto an electnc s1gnal wlnch is fed to the DSP
N 70 through the rmcrophone effector 69 The rmxmg amphﬁer
.13 rmxes the accompanment part and the voca.l part Wlth
each other so that the loudspea.ker 15 produces the mlxed
audro output ie Laraoke performance .

If the de51gnated song is not recorded in the LD cha.nger

11
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Fi g 7 is an operatlonal bI ock di agram show ng mul tiple controls by a -
mul ti medi Bhissth HascB;ane laced DETAI LED DESCRI PTI ON OF- THE | NVENTI ON S
Her.ei nafte of -the invention -will be described in conjunction
wi'th the d

‘according to the present i nvention. - The system.ncludes a Laser Disc (LD)
changer 11, a displ ay in the formof. a nonitor CRT 12, a mixing anplifier
13, a m crophone .14, "and .a pair of Ioudspeakers 15, t hose: of which are

connect ed aI toget her ‘to constitute an. or di nary kar aoke apparatus 10 of the
- nusi cal the: CPU 61 searches the song data stocked in the HDD

storage 22C Wh1ch is. g1ven the second pr1or1ty I the _
: desrgnated song is stocLed in the data storage 22C the song
_data is retneved and loaded into the RAM 62 The tone . |
. *generatmg processor 23C operates accorchng to the song data 3
|  to synthes1ze the mus1cal tones to effect the karaoke
-.'performance Such a synthes1s of the musma.l tone 1s carned
: out under the control by the multlmedla sequencer 23B With
"'regard to the audlo part the tone generatmg processor 23C
'-successrvely generates the musrcal tone s1gnal accordmg to
the d1g1ta1 song data read out from the RAM 62. The musmal
- tone 51gnal is- acoustzca]ly reproduced by the loudspeaker 15
| 'through the effect mner 68 the DSP 70 and the n:umng
'. amphﬁer 13 W1th regard to the v1deo part the v1deo '_ |
" _'processor umts 23D1 a.nd 23D2 produce the Word characters
and the background p1ctures, respectlvely, accordmg to
B -graph;c mformatlon contamed m the song data under the "
--control by the mu1t1med1a sequencer 23B in synchromzatlon |
W1th progressmn of the song The generated Word characters
| and background p1ctures are v1sua11y dlsplayed by the momtor |
| . CRT 12 through the wdeo supenmposer 23E Add1t10na]ly,
L 'another hackground plcture reproduced from the LD cha.nger |
..11 may be also superposed to the background p1cture and the

a Word characters by the v1deo supenmposer 23E The vsord

18
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tone reproduci ng type or the playback type. The inventive system further
I ncl udeSl‘haSlhatHisBem”R la¢eddevi ce 20 which contains a tone generati ng
_'processo connected-to those of the nonitor CRT 12 and the -
;m XI ng a functionally constitute another karaoke apparatus of
‘nusi ca tone generat| ng type or the synthetic type This total control
deV| ce 20 functions as a total system commnder connected to a part of the-
pl'ayback type kar aoke apparat us 10 so as to build and control the tot al

kar aoke systemwhich is an inf 1o he, .pl aybacgk k the
syntheti c kargb@é'a'c Iise%’iﬁ s‘%—‘éﬁ%ﬂf?‘hh’ Eﬁ ‘Pﬁ%ﬁ’@oéiﬁﬁrﬁe '
c.ont_.r_ol devi C%h%% at,rc]:h (e} adlsp(la,;ged %vor s”lrs“Eé&?éﬁt‘iQny cha.nged in~

'_ synchromzatmn wrth progressmn of the song so as to teach
."the player Vocal t1rmngs Accord.tngly, the player can smg a
R song Whlle handltng the rmcrophone 14 and followmg the |
o --word characters dlspla,yed on the momtor CRT 12. -
' . If the des1gnated song da.ta is not stoched m the HDD
 storage 22C the CPU 61 a.ctlvates the commun1ca.t1on |
. controller 22B to taLe the des1gnated song data from the host
° sta,tlon 30 on hne, wlnch is. grven the th.trd pnonty Namely,
e the host statzon 30 is called through the ISDN network 40
| When the host sta,tton 30 responds to the callmg, the song
]item code 1s sent to request the demgna.ted song data. The
3 .taken song data is stocked in the HDD storage 22C for. re—use |

Forma.t and content of compos1te song data -ﬂ | A

The synthettc karaoke appa.ratus is dnven by the g | |
composxte song data Wthh has a data format generally shown -
in F1g 4(a) The compos1te song data is compnsed of a
header and a subsequent sena.l tram of a word track an |
- accompamment track an addxtmna,l control track and so on .'
The add1t10na1 control track carnes control mformatton '. -
| eﬁ’ective to automatmally control addltzonal equtpments such
':. as the DSP 70 the mlcrophone effector 14 and else Each

19
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: 'net\/\oruJ.Lch_as_Lm.egLal_ed SerV| ces Digi tal .Network (1 SDN) and Local .
" Area Network (LAl or an anal.og public comunication line to transmt
‘thereto W Aﬁi " data. A renote controller 50 is provi ded. Ito
input a c as a song request into the- -kar aoke system - .
The pl ayb arat us 10 is a self-supporting - type such that
the . LD changer 11 (i.e., a video disc pl ayer) . - contai ns a great nunber
of. Laser bi scs (LDs) as a cI osed data - : |
| track has a sm:ular a.lternate a.rra,ngement of a dura.tmn a.nd
B "a.n event The song da,ta is tra.nsferred from the host stat1on
‘in the. serial forma.t so tha.t the transfer of the comp051te song
' R data is completed When the la.st track is recerved Therefore,
. the kara,oke performance is sta.rted a;fter the last track is " .
o :recerved by the karaoke system The player must wa.1t for'a '_
K '-consrdera.ble t1me 1nterva.l a.fter the request to actua.lly start
o the karaohe performance For example, the typrca.l song data o
_hasa length of 15 KB - 20 KB for the header and 10KB
| from the word tra.ck to the control tra,ck Such a length of the -
'song data is tra,nsferred by about 15 seconds through the fast |
-' ISDN netWOrk havmg a da.ta. transfer rate of 8 KB per R
second. .Actually, th1s net transfer tnne is edded by overheads -
o 'such a.s a calhng tune of the host sta.tlon, a database access o
. time 1n the host statron and else s0 tha,t the total transfer L
- t1me rea.ches more or less 20 seconds Thls Wa.rtmg trme is ten
~or more tnnes as long as the retneval txme of the song data |
from the HDD Whlch is in the order of 1~ -2 seconds | |
In wew of thls, the data transfer format 1s arranged a,s
shown in F:g 4(b) m the mventlve ka.raoke system Namely, -
. m the ongmal song data format shown m F1g 4(a), the word
track is- d1vrded into txme-sequentlal sect1ons of. Al A2
- A’\T the accompamment trar:k is hkew1se d1v1ded mto

o tlme-sequentzal sections of Bl B2 BN and the
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'source " The Laser Di sc record a nunmber of karaoke songs. ~and

associ ated’ HasBeen ? s) and background pictures. The LD .
- changer - 11 i's lm he song reguest to access and select the -
Laser Discs to o signal AUDIO -~ representatrve of the ..
requested karaoke song to the m Xi ng anplifier 13 as well as to

out put ‘a video signal.-VI'DEO representative of the associated words

and pictures. The "~ mixing anmplifier 13.m xes a live singing voice of a

;Icgngnr)anr rre.nt ﬁegé’é Ed‘rﬁg}g% égdgp%zrsa()k? “acousti cal y.
produce Kar 23@%23@%‘5%% SetHRmE LRI he n gﬁfe‘égf;@g b§FEhi ays the
o erts | in K AR AN o atE Rl sl pulpr eSS

P collected from the respectlve tracLs to compose a ﬁrst track o
'_ Slrmlarly, the second sect1ons A2 B2 and C2 are. collected to
| '-'.form a second track In s1m11ar manner the N-th sections
o _ _'.__AN B’\T and CN are collected to form an N-th track For =
- example, in ca.se of N = 6 the data transfer of the ﬁrst tracL -
L havmg the length of about 1:) KB is completed by about 2
| seconds The precedmg data transfer of the header reqmres
B about 2 seconds hence only 4 seconds are spent to recelve the '. o
 first track Even i an overhead 1s added the recelpt of the
- '.,ﬁrst track may be ﬁmshed by about 8 seconds Upon recezpt
- of the ﬁrst compos1te track the karaoke system obtams a top
."-part of a]l the performance mformatlon mcludmg the song
| ;'Word data, the accompamment event data, the control event
" data and- else to thereby readﬂy start the top part of the |
=ka.raoke performance accompa.med by the Word d1$p1ay and
'addltional events In est1mat1on, the song data. representatwe:_ .
of & musxc p1ece of 3 rmnutes length is dlvxded 1nto the ﬁrst
_track through the s1xth track such that the karaoke system
‘can- commence about 30 seconds of the karaoke performance

- Laraoke system commences the kara.ol\e performance after the- |

21 .
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Fig. 2'is a block diagramshowing a detailed internal

| dev1cé 20d|s
;|ntegrally co

appar at'uses,

ded into a command- bl ock 21 for.
playback and synt hetic karaoke ..
ock 22 for stocklng song data used

ﬂﬁ@ﬂ&tnggegﬂ@gge gt he total control .device 20. The total cont r'ol'

- l-ﬁrst tra,ch 1s rece1ved Whlle the second and further tracks are
B *contmuously entered After the: performa,nce of the ﬁrst tra.ck
.IS ﬁmshed the second tra.ck is performed while the remammg x

o tra,cks are contmuously entered By such a ma.nner of ﬂymg

s sta.rt the ka.raoke system Jmmed1a.te1y 1mt1ates the La,ra,oke

: "performa.nce to ﬁmsh the same W1thout mterruptron, while -
- the song da,ta Is transferred 1n parallel to the La.ra,oke S

'-performance

S Multimedie' 'sequencer' |
| The multnnedla. sequencer 23B is basrca.lly composed of
o an MIDI sequencer and is pro\nded mth operatmg system
| .(OS) function to concurrently execute parallel tasks '

Consequently, the multlmedla sequencer 23B can’ execute 1n

_, rea.l tlme ba.srs 2 multrple of events of plural tra.cks conta.med |

o 'm one composrte song da.ta, m synchromzatmn W1th ea.ch other |

under the software control The “even t:overs a W1de vanety

of representatmns mvolved m the ka.raoke performance, TR
: mclud.mg 1nstrumental a,ccompa.mment song word dlsplay, : )
.' ba,ckground p1cture, sound effect external 1nstrument control
| and so on: The multrmedra sequencer 23B recerves the song |
| data whlch 1s read out from the workmg RAM 62 by means -
of the CPU 61 As shown 1n F1g 4(a), the composzte song

| .'_da,ta is composed of the Word track the accompamment track

22
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in the synthetlc karaoke and an. acoustlc/graphlc bl ock- 23 having

mltiple H#sBeexFR hated t he command block 21 is . - - . conprised of a
‘regeiver 2 erface 21B, a request .. contral l er 21C, an
I ndi cat or 1E an I/O - sel ector 21F and an access -
.interface 21G The rece| ver - receives a command fromthe renote
~controller -50. The panel . .' interface 21B adni.ts anot her command
_inputted froma . switch. panel .24 (Fig. 1) .installed.in the front
face of the tot al. .- . control device®20. The request controller: 21C

operates in- in the foapefias MIDI teaclyeasd thesadditienakbgontrein ei t her of
the receiver 21A and:the panel interface 21B so as ta organi ze a :

T MIDE e o
driver 21E t odiateh onmconqﬁannﬂent @‘venlbaiata to the tone generatmg
a ' processor 23C to synthes1ze the karaoke accompamment
2 -Moreover, the sequencer 23B controls the a,ddrtlona,l or _
'per1pheral equrpments a.ccordmg to va,rlous event mformatron |
' conta.rned in the addrtronal control track so as to regula.te the '.
g a.ddltlonal events such as apphcatlon of effects | |
| Referrmg td F1g 5 the mam MIDI track is compnsed of _
. "an alternate arra.ngement of an accompamment event and a
_.dura,tlon (wagtrng mterva.l) At whrch starts from. the top of |
track (TOT) a,nd tenmnates by the end of track (EOT) The
B sequencer 23B sequent1a11y processes each event in repet1t1ve
| .manner as 1nd1cated by the a.rrows of F1g 5 - o
| | On the other hand 1n case that the song da,ta is added
. wrth the control track shown 1n F1g 4(a), the a.dd1t1ona.1 .
" : control event 1s executed m parallel to executlon of the ma.rn
-' a.ccompa.mment event as 111ustrated by F1g 6. The add1t1ona1
'. event. is prescnbed m the control track hence the t1m1ng of
'executmg the addmona,l event can be synchromzed wrth the
| 'mam event whxch 1s prescnbed m the accompamment track
i under the software control The a.ddltmna,l control event may

3 "1nc1ude turn-on of rmcrophone echo, selectlon of a partmular

'sound ﬁeld turn-oﬁ' of rmcrophone echo a,nd so on.

: 2
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‘sel ected ,_WThe 110 sel ector 21F selects - . inputs and
out put s’ of audi o and vi deo .si gnal _s : . The data file block 22
.1s,conpgisé ckdr 22A a - -comunication controller 22B and a.~ -
dat a stora;?‘ﬁlh ﬁiﬂﬁg file sorter 22A receives the selected or .' |
- reserved it the karaoke songs fromthe request control I er

: Refernng to Flg 7, the sequencer 23B controls the effect |
~ mixer 68 the Imcrophone effector 69 and the d1g1tal sound .
| ]ﬁeld processor (DSP) 70 in synchromzatmn with the -
. Iprogressmn of the karaoke performance in a.dd.ltmn to the ‘ |
. _Control of the tone generatmg Processor 230 The eﬁect mixer e
68 receives the 1nstrumental accompamment tones from the -
tone generatmg processor 230 through a multrple of channels
':such as a gmtar to;ne from the channel l a p1ano tone from
_ .'.ﬂthe channel 2 a vmlm tone from the channel 3 and 50 on.
- The eﬁect mixer 68: recenres also the outp‘ut of the ADPCM
| 'decoder 66 through the p:tch sh1fter 67, representatzve of a |
o voca.l chorus waveform data carned by an ADPCM track of
the compos1te song data The effect rmxer 68 has a- -
programmable eﬁ'ector 68B at 1ts 1nput stage for selectwely
B d1stnbut1ng the respective channel outputs to a succeedmg
: processor 68B accordlng to a select control s1gna1 fed from
the sequencer 23B The processor GSB 1mparts vanous
acoustxc effects such as echo, equahzmg, reverberatmn and
| else to the selected channel outputs R R
| The d1g1tal sound ﬁeld processor (DSP) 70 recelves the -
output of the e:EFect mlxer 68 to apply thereto a des1red sound
field accordmg to a control s1gnal m the form, of the sou.nd
e _:ﬁeld event data fed from the sequencer 923B i 1n matchmg W 1th
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“communi cag.
the. | SDN
fremthe

"~ open dat al

i on con

r22B communi cates to the host statlon 30 through
Has Bdd, p The dat.a- storage 22C stocks the song data received

_c ¥ough the | SDN network-40 to forma data file as an
eration, when the file sorter 22A receives the ° .

sel ect or reserv nd fromthe-. request controller 21C, the file sorter

22A ini'tiall

y accesses the data storage 22C to. search if the song data of

‘the requested karaoke.song is stored. If stored, the searched song data. i.s

read out

' e oth han i f not ored, ommuni cat b@n control ler:
22Biis actlvaJﬂEteed aokiR b é@ﬁ &Dd%?‘&l‘?rﬂ}"ﬁcﬁ %%Z@ase of the host

station 30.
driver (HDD)
-stock one .

Rl tﬁ%si 32 e%l'tf(déf"%‘@i' Yoklbrs et Raer Bl T G

- delays and magnrtudes based on the 1nputted Waveform to

8 svnthesme a musical sound Consequently, a des1red spread of

o the sound ﬁeld is obtamed as 1f the song 1s performed ina.

concert hall, a live spot or else The sound ﬁeld processor 70

. ‘can be coupled to a. sound system composed of multlple

; loudspeakers 15 to more efﬁcrently generate the sound ﬁeld

"~ For example, the sound system may e composed of six or

L seven umts of the loudspeakers arranged such that four umts o

. are posmoned front rlght front left Tear nght and rear left

| 'respectwely, and three add.ttmnal umts are posmoned front

rmddle, center left and center nght respectwely Such a

o sound ﬁeld system 1s dlsclosed m the Umted States Patent

-\'os 8, 027 687 and 5 261 005

The rmcrophone eﬂ"ector 69 1s optmna]ly connected to

- the sound ﬁeld processor 70 in the present embod.rment The o

| -'m1cr0phone effector 69 n:nparts to the smgmg vo1ce p1cked up

. .'by the rmcrophone vanous desu'ed acoustm effects such as

monoral-to-stereo conversmn, echo, exatatwn,

| harmomzatmn, equa.hzmg a.nd else The rmcrophone eﬁ'ector

| 69 1s operated accordlng to a tu:mng control S1gnal 1n the

_form of an acoustlc effect event data fed from the sequencer

B 23B so as to generate the acoust1c effects 1n synchromzatzon

| THIS SHEET HAS BEEN
REPLACED




thousan’ﬁusssh%ﬁas%egdfké}g that each kar aoke song i s prescri bed by 10 KB _
(ki obyt |n average. ~ . The acoustic/graphic block 23 is .
conpri se ﬂﬂm fer 23A, a multinedia sequencer 23B, a tone

gener at i C a video processor 23D and a video superi nposer _
- 23E. The data buffer 23A terrporarl ly holds the song data supplied fromthe
~file sorter 22A. :The nul timedi a sequencer. 23B synchronously control s
various events including generation of nusical tones, display of pl ctures -

'and a li cation of additional effects_according to event -
o pp . with the progression of the karaohe p(grformance

As descnbed above ‘the sequencer 23B prov1des the - -'
B tm:ung control sxgna]s eﬁ"ectlve to control the sound: ﬁeld -
3 processor 70- the eﬁ'ect rmxer 68 and the n:ucrophone effector |
_ 69 The sequencer 23B rnay prov1de addltlonal t1m1ng control :
' _.s1gna1s eﬂ'ectlve to control other eqmpments 1nclud1ng a
d1splay, an ﬂlurmnatlon and a stage All the control s1gnals | _ N
' _--are generated accordmg to trme—sequentml event data - |
- 'prescrlbed m the add;tlonal control track mvolved 1n the
| composzte song data The multlmedla sequencer 23B reads . | _ |
- out the control track from the RAM 62 concurrently w1th
: other tracks mcludmg the MIDI track so as to totally
-'systemize aJl the eqmpments m synchromzahon w1th the -
"ka:raoke performance g T LU I
In mod.lﬁcatlon, a hmd of the sound ﬁeld created by the
‘DSP 70 can be prescnbed as an event data in the comp031te
'.song data dlﬁ"erently for each song or each phrase of one song. B
Consequently, the sequencer 23B operates based on the event' i
data to control the DSP 70 such that the kmd of the created -
o | sound ﬁeld can be automatmally set m matchmg W1th the
'mood of each song or each phrase S1m11ar1y, a kind- and a
o degree of the acoustrc eﬁ'ect added by the mcrophone eﬁector
N 69 can be prescnbed as’ a control event data in the composxte g

| song data such that the kmd and the degree of the added

26
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12-'_' mfornﬁhl#S:lnetdehmean ctgdn the corrposr te song data or karaoke data. The

t-one generatl 3C processes the song data. to synthesrze the
nmusi cal , tone song under the control by the sequencer 23B.
- The vi deo processor erates the background picture, the characters of

- the song words and eIse The vi deo superrnposer 23E superinposes the
graphi ¢ outputs -of the video processor-23D wi th anot her .picture such as a
background notion picture which is recorded ina background video LD
(BGVJJ» Ioaded in the LD changer - '
o a,coustlc effect can be automa.tlcally set in matchmg with
- _progressmn of the karaoke performa.nce In such a case, the
_ degree of the a.coust1c effect can be vaned 1ntens1vely _
-correspondmg to a chma.x of the kara.oke performance As
. descnbed above, a.ccordmg to the mventlon, the mult1med1a
"'sequencer has mult1p1ex functrons to ca.rry out multlple tasks
in para.llel manner. The sequencer conducts mu1t1p1e controls ;
_over addltlonal or penphera.l eqmpments be51des the tone
| generatmg processor and the dzsplay S0 as to process the '
e kara.oke data contammg a.ddltlonal event mforma.tlon to .
i .':thereby automatmally set a,nd cha.nge the sound ﬁeld the
acoustm eﬁect a.nd else m ma,tchmg Wxth the mood or R

'progressmn of the ka.raoke performance

cer
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The I/—Q—sel—ect—or—QTF"T’he corrmand bl ock 21 coordi nates- the audi o part of B

“the Kar 0 ﬁgmsuch as to select either of the playback audi.o
-ou;put ger- -11 and the synt hesi zed audi o out put fromthe

t one \ sor 23G to feed the mxing anplifier 13. Further,

“the I/O ordlnates the video part of the karaoke perfornance
~such as to select either of the video output reproduced fromthe LD. changer
11 and.the ot'her video output generated from the video superinposer 23E to . -
feed the nonitor CRT 12. If the LD changer 11 is dlsconnected fron1the 1/0
selector 21F Q&ﬁi&@hthetlc karaoke : . - . :

| 1. A ka.raoke appara,tus. respons1ve to a song request for |
soundmg an a.utoma.tm accompamment n:uxed W1th a smgmg
” von:e to produce a karaoke performa.nce compnsmg
supply means. respons1ve to a song request for supplymg
N = compos1te song data conta.lmng a.n a.ccompamment event
g data and an addrtmnal effect: event data, | o | o
| sequencer mea.ns for t1me-sequent1allv processmg the
" -supphed comp051te song data to synchronously feed a tra.ln of
the a,ccompamment event data and another tram of the
. _add1t10nal effect event data 1n parallel manner w1th one
j‘another, .' e '. -
| tone generator mea.ns operative ba.sed on the fed
o ,accompa.mment event data for genera,tmg an a.utomatw |
a.ccompamment 50 as to produce a ka.raoke performa.nce, _a,nd
add1t1ona1 means controlled by the fed addmonal eﬂ"ect
: .event data for unpa.rtmg a,n a.dd1t10na1 effect to the ka.raoke
. _'_performa,nce in ma,tchmg W1th t1me-sequent1a.l progressmn .'.'
_thereof | e T e L .-
| 2 A karaoke apparatus a.ccordmg to cla.;m 1 wherem
o the add1t1onel mea.ns compnses sound ﬁeld effect means for
- 1mpart1ng an a.ddltlona.l e{fect representatxve of a sound ﬁeld
"effect to the karaoke performance : o '. S
| 3 A Laraoke apparatus accordmg to cla.1m 1 wherem

s
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REPLACED




appar atus and the kar aoke appar atus are functionally |ndependent o

from edch thheet eed nt hetlc and pl’ ayback kar aoke appar at uses are . .
i nt.egr at, ed -~ 13 by
means of th 21F and t he access |nterface 21Q which are -

fprOV|ded in t V|ce 20.

the'addjtiona.i'-means com'pri.ses.a'coustic .'e'ffeCtor -mea,ns for _
.1mpart1ng an. a,ddrtronal a,coustrc effect to. the srngrng voice of -
: theikaraokejperﬂnznance L . | -
'. 4 A ka.ra,ohe appa.ratus a.ccordmg to claim 1; mcludmg a |
o multlple of a.dd1t1onal means for 1mpart1ng different kinds of
a.dd.ltronal eﬁ'ects to the karaoke performance, and Wherem '
| the sequencer means mcludes means for dlstnbutrng dlfferent
) fkmds of addltronal eﬂ:'ect event data to the respectlve ones of
" the a,ddrtlonal mea,ns in synchronlzatmn mth the
t1me-sequent1al progressmn of the karaoke performance. -

5 A kara.oke appa.ratus for soundmg a ka.ra.oke N
compamment in- response to a song request compnsa,ng B
supply means responswe to a song request for supplymg

2 compos1te song data contaamng a karaoke accompamment
event data, and a sound ﬁeld eﬁect event data, | |
| o sequencer means for trme-sequentlally processmg the
i supphed composrte song data. to synchronously feed a tram of
“the karaoke accompa.mment event data and another tram of
- the sound ﬁeld eﬂ"ect event data in parallel manner wrth one
another, '_ o e '_ | | -
- tone generator means opera,tlve ba.sed on the fed karaoke '
: accompamment event data. for generatmg a karaoke
-accompamment and . |

| sound field means controlled by the fed sound ﬁeld effect

TR I
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In the katr\aok’é system as shown in Fi gs: 1 and 2, .the cormmand bl ock 21

_foperat es in response—te—a—-song request fromthe rem)te controller 50 or:

else to |TilustSh@i}I15Mngp‘ kl ai to-if the requested song i's recorded in the ..

ource of the LD changer 11. ‘Nanely, -the first  °

priority | playback kar aoke apparatus 10 for efficient use of
Vi

ecorded-in the LD changer--11.. If. the LD changer 11

.cl osed an

t he ‘audi o

stores .the requested kar aoke song,

its audi o and .vi deo. outputs are utilized

to effect the karaoke . perforrmance. -On the other "hand, if the requested :

kar aoke song ieventtdataufor ireparsingacsomgd fidd efeet o riden

passes an item code of the requested karaoke song to'the file sorter
~as to utilize amnglpanmnttmemmhm We:th tlme-sequentlal progressmn

of the kara.oke accompamment

6. A ka.raoke apparatus responswe to a song request for |

: soundmg a karaoke accompa.mment mlxed W1th a s1ng1ng

VOICG, compr ISID.g

supply mea.ns responswe to a song request for supplylng

.a comp031te sopg data conta.mmg a karaoke accompa.mment

_event data and an a.coust1c effect event data

‘e

' sequencer mea.ns for tlme-sequentlally processmg the .

: supphed comp051te song data to Synchronously feed a traxn of |

the karaoke accompamment event data and another tram of |

. the acoust1c effect event data 1n parallel manner W1th one

,-anOther, o |

221

22A so

e tone generator means opera,tlve ba.sed on the fed ka.raoke '_'

accompamment event data for generatmg a karaoke

'accompamment and L e .
eﬁector mea.ns contro]led by the fed acoustrc eﬁ'ect event |
data for n:npartmg an acoust1c effect to the smgmg vo1ce m |

- : match.mg W1th tlme-sequentral progressmn of the ka:raoke

o accompamment

7 A karaoke apparatus responswe to a song request for

. soundmg an automatm accompa.mment m.txed W1th a s1ngmg

._ ,vome to produce a karaoke performance mvolvmg various

| H!’/"H//’!/"’/H/’lm’ll " ':_ | | j.-; C .. ._ THIS s:Eﬁlgég BEEN..



_karaoke appar at us"_lﬂ,s,unh.'a case, the database of the host station 30 is
not- accessed inmmedi ately, but ‘the-internal data storage 22Cis accessed

pr ecedi ragl-[y“stsgeecmac %dif the requested song data i s stocked. If ,
st ocked, g data-is retrieved fromthe . data storage- 220 for -
“the nusi cal mgﬁam ‘Namely, the second priority is given to the
open data fi he data storage 22C. Further, -i-f the requested song is

-not found in the data storage 22C,  the host statlon 30. |s calledto
: her ef. _
_transmt therghngy ihad ona eduﬂmﬂed.ta events comprlsmg

| supplv means responswe to a song request for supplvmg
_ .a comp051te karaoke data havmg a main track carrylng an
accompamment event data and an add1t10na1 track carrvmg
various Llnds of addttmnal multrmedla event data., | |
tone generator means operatlve based on the supphed
» Imam tracL of the accompamment event data for generatmg
- an automat1c accompamment | | |
| ultnnedta sequencer means for t1me—sequent1a11y |
- _processmg the addltlonal track m synchromzatmn with. the | |
| "-'mam trach to 1nd1v1dually d1str1bute the vanous kmds of the
| _add1t10nal multzmedm event data, and |
vanous kmds of multtmedla equtpments controlled by
o correspondmg ones of the dtstnbuted add1t1ona.1 mu1t1med1a
| event data for carrymg out respectwe add.ttmnal mu1t1med1a
| events in matchmg Wlth prog‘ressmn of the automatlc o
'accompamment T : e
| -8, A. karaoke apparatus accordmg to claun 7 wherem o
“the mult1med1a eqmpments compnse those carrymg out |
. "add1t10na1 multtmedla events selected from a group conszstmg
| of a sound ﬁeld event an acousttc event assocxated to the |
smgmg voxce, a dlsplay event assoc1ated to a’ song word and a
background pzcture, an 111um1nat10n event apphed to a smger,

o and a stage etent

I - e s se
*+ ¢ L M 5 % '
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14 WSDN network 40. Namely, the third priority is given

to tﬁbmsmkgq atabase of the host station..In case that the synt hetic
Lkarao lacehot provi ded with the data storage 22C, the song data
.'retri host  station.is .given the second priority. : Fig. 3°
shows a struction of the inventive karaoke systen1 ‘The :

“di scl osed enbodl ment contai ns .addi t onal conponent's and equi pments not
~explicitly illustrated in: Figs. BEHTRMT Cop exanpl e, ‘a central processing

on! () 11 b i bl A b of the

EFFECTOR CONTROL _

A La.raoke a,pparatus opera,tes in response to a .song |
| .request for soundrng a,n automatm accompamment mixed
~with a smglng vo1ce to produce a karaohe performance o
. '-1nvolv1n0' an adetlonal effect The karaoke apparatus is
- supplied W1th a compos1te song data conta:nlng an R
| accompamment event da.ta and an addrtlonal eﬂ:‘ect event
data A multlmedla sequencer t1me-sequent1ally processes the
i supphed composﬂ;e song da.ta to synchronously feed a tram of
L 'l_the accompamment event data and another tra.1n of the o
add1trona1 effect event data in pa.ra.llel manner W1th one
| another A tone generator operates based on' the fed
o a.ccompamment event data for generatmg an a.utomatm e
accompamment so as to produce a karaoke performance An
' add1t1ona1 effect equlpment is contro]led by the fed add1t1onal
eﬁ’ect event data for 1mpart1ng an add1t1ona1 eﬁ"ect to the
karaoke performance 1n ma.tchmg W1th tme—sequent1al

progressmn thereof
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. karaﬂke_gygLeﬂlggggrgLng to a progranrRONIrnstaIIed In the multimedia =~
~sequencer 23B. A random access nenory -(RAM 62 provides a wor ki ng- ar ea used
-when t $eawhsm«um. ickdkes the overall control of the karaoke system: A '

data a | i ne .63 connects the various conponents and . - ..
equi: p r to constitute thegkaraoke system A MD interface
64 is provr nect to an external electronic nusical instrument 42.
A changer controller 65 controls-the. LD changer 11, The changer controller
.65 can be sel ected according to a nDdeI type of t he LD changer 11. - An
ADPCNIdecoder 66 I's provrded to rHUCILQAC S
| - e—— -
o - '
b - !
2 S o
) . ol wnio : . . s
S 2 BEgl -
o Tl BSElL B
. - glor|- B
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~ sequencer 23B. A

nected to the ADPCM decoder 66 for controlling the

276

dat a -cont ai ni ng conpacted audio signals fed from
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decodeu audi oS gnal accord| ng to key |nf ormation provided fromthe -
mul ti Meiasr38 GdEPeRRept3&. An ef f ect mi xer 68 receives the outputs of the ..
pit€h sh e tone generatl ng processor 23C. The tone. generating
proce_ssoJ ﬂ:llm mn% as 'a nmusic. syngg@l zer driven by a song data to -
synt-hesi nal - of the karaoke song. The tone generating
'processor 23C is conprised of a tone generating unit for synt hesi zi ng - the
musi-cal “tone.based on the M Dl data or el se and a controlling unit. A

m crophone -ef f ect or 69" i nparts_an acoustlc effect such as an echo, an
excitenment, & harnoni zati on |grd ophone 14. A

dirgital 'sound field Pr GESSO B seynd field
ef fect tothe outputs of Tte © .

23E
superimposer

| VIDEO 1

> Video

57

50 ~~{Remote controlle [

| Tone generating] ~ ~

21A{ Rewsver___
|21 | et s

| Key iriformation S

sequencer

mior |

To]?spm .

- T1
61
/

CPU

i
controller

2c 62

‘| electronic |§.{-
musical. | | | —
Jinsttument) |1 -

RAM
4
42

[Commuriication] [ .o ]
Jcontroller .~ §} |

 |Portable down ] . T1 -
Gader |7
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procWe m crophone effector 69 and the audio output of the
LD ch anges, 11. Orthe other hand, the video processor 23D'processes

- charact Bret Replcdgepr esent ati ve of words and el se associated to the

perf ornﬁ ackground picture infornmation representative of. still
and noth wo as to .generate 46 deo signal for display. In this
-enbodi nent, the Vi processor 23D is divided into two units 23D1 and -

- 23D2. The one video processor unit 23D1 generat es the song word

N—th track

Accompéniment track - Control track .

TAL Az, —— AN| B, B2, BN | c1,C2, " CN

 Header |.
Header

A2,B2,C2

Al,Bl1,C1

FIG.4 (a)
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characterstooutput a video signal VI DEO 1, and the other vi deo

"processor ni 3D en rates the background prctures to output the video -
-Slgnal ‘g]ﬁﬁm hanger 11 i's-operated to reproduce. the karaoke song
“recorde H“ Disc in the pl'ayback kar aoke node, or otherwise to-
repr odu tion alone fgr @se in the synthetic karaoke node.

- Mre particularly in the synthetic karaoke node, the LD changer 11 i-s
_-operated i-n synchroni zatlon W|th the : '

FIG.5

“[ror L ttmvenr l 2t |+ EOT

B |
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karaoke acconpanlnent‘synthe5|zed by the tone generating processor 23C to
putpuﬁmgm%“gggﬁﬁmg @eq VI DEO .0 representative of a still picture recorded in
: |ven Laser. Di sc,  or representatlve of a notion picture
vvh| ch glmm!" g| ven frame. The video sSuperinposer 23E superinposes
"t hese VIDEO O, VIDEO 1 @@ VIDEO 2 with each other to forma
conposite plcture Further, a down | oader 71 of the-portable type is
utilized to | oad .a package of the song data into the storage (HDD) 22C '

wi t hout ‘using the 1SDN network 40. For éxanple, when the |nvent|ve kar aoke
~systemis installed at a given-user spot, '

ot

amp

‘Microphone "_
effector

“Microphone——=| .

DSP

Digtal
: soundfleld { -
| processor |+

ADPCM
. decoder © |
Sequencer
\
23

-
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a,supplier brings the portable down | oader 71 to the user spot to | oad the
pa%kage of song data at once. By such a volune |oading, the user can save
a’Jd.ong time conmunication with the host station 30 through the | SDN network
40, which woul d be needed-for transfer of the greati vol une of the

17 : 1

—

KARAOKE APPARATUS HAVING AUTOMATIC
EFFECTOR CONTROL

"HE INVENTION

The present mventrorl relates to a karaoke apparatus for
5 automatrca.]ly controlhng a sound ﬁeld eﬂ"ect an acoustrc
(sound) eﬁ'ect and else, whrch a:re apphed to performed
musical tones and smgmg voices. |
A karaoke apparatus is. constructed such as to produce
- an mstrumental accompamment part of a requested song,
wlnch is concurrently mrxed wrth a hve vocal part of the
sarne song pxcked up by a m.tcrophone The karaoke |
apparatus Becomes pOpular, and is mstalled not only in a bar
‘and’ 2 club but also ina specxahzed rental room called
“karaoke box” and a vehrcle such as a tounst bus. The
' conventlonal karaoke apparatus is normally a playback type |
or a mus1cal tone reproductron type composed of a record
unit for stormg audio mformatmn and/ or associated v1deo
L | mformatmn of karaoke songs, an “audio umt for reproducmg
the karaoke song and mrxmg a smgmg voice therewith, a
V1deo umt for d1spIaymg background p1ctures and word
- :'characters along with the reproductmn of the karaoke song,
and a control umt for controllmg these of the record, audio

| _and v1deo umts Rscently, a.nother karaoLe apparatus of a




conposite song data. Her ei nafter, d-et ail ed description wll be

disven to significant aspects of the inventive karaoke systemin
conjunction with the draw ngs. Pl ayback/ Synt hesi s
control When the renote controller 50 or the switch panel 24 is,
actuated to designate a karaoke song togbe perforned, the =~ CPU 61
refers to an index table stored in the data storage 22C to check as to
if the designated song is recorded in the LDs of the auto-changer 11
which is given the first priority. If " recorded, the dESL nated song is
reproduced fggmthetid type or amisquluqme@enenalengm@eus avedopged, 11

out puts the audio ' S|gnal which is transmtted to the Ioudspeaker 15

through the wluch contains a tone generator for synthes1z1ng ‘musical
tones according to a song data prescnptwe of the karaoke
song. ‘Generally, the synthetic'karaoke apparatus is connected |
through a communication network to a host station for
retrieving therefrom the song data

 The: playback karaoke apparatus has the record unit
whrch is-a closed or 1solated data source hence the playback
-Laraoke apparatus cannot respond toa request for a

: non-entry lm.raoke song whlch 1s not stored in the record unit.
On the other hand the synthet1c karaoke apparatus can
access a database of the host statmn to freely retneve
therefrom a des1red song data } m response to-a singer’s
request An ultrrnate type of the synthet1c karaoke apparatus
is solely dependent on the data telecommurucatron such that

| aJl the requested song data are supphed from the host station
wrthout exceptmn. In order to save data commumcatmn cost
and tnne reqtured for repeated access to the host station
upon every request a seml-se]f-support type of the synthetrc
karaoke apparatus hasa storage deﬁmng an open data source
for stockmg the song data supphed from the host station for

e-‘use . .
In order to’ meet various needs of users, the recent’

karaoke apparatus becomes more and more soph1st1cated to
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DSP .70, and concurrently outputs the video signal VIDEO 0O which is

t'ransmtted to the nonitor CRT 12 through a sel ector section of the
V|deo superlnposer 23E. On the other hand, the live voice of the
S|nger i's converted by the m crophone 14 into an electric si gnal which
Is fed to the DSP 70 through the macrophone effector 69. The m xing
anplifier 13 mixes the acconpani nent paft and the vocal part with each
ot her so that the | oudspeaker 15 produces the nixed audi o out put,

i .e., karaoke performance. | f t-he designated song is not recorded

in the LD Ch%Qﬂﬁ’p e‘_xtensive and multiple functions besides the above

noted telecomnnunica.tion function. For one example, a sound
.ﬁeld processor is. msta]led to modlfy the performed ka.raoLe
song as if generated i in a spe01ﬁc sound field space such as a
concert hall and a live spot.. For another exa.mple, )
n'ucrophone effector is msta]led to a.dd vanous acoustrc effects
such as echo, ekmtement and harmomzatlon to the smgmg
vorce to thereby enha.nce much fun of the kara.oke |
performance However, the conventmnal karaoke appa.ra.tus is
des1gned to control hmJted mam events of the ka.ra.oke |

. performance such as generatron of the accompamment toues

. and drsplay 6f background p1ctures and song "word characters,
wh.lle addltronal everts such as the sound field eﬁ'ect and the

‘ acoustrc effect are. manua.lly controlled dunng the course of
the karaoLe performance The conventmnal karaoke :
a.pparatus cannot automatrca]ly change the add:tronal effects
in matchmg with a mood of the song durmg the course of the
karaoke performance even though the sound field processor
and. the._m;crophone effector are mstall_ed.

An object of the present invention is to provide an
advanced ka,ra.oke apparatus m Wh1ch a sequencer conducts

multiple controls over not only the tone generator and the.
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18 - 1\1, the CPU 61 searches the song data stocked in the HDD storage 22C
whi.ch is given the second priority. If the designated song is stocked in
the data storage 22C, the song data is retrieved and | oaded into the RAM
62. The tone generating processor 23C operates according to the song data
to synthesize the nusical tones to effedd the karaoke performance. Such a
synthesis of the musical tone is carried out under the control by the
mul ti medi a sequencer 23B. Wth regard to the audio part, the tone
generating processor 23C

display but also a,dd1t1onal equlpments so as to process a

ka.ra.oke song data containing a.detlonal effect event

mformatlon to thereby a,utomatlcale set and change the

sound '_ﬁeld eﬁ'ect, the acoustic effect and _else in matching

with the mood of t'he karaoke song. | '

Accord.mg to the invention, a karaoke apparatus

respons1ve to a song request for soundmg an automatm
: accompamment mned w1th a smgmg v01ce to produce a

kara.oke performance, compnses supply means responsxve to a

song request for supplying 2 compos1te song data conta.lmng

an accompa.mment event da.ta and an add1t1onal effect event

data, sequencer means for t1me-sequent1a.11y processmg the

supphed compos1te song data. to synchronously feed a tram of

the’ accompamment event data and another train of the
. addltxona.l effect event da,ta. in paraJlel manner with one

a.nother, tone generator- means opera,twe based on the fed

accompamment event data for genera.tmg a,n a.utoma.tm

a.ccompamment 50 as to p_roduce a karaoke performa.nce, and

additional means controlled by the fed additional effect event

data for impaiting an additional effect to the karaoke. -

performance in matching with time-sequential progression

thereof.: . |

In one specific form, a'ka._raoke apparatus for sounding a |

karaoke accompaniment in response to a song request,
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successi vely generates the nusical tone signal according to the digital
song data read out fromthe RAM 62. The nusical tone signal is acoustically
reproduced by the | oudspeaker 15 through the effect m xer 68, the DSP 70
and the mxing anplifier 13. Wth regard to the video part, the video
processor units 23D1 and 23D2 produce tRke word characters and the
background pi ctures, respectively, accofding to graphic infornation
contained in the song.data under the control by the nultinmedia sequencer.
23B in synchronization with progression of the song. The generated word-
characters ancbrpaispsosapply aneans respowsiabo s §pBgl zemeshyiorhe noni t or
CRT 12 through the video superinposer 23E. Additionally, another background

pi cture repr(lrmpplymlgomadmpolsltmam@grdata cra;tt@@mgsaalmpekposed to the
background ptcture and the .

a.ccompa.mment event data and a sound field effect event
‘data, sequencer means for t1me-sequent1a.lly processing the
supphed comp051te song data to synch.ronously feed a train of
: the kara.oke a.ccornpamment event da.ta and another train of
the sound ﬁeld effect event data in parallel manner with one
~another, tone generator means operatlve ba,sed on the fed
_-kara.ohe accompanlment event data for generating a ka:raohe
.. a,ccompamment and sound ﬁeld means contro]led by the fed
sound ﬁeld effect event da.ta. for 1mpa.rtmg a sound ﬁeld eﬂ"ect .
to the karaoke accompamment m matchmg W1th -
. t;measequentml progressmn of the ka.ra.oke accompamment
- In another spec1ﬁc form, a ka.ra.oke apparatus responswe
- toa song request for soundmg a kara.oke accompa.mment
rmxed wrth e smgmg vozce, compnses supply means -
responswe to a. song request for supplymg a composﬂ‘,e song
data conta.u:ung a karaoke accompamment event data and an
a.coustlc eﬁ'ect event da,ta, sequencer means for |
- trme-sequentla]ly processmg the supphed compos1te song ‘data
| to synchronously feed a tra.m of the karaoke a,ccompanunent
| ‘event data and another tram of the acoustic effect event data.
.m pa.ra.]lel manner mth one a.nother, tone generator means

opera,t1ve based on the fed karaoke accompaniment event data
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word tharacters by the video superinposer 23E. The word

19 characters are variably displayed by the monitor CRT 12 such that a
col or of the displayed words is sequentially changed in synchronization
W th progression of the song so as to teach the player vocal timngs.
Accordingly, the player can sing a 6

for generating a karaoke accompaniment, and effector means
contro]led by the fed acoustic eﬂ'ect event da.ta for imparting
an acoustic eﬁ'ec’r, to the- smg1ng voice in ma.tc]:ung with
tme—sequentml progression of the karaoke accompaniment. -
In a more general form, a karaoke apparatus responsive .

to a song 'tecitest for sound;ing an e,utomatic a,ccompaniment'
mixed with a smgmg vo1ce to produce a karaoke performance

' 'mvolvmg various kmds of add.1t1onal multn:ned:ta events
compnses supply means responswe to-a song request for-
supplymg a’ composrbe ka.raoke data ha.vmg a main track
carrying an accompamment event data and an adchtmnal
‘track ca.rrymg various kmds of add1t1ona.1 multimedia event
data, tone genera.tor means operatlve based on the supphed

| main track of the accompa.mment event data for generatmg

_an automatm a,ccompamment multlmed.ta sequencer means

5 for t1me-sequent1a.lly processmg the additional track i in
synchromzatmn w1th the main track to individually d1str1bute
the various kmds of the adetmnal mu1t1med1a event data,,
a:nd vanous kmds of multmedm equipments controlled by
correspondmg ones of the d15tnbuted additional multlmed.la.
event data for carrying out respectxve add;t:ona.l multlmedm
events in match.mg mth progressmn of the a,utomatlc |
accompamment

Accordmg to the mventmn, the sequencer means has
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song ®hil e handling the m crophone 14 and follow ng the word characters

di spl ayed on the nonitor CRT 12. ‘If the designated song data is not
stocked in the HDD storage 22C, the CPU 61 activates the conmmuni cation
controller 22B to take the designated song data fromthe host station 30 on
line, which is given the third prioritys Namely, the host station 30 is
call ed through the | SDN network 40. WheTr t he host station 30 responds to
the calling, the song itemcode is sent to request the designated song
data. The taken song data is stocked in the HDD storage 22C for re-use.

Format and c léé FGARTIYS fo taffy Galttmultiple HHslay it feiratldiar aoke

apparatus is driven by the conposite song data whi ch has a data fornmat

gener ally Shﬂfﬂnner Bas1caIlv the sequencer tota.lly controls pera.ry

| events of the karaoke performa.nce mcludmg the tone

genera,tlon of the a.ceompamment, and the display of the
ba,ckg'round' pictni'e a,nd the song words. The sequencer |
'fui:ther centrols secondary er. ecfditienal eVents such as the |
-sound ﬁeld a.pphcatmn, the a,coustlc eﬁ'ect apphcatlon the _
111um1nat1on a.nd the sta.ge movement SO as to enha.nce -

amusement ‘of the karaoke p_erferma.n_c_e-.

F1g 1 is‘an overall block dlagram shomng an mventwe
| Laracke system L ..'_ ok L

F1g Sisa block d1agra.m of a tota.l control dewce |
_meorporated n the inventive ka.ra,oke system |
_. F1g 3 is a deta.lled structural diagram of the F1g 1
system | ERRTRE |

Flg 4(a) and 4(b) are a schematlc d.tagram showmg a
comp051te song data forma,t adopted in the mvent1ve system.
| Flg 5 1s a,n ﬂlustra,tlve d1agram showmg a routme of
executmg ma.m events. e

F1g 6'i 1s an ﬂlustratwe d.tagram showmg a routiné of
‘execntmg add1t1_ona‘l events -cqncurrently with the main .

events.
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in Fig. 4(a). The conposite song data is conprised of a header and a
subsequent serial train of a word track, an acconpani ment track an
additignal control track and so on. The additional control track carries
control information effective to automatically control additional

ggw prents such as the DSP 70, the mcrgphone effector 14 and el se. Each

Fig. 7 1s an oper-ational block diagram showing multiple

controls by a multimedia sequencer.

| Hereinafter, embodinients of the invention will be
described in conJunctlon w1th the dravnngs Fig. 1 shows an
overall constructlon of a karaoke system accordmg to the
present mventlon The system mcludes a Laser D1sc (LD)

' changer 11, a dJsplay in the form of a momtor CRT 12, a
mixing: amphﬁer 13, a rmcrophone 14, and & pair of '
loudspeakers 15 those of w]:uch are connected altogether to
'constrtute an ordmary kara.oke apparatus 10 of the mus1ca1

tone reproducmg type or. the playba.ck type The mventwe
system further mcludes a total control device 20 which
conta.ms a tone generatmg processor and w]nch is connected
to those of the monitor CRT 12 and the n:nxmg amplifier 13
to functronally const1tute another karaoke apparatus of the’ |
rnusrca.l tone generatmg type or the synthetrc type. “This total

" control devme 20 functions as a. tota.l system commander
connected to a part of the playback type karaoke a.pparatus
10 so as'to bu11d and control the total karaoke system which
isan --mtegratron -of the playback karaoke and the synthetic

: karaoke A remote host station 30 is connected to the total
control device 20 through a fast digital communication
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track*has a simlar alternate arrangenent of a duration and an event. The
song data is transferred fromthe host station in the serial format so that
the transfer of the conposite. song data is conpleted when the last track
is received. Therefore, the karaoke performance is started after the |ast
track is received by the karaoke systemg The player nust wait for a
considerable time interval after the reQuest to actually start the karaoke
per formance. For .exanpl-e, the typical song data has a length of 15 KB - 20
KB for the header and 100 KB fromthe word-track to the control track. Such

a length of thavwsaidsdahand Intégmnsedr Servines digitall Netwoarld{ISBS)gh t he
fast | SDN network having a data transfer rate of 8 KB per second.

Actual'ly, thighdgioddlanstarNetworks(Tadde), oy amvehbbogipublic as a cal || ng
time of t he host station, a database access

communication line to tra.nsrmt thereto a requested song
data ‘A remote controller 50 is. prov1ded to input a command
such as a song request mto the karaoke system. |
The playback kara.oke a.ppa.ratus 10 i isa self—supportmg

type such that the LD cha.nger 11 (i. e, a video disc: player)
contams a grea,t number of Laser Discs (LDs) as a closed data
source. The Laser Disc records a number of ka.ra.oke songs
and assoaated Words Q. e., lyncs) and ba.ckground p1ctures
The LD cha.nger 11is controlled by the song request to access -
and select the Laser Drscs to output an audm signal AUDIO

| representatwe of the requested ka.raoke song to the mixing
a:nphﬁer 13 as well as to outp'ut a V1deo s1gnal VIDEO:
representa,tzve of the assomated Words and pactures The
'rmxmg amphﬁer 13 m1xes a, hve smgmg vo1ce of a singer
p1cked up by the rmcrophone 14 wrth a karaoke

. a.ccompam:nent of the requested song. The loudspeaker 15
acoustwally transrmts the rmxed sound of the voice and the
accompamment to produce karaoke performance
Concurrently, the momtor CRT 12 d1splays the song words
and the background prcture assoc1ated to the requested -
kara.oke song to assist in the voca.l performa.nce of the singer.

Fig. 2 is a block d1agra_m showmg a detailed internal -
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time-in the host station and else so that the total transfer tine reaches
nore or |l ess 20 seconds. This waiting tine is ten or nore times as |long as
the retrieval time of the song data fromthe HDD, which is in the order of

1 - 2 seconds. In view of this, the data transfer format is arranged,
as shown in Fig. 4(b) in the inventive;karaoke system Nanely, in the
original song data format shown in Fig.—4(a), the word track is divided
into tine-sequential sections of Al, A2,...., AN, t he acconpani nent track
is |likewi se divided into time- sequentlal sections of Bl, B2, ..., BN, and
t he construction of the total control device 20. The total control

device 20 i 1s generally divided into a command block 21 for
mtegrally controlling the playbach and synthetic karaoke
apparatuses, a data ﬁle block 22 for stochg song data used
in the synthetic karaoke, and an acoustm /graphic block 23
having multiple fanctions. First, the command block 21 is
- compnsed of a receiver 21A a ‘panél mterfa,ce 21B, a request
controller 210 an 1nd1cator 21D a driver 21E an I/O
selector 21F and an ‘access 1nterface 21G The receiver 21A
receives-a command ﬁ'om the remote controller 50. The panel
__ mterface 2lB adn:uts another command inputted from a
switch panel 24 (Fig. 1) msta.lled in the front face of the total_
. eontrol devlce 20 The request COntroller 21C‘ operates in |
response to a command of song request from either of the’
receiver 21A and the panel interface 21B so as to orgamze a
"plura.hty of song requests to eﬂ"ect select1on and/ or '
reser‘vatlon of the requested karaoke songs The indicator 21D
is driven by the driver 21E to mdlca,te 1tem codes of the
selected or reserved songs. The I/ o selector 21F selects -
mputs and outputs of the audzo and v1deo 51gnals
commumcatmn controller 22B and a data, storage 22C. The .
file sorter 22A recelves the selected or reserved 1tem codes of

the karaoke songs from the request controller 21C. The
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21 .additional control track is |likew se divided into tine-sequenti al
sections of C1, C2,.... CN. Then, as shown in the Fig. 4(b) format, the
first sections Al, Bl and Cl are collected fromthe respective tracks to
conpose a first track. Simlarly, the second sections A2, B2 and C2 are .
collected to forma second track. In sipjlar manner, the N-th sections AN,
BN and CN are collected to forman N-th—track. For exanple, in case of N
=.6, the data transfer of the first track having the I ength of about 15 KB
is conpl eted by about 2
commumcat1on controller 22B communicates to the host
station 30 through the ISDN network 40. The data storage
_22C stocks the song data rece1ved from the host stat1on
through the ISDN network 40 to form a data file as an open
' data source In operatmn, When the file sorter 224 rece1ves
-the’ select or reserve command from the request controller '
21C, the file sorter 22A 1mt1ally accesses the data storage 22C
to. sea.rch 1f the song data of the requested karaoke song is
stored If stored, the searched song data is read out -On the
other hand 1f not stored the commumcatron controller 22B
is actrvated to admrt a requested song data from a database
of the host statron 30. The data storage 220 is compnsed of,
for examPle, 8 hard drsc dnver (HDD) havrng a capamty of
100 MB (megabyte) such that the HDD can stock one’
thousand songs provrded that each karaoke song is prescrrbed
g by 10 KB (leobyte) of song data in average
| The acoustrc/ graphlc block 23 is compnsed of a data .
buffer 23A a multrmedra sequencer 23B; a tone generatmg
: processor 23C a v1deo processor 23D and a video
' superzmposer 23E The data buﬁer 23A temporanly holds the
song data supphed from the ﬁle sorter 22A ‘The multrmedra
sequencer 23B synchronously controls various etents .

including’ generat1on of musical tones, d.lsplay of p1ctures and
apphcatlon of addrtlonal effects according to event |

REPL?Cé:k\ﬁﬁNN 133




seconds. The preceding data transfer of the header requires about 2
seconds, hence only 4 seconds are spent to receive the first track. Even if
an overhead is added, the receipt of the first track may be finished by
about 8 seconds. Upon receipt of the first conposite track, the karaoke
system obtains a top part of all the pefdormance information including the
song word data, the acconpani ment event—data, the control event data and
else to thereby readily start the top part of the karaoke per f ormance
acconpani ed by the word display and _additional events. sti ion, the
song dat a repirdorntation ecaxitainedsine the camppsyensong &2 tﬁe%ﬁi@f?giﬁl vi ded

into the first track through the sixth track such that the karaoke system
data The tone generating processor 23C processes the song Y

,data to synthesrze the musical tone of the karaoke song under
the control by the sequencer 23B. The video processor 23D
generates the background plcture, the characters of the song
words and-else. The v1deo s_uperrmpo_ser 23E supenmposes _
) the graphi'c. outputs of the vide'o PTOCESSOT 23D Wrth another
picture such asa background motlon picture which is -
. recorded in a background video 1D (BGV-LD) loaded in the

LD changer 11.
‘The, I/ o selector 21F of the command block 21

'coordma,tes the audro part of the karaoke performance such
as to select exther of the playback aud.to output from the LD
changer 11 a.nd the synthes1zed audro output fiom the tone .
generatmg processor 23C to feed the m.1x1ng amphﬁer 13
Further, the I/ 0 selector 21F coordmates the video part of
the ka.raoke performance such as to select e1ther of. the v1deo .
output reproduced from the LD changer 11 and the other

| v1deo output generated from the video superrmposer 23E to
feed the momtor CRT 12 If the LD changer 11 i is

| dlsconnected from the I/O selector 21F the synthetic karaoke
apparatus and the playba.ck karaoke apparatus are

| fu.uctmnally mdependent from each other ' The synthetic and
playback LaraoLe apparatuses are 1ntegrated with each other
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can .comrence about 30 seconds of the karaoke performance according to the
first track of the song data. Accordingly, the karaoke system conmences
the karaoke performance after the 22
first track is received, while the second and further tracks are

13

by _mea.ns of the I/O selector 21F and the access interface
21G, which are provided in the control device 20.
| - In the -karaoke system as 'shown-'in Figs. 1 and 2, the
command block 21 operates-in response to a song request.
from the remote controller 50 or else to 1mt1a.lly check as to 1f
| the requested song is recorded in the closed and separate data
'source of the LD changer 11 Namely the first’ priority is
g1ven to the playback LaraoLe apparatus 10 for efﬁment use of
-the aud.lo V1deo source recorded in the LD changer 11. If the
'_ LD changer 11 stores the requested karaoLe ‘song, 1ts audxo
and v1deo outputs are utlhzed to effect the karaoke ._
performance On the other hand if the requested karaoke .
song is not found m the LD changer 11, the command block
.21 passes an 1tem code of the requested karaoke song to the _
file sorter 22A 50 as to utlhze song data of the synthetic |
karaoke apparatus In such a case, the database of the host |
station 30 i 1s not accessed 1mrned1ately, but the internal data B
storage ZZC is accessed prececlmgly to check as to if the
requested song data is stocked If stocked, the requested song
data is retr1eved from the data. storage 220 for the musical |
tone synthes1s. Namely, the second pr1or1ty is given to the
open data ﬁle of the data storage 22C Further, if the”
' requested song is not found m the data storage 22C, the’ host

station 30 is called to transmlt theref.rom the requested song
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continuously entered. After the performance of the first track is finished,
the second track is perforned while the remaining tracks are continuously
entered. By such a manner of flying start, the karaoke system i medi ately
initiates the karaoke performance to finish the same without interruption,
while the song data is transferred in pgrallel to the karaoke per f or mance.
Mul ti medi a sequencer The mul ti media sequencer 23B is basically
conposed of an M DI sequencer and is provided with operating system (QS)
function to concurrently execute parallel tasks. Consequently, the

mul tinedi a sepiaNERFodgR £186 ISDNUAStWOrk 40. Namely, the third
priority is given to the original database of the host station.
| . In case that the 'synthet'ic kara_.oke apparatus is not provided
with the data. storage 22C; the song data retrieved from the. |
host station is given the ".second priority.

Fig. 3 shows & deta.iled -construction of the inventive
karaoke system.. The dlsclosed embodlment contams :
-a.dd1t1ona.l components and eqmpments not exphc1tly
ﬂlustra.ted 1n F1gs 1 a.nd 2. For exa.mple, a central processmg
unit (CPU) 61 is provrded to undertake overall control of the

- karaoke system a.ccordmg to a program ROM 1nstalled in the
-mu1t1med.1a sequencer 23B A random access memory (R.AM)
62 prowdes a Workmg area. used When the CPU 61 undertaLes
~ the overall control of the ka.raoke system A data and address
' bus lme 63 connects the va.nous components and equrpments
altogether to constxtute the ka.raoke system A MIDI
_ mterfa.ce 64 is prov1ded to connect to an external electromc
mus1ca.l mstrument 42. A changer controller 65 controls the
LD changer 11 The changer controller 65 can be selected
accordmg to a model ty'pe of the LD changer 11.
| An ADPCM decoder 66 is provxded to undertake
. brt—conversmn and frequency-conversmn to expand an
' adopt1ve delta pu.lse code modulatmn (ADPCM) data
contarmng compacted a,udro s1gnals fed from the multimedia

REPLACEMENT SHEET |;

12 JUN 1997

Date i




real. tinme basis a nultiple of events of plural tracks contained in one
conposite song data in synchronization with each other under the software
eontrol, The "event" covers a wide variety of representations involved in
t he karaoke performance, i ncl udi ng i nstrunental acconpani nent, song word
di spl ay, background picture, sound effe external instrument control and
so on. The mul tinedi a- sequencer 23B regelves the song data which is read
out fromthe working RAM 62 by neans of the CPU 61. As shown in Fig. 4(a),

t he conposite song data i s conposed of the word tra t he acconpani nent
t rack sequencer 23B. A gﬁch shifter 67 is connecteld to the P

ADPCM decoder 66 for controlling the tone pitch of the
ldecoded audio s1gnal a.ccord.mg to key information provrded
| from the multimedia. sequencer 23B. An effect mixer 68
| receives the outputs of the pltch shifter 67 and ‘the tone |
'genera.tmg processor 230 The tone generatmg Processor .23C
- functions as a music synthesrzer drrven by a song data to |
synthesme an audio srgnal of the Laraohe Song. The tone
genera,tmg processor 23C is comprlsed of a tone generatmg
“unit for. synthesrzmg the musmal tone ba.sed on the MIDI
L data or else and a controlhng umt A n:ucrophone eﬁ'ector 69
1mparts an- acoust1c effect such as an echo, an exmtement a’
| harmomzatron and else to an output of the rmcrophone 14, A
_d1g1tal sound ﬁeld processor (DSP) 70 is prov1ded to 1rnpart a
_sound ﬁeld eﬁ"ect to the outputs of the tone generatmg -
'processor 23C and the mrcrophone eﬂ"ector 69 and- the audro | _
'output of the LD changer 11 o |
On the other hand the vrdeo processor 23D processes .
cha.racter mformatmn representatrve of words and else:
associated to the performed song, and background p1cture
1nformat1on representatne of st111 and motlon p1ctures s0- as
to: genera.te a’ video signal for dlsplay In this embodiment, the-
. video® processor 23D is d1v1ded mto two units 23D1 and 23D2.

The one video processor unit 23D1 generates the song ‘word
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23 .tn the formof an MD track, and the additional control track. The
rul timedi a sequencer 23B distributes the MDI data or acconpani nent event
da}a to the tone generating processor 23C to synthesize the karaoke
acconpani nent. Moreover, the sequencer 23B controls the additional or

peri pheral equi pnents according to varigis event information contained in
the additional control track so as to regulate the additional events such
as application of effeets. Referring to Fig. 5, the main MDI track is
conprised of an alternate arrangenent of -an acconpani nent event and a

characters to output a. video signal VIDEOQO 1, and the other
Iv1deo processor unit 23D2 genera.tes the background pictures
‘to output the video signal VIDEO 2. The LD changer 11 is
oper_a.ted to reproduce the.ka.r_'a.oke'song recorded in the Laser
Diec in the pla,vbadr ka.fa,oke mode, or otherwise to reproduce
image mforma.tlon alone for use in the synthetic karaoke
_ mode T\/.[ore pa.rtlcularly in the synthetlc La.ra,ohe mode, the
LD cha;nger 11 is operated in synchromza,tmn vuth the
* karaoke a,ccompanment synthesmed by the tone generating
- processor 23C to output a v1deo S1gnal VIDEO 0
representa.trve of & stlll plcture recorded ina g1ven frame of 8
| ngen La,ser D1sc, or representa;tlve of amotion picture ' wh.lch
' starts from 8 g1ven frame. The v1deo supenmposer 23E |
supenmposes these video szgnals VIDEO 0, VIDEO 1 and
VIDEO 2 w1th each other to. form a compos1te picture.
Further, a down loader 71 of the porta,ble typeis utlhzed )
to load a package of the song da.ta. into the storage (HDD)
99C without using the ISDN -network- 40, For example, when |
the inventive karaoke system is installed at a grven user spot
a suppher bnngs the porta.ble down loader 71 to the user spot
to load the ‘package of song. data at once. By such a volume
loading, the user can save a. long time communication Wxth
the- -ho'st station 30 through the -_ISDN_ network 40, which

would be needed for transfer of the great volume of the
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duration (waiting interval) [err]t, which starts fromthe top of track
(TOT) and term nates by the end of track (EOT). The sequencer 23B
sequentially processes each event in repetitive manner as indicated by the
arrows of Fig. 5. On the other hand, in case that the song data is
added with the control. track shown in kihbg. 4(a), the additional control
event is executed in parallel to executien of the main acconpani nent event
as illustrated by Fig. 6. The additional event is prescribed in the control
track, hence the_ti mq;% %i ng the additional event can be

synchroni zed wCPPPREIVEFINE which is prescribed in the acconpani nent
track under the so vvare r addi.t i onal trol eve nt may include
turn-on of m c.rophﬁ éfeé:@.g]]cgndgecrép é‘gfﬁﬁ AN ‘f)l eld, turn-off
of mi crophone S1; ha %%tsé’sﬁects of the inventive karaoke system in

conjunctlon_ with the drawings.

" Playback/ Synthesis control

When the_ r'emotecontro_]ler 50 ,.or the switch panel 24 is
" actuated to designete a ka:ra.oke s'ong to 'b'e performed, the
'CPU 61 refers to an mdex ta,ble stored in the da,ta, storage
. 220 to check as to if the desrgnated song 1s recorded in the
_LDs of the. auto-cha.nger 11 Whrch is grven the first pnonty If
ecorded the, des1gnated song is reproduced from the LD in
the- playback mode The auto-cha.nger 11 outputs the audio
.51gnal whlch 1s transmltted to'the loudspea.ker 15 through the
DSP 70, and concurrently outputs the V1deo signal VIDEO 0
'Wthh is transm;tted to the momtor CRT 12 through a
‘ 'selector sectron of the v1deo supenmposer 23E On the other
hand, the hve voice of the singer is converted by the
l- n:ucrophone 14 into an electric signal w]uch is fed to the DSP
70 through the nucrophone eﬂ"ector 69.. -The mixing amplifier
.13 mixes the accompamment part and the vocal part W1th
each other 50 tha.t the loudspealer 15 produces the mixed
audio output ie., ka.raoke performance

If the des1gna.ted song is not recorded in the LD changer
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24 . Sound field effect control and acoustic effect control
Referring to Fig. 7, the sequencer 23B controls the effect mxer 68, the
m crophone effector 69 and the digital sound field processor (DSP) 70 in
synchroni zation with the

18
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11, the:CPU 61 searches the sohg data stocked in the HDD
storage 22C which is given the second priority. If the
-des1gnated song is stocLed in the data storage 22C, the song
data i is retrleved and loaded into the RAM 62. The tone -
generatmg processor 23C operates a.ccordmg to the song data-
to synthesme the musical tones to eﬁ'ect the Laraoke
.performance Such a synthesrs of the mus1ca.1 tone is carned
out under the control by the mult1med1a sequencer 23B With
| "regard to the audio part, the tone generatmg processor 23C
successrvely generates the mus1cal tone 51gnal accord.mg to
the d.tg1ta1 song data read out from the. RAM 62. The musical
tone signal i is- acoustma]ly reproduced by the loudspeaker la
through the effect mixer 68 the DSP 70 and the mrxmg
| __ amphﬁer 13 -With regard to the wdeo part the v1deo |
| ,processor units 23D1 ‘and 23D2 produce the word, characters |
and the background p1ctures, respectrvely, accordmg to .
.graphic mformatzon contamed m the song data under the
~control by the multrmedla sequencer 23B in synchromzatlon
wrth progressron of the song.. The generated word characters
and background p1ctures are vrsua.lly dlsplayed by the momtor
CRT 12. through the video supenmposer 23E Add1t1onally,
another background prcture reproduced from the LD cha.nger
11 unay be ai_ls_o__super_posed to __the-backgro_uud p1cture and the
word characters by the video euperin:rposer 93E. The word
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progressi on of the karaoke performance in addition to the control of the
tone generating processor 23C. The effect m xer 68 receives the

i-nstrunment al acconpani nent tones fromthe tone generating processor 23C
through a nultiple of channels, such as a guitar tone fromthe channel 1, a
pi ano tone fromthe channel 2, a violingone fromthe channel 3 and so on.
The effect m xer 68 receives al so the otttput of the ADPCM decoder 66
through the pitch shifter 67, representative of a vocal chorus waveform
data carried by an ADPCM track_of the cofnposite song, dat P.S,_ghe ef fect m xer
68 has a progrleamaatbers afreemabbsrghaplaxeg)bbrpthe m@@ﬁ'oﬂ'o& | e 6168 y

di stributing the respective channel outputs to a sucgegding progessor 68B
accor di ng t o thatehecoloroof the displayed swrdsHis S@‘lﬁée%fééﬁé’n&éimgg MThe

rocessor 68B inparts various. L : R :
P ol ith progression of the song so as to teach

synchronization wi
fhé player vbcai timings. .Accordiﬁgly, the player can sing a
song Whjie handling the ’m.icroﬁhoné 14 and following the
-wora 'chai'a;,cters displayed on the monitor CRT 12.
~If the designated son_g-da.ta. is-ho’t stocked in the HDD
storage 22C, the CPU 61 ;,cﬁivéteé,the _.commﬁnic-:at-ion
controller. 22B to take the deéiéna.f:ed. song data from the host
_ station 30 on liﬁe,.".whi_ch 1sg1ventheth.1rd priority. ‘Namely,
 the host station 30 is called through the ISDN network 40.
. When the ﬁb’ét station 3‘0=_respbﬁ’:as-to thé'dal]ing,' the song e
item code ié._éénﬁ to request the_".t_il_.e_si'gnatéd.song data. The
_t.aken_- §§ﬂg_ &é,ta is stockedmthe HDD étoi‘age-IZZC-for' Te-use.

L - Format and content of composite song data

| Tl;e' synthetmka.raoke appa.ratus is dnven by the' o
Comﬁééfité song Idata', which has a-data form@t generally shown |
in-‘Fig-'.'ti(a). The compo_sifé song :daté, is comprised of a_: |
header and a subseq}ie':-rl_;_. sena.l tram of a word tra.ék,' an
aé:conipé.niﬁeﬁt track,a.n add1t10na.l coﬁtrol.tracic and so on. |
The additfbﬁz;l co:1-trol_'.'t.1"§,c1'<?-—ca.,rri_es control information
effective to _éﬁtomaticéliy control additional _equipme’ﬁts_ such
as the DSP 70, the microp'hoﬁé effector 14 and else, Each
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accoustic effects such as echo, equalizing, reverberation and else to the
sel ected channel outputs. The digital sound field processor (DSP) 70
receives the output of the effect mxer 68 to apply thereto a desired sound
field according to a control signal in the formof the sound field event
data fed fromthe sequencer 23B in matoju ng wWith

25

track has a similar alternate a.rrangement of a duration and
an event. The song data is transferred from the host station
ln the serial format so that._th'ef transfer of the composite song
data is completed when the last track is received. Therefore, |
" the karaoke perforrnancé is s'ta.rted, after the last track is
received by the karaoke system. The player must wait for a |
considerable tlme interval a.fter the request to actually start
the karaoke performance For example, the typrcal song data |
_hasa length of 15 KB - 20 KB for the header. and 100 KB
| from the word: tracL to the control track. Such a length of the
'song data is transferred by about 15 seconds through the fast
-ISDN netWork having a data transfer rate of 8 KB per
second. . Actually, thrs net transfer time is a.dded by overheads
: Such as a calhng trme of the host statron, 2 database access
time in: the host statron and else so that the total transfer
' trme reaches more or less 20- seconds Th.ls waiting - trme is ten
or more times as long as the retneval trme of the song data
ﬁ'orn the HDD which is in the order of 1 - 2 seconds.”
In view of this, the data transfer format is arranged as
'_ shown in Frg 4(b) in the mventrve karaoke system. Namely, |
in the original song data format shown i m Fig. 4(a), the word
track is divided into trme-sequentral sect_lo_ns of Al, A_2, Peey
AN, the accompaniment track is likewise divided into
time-sequential sections of B1, B2, . ,» BN, and the

| REPLACEMENT SHEgT |j

Date'}:.Z.JUN..IQQZ.... .-




t he .kar aoke performance. The sound field processor 70 digitally forns a
plurality of echo waveforns having different delays and magni tudes based on
the inputted waveformto synthesize a nusical sound. Consequently, a
desired spread of the sound field is obtained as if the song is perforned .
in a concert hall, a live spot or else.,,The sound field processor 70 can be
coupled to a sound system conposed ofr%ﬁtlple | oudspeakers 15 to nore
efficiently generate the sound field. For exanple t he sound system nay be
conposed of six or seven units of_ th oudsp arranged such that four
units are pos&dd@ﬁ@@aﬂﬂoﬁﬂfpﬁéﬁ@ ﬂﬁgﬂk g& tgand rear left,

respectively, and three additi Qnal e posi d front . .m ddl e,
center |eft ahune@ﬂ%*enm secfrleeséiﬂldle (3 » suchCGN. Then, as shown

in the Fig. 4(b) format, the first sections Al, Bl and C1 are
collected from the respective: tracLs to compose a first track.
S1m11arly, the second sectrons A2, B2 and C2 are collected to
" form a second track In s;mﬂar manner the N-th sections
AN, BN and CN are collected to form an N-th-track. For
xample, in case of N = 6 the data transfer of the ﬁrst track

having the length of about lo KB is completed bv about 2
_seconds The precedmg data transfer of the header requires

| about ) seconds, hence- only’ 4 seconds are. spent to recerve the |

first track. Even if an overhead is added the recelpt of the
first track. may be ﬁmshed by about 8 seconds Upon recelpt
of the first compos1te track, the karaoke system obta.ms a top
-part of all the performance 1nformat10n mcludmg the song
| word data, the accompamment event data, the control event

| data and else to thereby read:ly start the top part of the
karaoke performance accompamed by the word dlsplay and
add1t1onal eVents In est1matzon, the song data representatwe
of a music plece of 3 n:nnutes length is divided 1nto the first
track through the 51xth track such that the karaoke system
can. commence about 30 seconds of the karaoke performance
accordmg to the ﬁrst track of the song data ‘Accordingly, the

karaoke system commences_ the karaoke performance after the
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sound field systemis disclosed in the United States Patent Nos. 5,027,687

and 5, 261, 005. The mi crophone effector 69 is opti
the sound field processor 70 in the present enbodi ment.
effector 69 inparts to the singing voice picked up by

onal ly connected to
The m crophone
the m crophone

various desired acoustic effects such g Monoral-to-stereo conversion,

echo, excitation, harnonization, equali"Zing and el se.
effector 69 is operated according to a timng control

The m crophone
signal in the form of

an acoustic effect event data fed fromthe sequencer 23B so as to generate
the acoustic Rfdtetieck ik syceifredpiwlaile dbe second and further tracks are

contmuously entered After the performa.nce of the ﬁrst track

is ﬁ_mshed the second tra.ck is performed while the remaining

tracks are contmuou_sly entered. By such a manner of flying

| start, the kﬁaoke— svSteni immedja.tely 'initiates'the kara.oke

'performa.nce to finish the same. W1thout mterruptlon, while

the song da.ta is transferred in pa.rallel to the karaoke

performance.

. Multimedia-' sequencer

The multrmema sequencer 23B is basically composed of

| an’ MIDI sequencer and is prowded wrth operatmg system

(OS) ﬁmctlon to concurrently execute pa,rallel tasks.

| Consequently, the mu1t1medra sequencer 23B can execute in

‘real tune 'ba.srs a multrple of events of plura.l tra.cks contained

"m one compos1te song datai in synchromzatmn w1th each other

under the software control The “event® covers a wide. vanety

of representa,trons-mvolved in the karaoke performance,

. mcludlng mstrumenta.l accompamment song word dlsplay,

background pzcture, sound eﬁ'ect external instrument control

and so on: The multlmed.ta sequencer 23B receives the song

- data whrch is read out from the working RAM 62 by means

of the CPU 61. As shown in F1g 4(&), the compos1te song

data is composed of the word. track, the accompaniment track
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26 .-with the progression of the karaoke performance. As descri bed
above, the sequencer 23B provides the timng control signals effective to
econtrol the. sound field processor 70, the effect m xer 68 and the

m crophone effector 69. The sequencer 23B may provide additional timng
contrel signals effective to control otgfr equi pnents including a

in the forrn of an MIDI track, and the additional control
track. The multimedia sequencer 23B distributes the MIDI
| da,te,- or eccompaniment event data to the tone generating
, processot' 23C to 'synth‘esize_the karaoke accompaniment.

: T\([ofeovei, the seciuencer '23B 'controls the additional or
penpheral equlpments a.ccordmg to various event mforma.tlon
conta,med in the a.detmna.l control tra,ck so as to regulate the

' add1t1onal events such as apphcatmn of eﬁ"ects

Referrmg ta F1g -9y the mam MIDI track is compnsed of

an a.lterna.te arra.ngement of an a.ccompamment event and a
duration (Wa,ltmg interval) At Wlnch starts from- the top of -

| track (TOT) and termmates by fhe end of track (EOT) The

- sequencer 233 sequentlally processes each event in repet:twe
manner as 1nd1cated by the a:crows of F1g 5.
On the other hand in: case tha.t the song data is added
W1th the control tra.ck shown 1n Fzg 4(a), the a.dd.1t1ona1

_'control event is executed in parallel to executmn of the. ma:tn
-accompamment event as ﬂlustrated by Fig. 6. The' addatmnal

| event is prescnbed in the control track hence the t1mmg of
executmg the add1t1ona1 event can be synchromzed W1th the
ma.m event Whlch is prescnbed m the accompa,mment track

'under the software control. The addltlonal control event may
mclude turn—on of m.lcrophone echo, selectmn of a part1cu1a,r

sound field, tum-oﬁ' of mlcrophone echo and 0 on.
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di spltay, an illumnation and a stage. Al the control signals are generated
according to tinme-sequential event data prescribed in the additional
control, track involved in the conposite song data. The multimedi a sequencer
23B reads out the control track fromthe RAM 62 concurrently with other
tracks including the MDI track so as tggtotally system ze all the

equi pnents in synchronization with the %%raoke per f or mance. I n

nodi fication, a kind of the sound field created by the DSP 70 can be
prescribed as an event data in the conposite song data differently for each
song or each phraSeu® o] sfiegt comirod s lay 1A AL 0 (oY a{e) = 13B oper at es
based on the event data to control the DSP 70 such that the ki nd of the

ted
create sounol i e(r%rhgb o’ lgo n,?t {58 Is_le wellcel 3B LSRG it
| mixer 68, the mic¢rophone effector 69 and the digital sound
ﬁeld proce-ssor (DSP) 70 in synch:oniia.tion with the

| progressmn of the ka.raoke performance in addition to the |

~ control of the tone genera.tmg processor 23C The effect mixer -
68 receives the 1nstrumenta.l a.ccompa.mment tones from the -
tone generatmg processor ZSC through a multlple of channels
'.such as a gultar tone from the cha.nnel 1, a piano tone from -
.—the cha.nnel 2 a: v1011n tone from the channel 3 and so on.
The eﬁ'ect mixer 68 rece1ves a]so the output of the ADPCM
decoder 66 through the pttch shlfter 67, representatrve of a
vocal chorus waveform data. ca.rned by an ADPCM track of
the compos1te song da,ta The eﬂ"ect m1>.er 68 has a-
progra.mmable eﬂ"ector 683 at 1ts mput stage for selectwely
distributing the respect1ve cha,nnel outputs to a succeedmg

| processor 68B a,ccordmg to a select control s1gnal fed ﬁ'om
the sequencer 23B. ‘The processor 68B imparts verious -
acousttc effects such as echo, qua.hzmg, reverberatmn and
else to the selected channel outputs. o ‘

| The d1g1ta1 sound field: processor (DSP) 70 receives the

output of the effect mlxer 68 to apply thereto a desued sound
field a,ccord.mg to a control s1gna.l in the form of the sound |
field event data fed from the sequencer 23B in matchmg mth
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nmood-of each song or each phrase. Simlarly, a kind and a degree of the
acoustic effect added by the m crophone effector 69 can be prescribed as a
control, event data in the conmposite song data such that the kind and the
degree of the added - 27 acoustic
effect can be automatically set in matcfyng with

the karaoke performance. The sound field processor 70
dlgltalljy forms a plurahty of echo Waveforms having different
delays and ma.gmtudes based on the inputted waveform to
svnthesrze a musical sound Consequently, a desired spread of
the sound field is obta.med as if the song is performed ina
concert hall, a live spot or else The sound field processor 70
can be: coupled to a sound system composed of multlple |
loudspeakers 15 to more eﬁiaently generate the sound field.
‘For example, the sound system may be composed of six or
seven umts of the loudspeakers arranged such that four units
.are p051t1oned front nght fromt left rear nght and rear left
respectwely, and three: add.ltmnal umts are posrtloned front
mnddle, center left and center nght respectzvely Such-a -
‘sound ﬁeld system 1s dlsclosed m the Umted States Patent

Nos. 8, 027 687 and 5, 261 005
The n:ncrophone eﬂ'ector 69 1s opt1onally connected to
- the sound. ﬁeld processor 70 n the present embod1ment The
rmcrophone eﬂ'ector 69 1mparts to the smgmg voice p1cked up
| _by the mlcrophone vanous desu'ed acoust1c effects such as
monoral—to-stereo conversmn, echo, exatatmn,
69 is operated accordmg to a tnmng control s1gnal in the
,form of an acoustrc effect event data fed from the sequencer

23B so as to generate the acoustrc effects in synchromzatmn
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progriessi on of the karaoke performance. In such a case, the degree of the
acoustic effect can be varied intensively corresponding to a clinmax of the
kar aoke performance. As described above, according to the invention, the
mul ti medi a sequencer has nultiplex functions to carry out nultiple tasks in
paral I el manner. The sequencer conductsgmultiple controls over additional
or peripheral equipnents besides the tome geherating processor and the

di fspl aytso as to Erocgss t he karaoke data containing additional event

i nformation to, _thereby autoyati set .and c anethe sound field, th
acoustic ef f eeithhtBedPEQETessigh 6’%% kazapke,p 8’?1 progr essi on of Ehg

kar aoke performancge.
g - As'described above, the sequencer 23B provides the

timing_ control signals effective to control the sound field
processor 70, the effect mixer 68 and the microphone effector
69. The ‘sequencer 23B may prov1de a,ddltlonal t1mmg control :
s1gna.ls effective to control other eqmpments 1ncludmg a
dlsplay an ﬂlumma.tmn and a stage All the control s1gna1s
. are genera,ted a,ccordmg to tme—sequentlal event’ da,ta, |
prescnbed in the add;tmnal control track mvolved 1n the
compos1te song da.ta The multxmedla. sequencer 23B rea.ds
out the control track from the RAM 62 concurrently W1th
: other tracks mcludxng the MIDI track so a5 to totally-.
systemme all the eqmpments in synchromzatmn W1th the
karaoke performance o
I_n mod1ﬁcat1on, a hmd of the sound ﬁeld created by the

'DSP 70 can be prescnbed as an event data in' the comp051te
song da,ta d.tﬁ’erently for ea.ch song or ea,ch phrase of one song.
Consequently, the sequencer 23B opera.tes ba.sed on the event
da.ta to control the DSP 70 such that the kind of the crea,ted
_ sound field ca.n be a.utomat:.ca.]ly set in matchmg with the |
mood of each song or each phra.se Smla.rly, akindanda
" degree of the acoust1c eﬁ'ect added by the m1crophone effector
69 can be prescribed as a control event data in the composite

song data such that the kmd and the degree of the added

pate | 220 ‘?97 ......
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28 .q_AI VB: . 1. A karaoke apparatus responsive to a song request for
soundi ng an autonmatic acconpani nent mxed with a singing voice

27

——

acoustic effect can be automatically set in matching with
progression of the karaoke performa,nce In such a case, the
degree of the acoustic effect can be varied intensively
correspondmg to a climax of the karacke performa.nce As
desc;1_'_1bed above, according to the invention, the mult1med1e '
sequencer has multiplex fﬁ_ﬁctions to carry out multiple tasks
in parallel manner. The seciu_encer coﬁducts_ multiple eontrols
o{fer a,ddii;ionél or periphezsel equipmen-fs besides'tfhe tone

| generatmg processor and the d.lsplay SO as to. process the

E karaoke data. conta.n:ung add.ltmna.l event information to
'_thereby a,utomatlcally set and change the sound ﬁeld the | |
acoustic effect and else i m ma.tch.mg Wlth the mood or .

_pr.ogres_smn_ of the ka.ra_,oke p_e,_rl-forn_:lance.. o

.....
..................
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to produce a karaoke performance, conprising: supply means responsive

to a song request—or—supplying a conposite song data containing an

acconpani ment data and an additional effect event data;

sequencer nean m tially processing the supplied conposite .
song data to s a trai f the acconpani nent event data and
another train of the ad |t|onaI effect 'event data in parallel manner.wth
one anot her; tone generator neans operative in response to the fed
acconpani nent - _event data .for generating an aut omati ¢ acconpani nent
so as to prodfdetM&araoke performance; and addi ti onal means

controlled by the fegt dditjonal effect event data for inparting.an
addi ti onal effect ¥o % (@ AP PSS TEEPORSIYE A& EPRE TRquest for

time-sequential dc_zlgres& on thergof; wherein the addiiiqnal nmgans conpri ses
sound field eﬁp@a Rg a8 automaftic a.ccompamment mixed W1t a singing

voice to. produ_ce_ a karaoke performance, comprising:
. supply means responsive.-to a song request for supplying
a 'composite song data containing an accompaninient event
data and an add.ltlonal eﬁ'ect event data; |
sequencer means for tlme-sequentlally processing the . |
" supphed composrte song da.ta to synchronously feed a tra.ln of
"the accompamment event data a,nd another train of the
addltlona.l eﬁ'ect event data. m para.llel manner W1th one
| another, R Tk _' N |
| tone generator means operatrve based on the fed
accompamrnent event data, for generatmg an automatic
accompamment §o as to produce a karaoke performance, and
| a.dd1t1ona1 means controlled by the fed add.rtlonal effect
-event da.ta for 1mpa.rt1ng an add.ttmnal eﬁ'ect to the- karaoke
performance in matching wrth t1me-sequent1a.1 progressron B
thereof | ' |
2 A ka.ranke apparatus accordmg to claim 1;- wherem
~the a.ddmonal means compnses sound field effect means for
imparting an add.ltrona.l eﬁ'ect representatwe of a sound ﬁeld
effect to, the karaoke performance

3. A La.raoke appa.ratus accordlng to claxm 1; wherem
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for .*nparting an additional effect representative of a sound field effect

to the k such that the type of created sound field can
be set to each song or each phrase of a song. 2. A
kar aoke admﬂ ml mqil e to a song request for sounding an autonatic .
acconpani ment ¢m xedsW $h & singi ng voicgyto produce a karaoke perfornance,
conpri si ng: supply. means-responsive to a song request for supplying a
conposite song data containing an acconpani ment event data and an
additional effect event data; sequencer neans for time-sequenti aI |y

processi ng ttiee%ddmtlcmialbnmmss temspriges acausticsgfietrammenns feed a train
of the acconpani nent event data and another train of the additional_ effect

Cherar oe p ageatiet amaitienal somstiolefioct to the SagmEERCAs means
the karaoke performance.

4. A karaoke apparatus according to claim 1; including a
multiple of additional means for imparting different kinds of
additional effects to the lsaraolxe performance’,' and wherein
the sequencer Jmeans mcludes means for dlstrlbutmg dlfferent

_ Lmds of a.dd.1t1onal eﬁect event data to the respect1ve ones of
the addltlonal means in synchromzatmn W1th the
t1me—sequent1a.1 progressmn of the karaoke performance.

5. A ka.ra,oke apparatus for soundmg a ka.ra.oke -
a.ccompamment in response to a song request compnsmg

_ supply means responswe to a song. request for supplymg
a composzte song da.ta conta.mmg a karaoke accompamment
event data and a sound ﬁeld eﬁ'ect event data, |

sequencer means for tlme-sequentla]ly processmg the
supphed compos1te song: data. to synchronously feed a tram of

“the karaoke accompamment event data a.nd another train of
the sound field effect’ event data in parallel manner mth one
another, . | | |

tone’ generator means operatwe based on the fed Lara,oke |
accompamment event data for generatmg a karaoke
accompamment and

sound field means contro]led by the fed sound ﬁeld effect
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acconpani ment —event—¢data for generating an automati c acconpani nment

SO0 as t e performance: and addi ti onal neans

eontroll QI ‘]@a’ﬂu itional effect event data for inparting an

addi tion af " kar aoke 29.
30
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event data for -irnpe.rting a soun'd field effect to the karaoke
‘accompaniment in matching With.time-sequentia.l progression
.of the karaoke 'a.ccompan'iment.s |
6 A karaoke apparatus responsive to a song request for
soundjng a karaoke acooinpa.niment r_nirced with a singing
vo1ce compnsmg .
| supply means responswe to a song request for supplymg
. a compos1te song data contaamng a kara,oke accompamment
event da.ta. a.nd an a.coustlc eﬂ'ect event data. |
sequencer meens for trme—sequent1a.lly processmg the -
: supphed composxte song data to synchronously féed a train of
the karaoke accompamment event data and another tra.m of
. the acoust;c _eﬁect e.vent da,ta. in perallel- naanner _w1th.one -
_another, T S | o
tone generator means operatlve based on the fed ka.ra,ohe
a,ccompamment,event da,ta, 'for__genera.tmg a karaoke - |
-a»ccompamment a,nd e | N
ef‘fector mea.ns controlled by the fed acoustm effect event
data for unpa,rtmg an a.coustxc effect to the singing voice in
matchmg mth t1me-sequent1a.l progressmn of the karaoke
accompamment ' B

7. A kara.oke apparatus responswe to a song' request for

soundmg an automatm accompa.mment mrxed W1th a smgmg

vo1ce to produce a karaoke performa.nce mvolvmg varioys _
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per f-of mance in mat ching with tinme-sequential progression thereof;
wherei n the nprises acoustic effector neans for

Fparti Ag an tic effect to the singing voice of the karaoke
per f or mance, | !IQE ilnd and degree of the additional acoustic .
effect can b e progressgpn of the karaoke performance.

3. A karaoke: apparat us according to cl-an m1l or claim2; including a
mul tiple of additional nmeans.for inparting different Ki nds of additional
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accompaniment event:data and an additional track carrying

various kinds of additiorial multimedia event data;
tone generator means opera,tive hased '-o'n the supplied
main track of- the accompamment event data for generatmg
an automatic a,ccompa,mment |
| multlmed.la sequencer mea.ns for t1me-=sequent1ally
. processmg the a,dd.ltlona.l tracL in synchromzatlon with the
- main- tracL to md1v1dually d1str1bute the va,nous kinds' of the
| add1t10nal mu1t1med1a event data, a.nd
: va,nous kmds of mult1med.1a. eqmpments controlled by
corresponchng ones of the d1str1buted add1t1onal multimedia
| event data for carrymg out respectlve a,ddmona.l mult:medm,
events in matchmg W1th progressmn of the automatm .
accompa.mment ' ' '

8 A ka.raoke appa.ratus accordmg to claim 7; wherem -
the mu1t1med1a eqmpments compnse those canymg out
a.dd1t10na.l mult1med1a events selected from & group conszstmg
of a sound ﬁeld event an a.cousnc event associated to the
smgmg vo1ce, a dlsplay event assoc1a.ted to a song word and a

- background p1cture, an 111ummat1on event apphed to a smger

‘and a stage event
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supply neans responsive to a song request for supplying a conposite song
dat a contai ning a karaoke acconpani nent event data and a sound field effect
event dat a; sequencer neans for tinme-sequentially processing the

suppl i ed conposite song data to synchronously feed a train of the karaoke '
acconpani ment event data and another trajhn of the sound field effect event

data in parallel manner wth oneé%%&ggég - tone generator neans
operative in response to the fed acconpani ment event data for

generating a kar aokggg ?(?g%?@hﬁq.b's gﬁ‘hNG AvToRdAdcfi el d means controll ed

by the fed sound fie event data for inparting a sound field
effect to the karaoke acconEFFECEOR CONTROLNi Ng with tinme-sequenti al
progressi on of the karaoke acconpani ment, such that- the type -of created
sound flel d ‘can Aekseaoke acmfoaztat@seopemﬂ:esfmen@pmegt@ra gong phrase of a
request for soundmg an automatic accompaniment mixed
with a singing voice. .to produce a ke.raoke performa.nce
1nv01v1n°‘ an add_ltlonal effect The karaoke a.ppa.ra.tus is
* - supplied with 2 composzte song data containing an
a,ccompamment event data a,nd an adchtmnal effect event
data. A mult1rned1a sequencer trme-sequentlallv processes the
| supplied compos1te song da.ta. to synchronously feed a train of
- the accompamment event da,ta and another tra.m of the
add1t10na.1 eﬁ'ect event data in pa.rallel ma.nner vuth one
| another A tone generator operates based on the fed
_ a,ccompamment event data, for generatmg an automatlc
a.ccompamment SO as to produce a ka.raoke performance An
additional effect eqmpment is contro]led by the fed adrhtmnal
eﬁect event data for 1mpa.rtmg a.n addltzonal effect to the |
karaoke performa.nce in match.mg thh txme-sequentra.l

progresszon thereof (Figure 3)
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A kar aoke appar at us responsive to a song request for

5.

.

song.

conpri si ng:

soundi ng a karaoke acconpani nent niixed:w th a singing voice,

conposite song

data contai ning a karaoke acconpani nent event data and an acoustic effect .

176

suppl y heans responsive to a song request for supplying a

event data;
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sequéncer neans for tine-sequentially processing the supplied
conposite song data to synchronously feed a train of the karaoke
acconpani ment event data and another train of the acoustic effect event

data in parallel manner with one anot her; tone generator neans
operative in response to the fed karaoggrgacconpani nent event data for
generating a karaoke acconpani nent; an ef fector neans controlled by

the fed acoustic effect event data for inparting an acoustic effect to the
singing voice in matching with tinme-sequential progression of the karaoke
acconpani ment, such that the kind and degree of the additional
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acoustic effect can be set to match the progression of the karaoke

per f or mance. 6. A karaoke apparatus responsive to a song request for
sotndi ng an automatic acconpani nent mixed with a singing voice to produce a
kar aoke performance involving various &j1gds of additional nultinedia
events, conpri sing: supply nmeans responsive to a song request for
supplying a conposite karaoke data having a nmain sequence of event data
carrying an acconpani nent event data and an additional sequence of event
data carrying various kinds, itional multinedia event data; t one

generator neans operative i sequence of
event data of the accogpani an But tic
acconpani ment ; mutt e ;qg iarly
processi ng ' £3 .
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t he _addi ti onal sequence of event data in synchronization with the main.
sequence of event data to individually distribuite the various kinds of the

addi ti onal nul ti nedi a event dat a;

equi pnent controlled by correspondin

and

vari ous

ki nds

of multinedia
ones of the distributed additional

mul ti medi a event data for carrying outds8spective additional nultinedia
events in matching with progression of the automatic acconpani nent; wherein
the mul ti medi a equi pment conprise those carrying out additional multinedia
bl d event, such that
hg, nmood of each song

[&]

events selected froma group consisting of a soun
the type of created sound field can be set to mat

or each phrase of a song, and an

. Word track
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31 ."accoustic event associated with the singing voice, such that the kind
and degreé of the additional acoustic effect can be set to match the
progressi on of the karaoke perfornmance. 7. A karaoke apparat us

according to claim®6, wherein the grou fromwhich additional nultinmedia -

events are selected further includesb&&isplay event associated to a song
word and a background picture, an illum nation event applied to a singer

FIG.5
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and.a stage event.
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1. A karaoke apparatus responsive to a song redquest for
sounding an automatic accompaniment mixed with a singing voice

to produce a karaoke performance, comprlslng

CLAIMS:

supply means responsive to a song request for supplylng a
composite song data containing an accompanlment event data and
an additional effect event data;

| sequencer means for time-sequentially processing the
supplied composite song data to synchronously feed a train of the
accompaniment event data and another train of the additional
effect event data in parallel manner with one another; _
tone generator means operative _in respbhse to the fed
accompaniment event data for generating an automatic
accompaniment so as to produce a.karaoke perférmance; and
additional means controlled by the fed additional effect
event data for imparting an additional effect to the karaoke
perfor'r-nancle in matching with time-sequential progression thereof;

‘wherein the additional means comprises sound field effect means

for imparting an additional effect representative of a sound

field effect to the karaoke berformance, such that the type of

created sound field can be set to match the mood of each song or
each phrase of a song.

2. A karaoke apparatus xesponsive to a song regquest for
sounding an automatic accompaniment mixed with a singing voice

to produce a karaoke performance, comprising:

supply means responsive to a song request for supplying a
taining an accompaniment event an

an additional effect event data;

sequencexr means for time-sequentially processing the
upplied ¢ sit ta to synchronously feed a train of the

accompaniment event data and another train of the add;tiona;

effect event data in parallel manner with one anothexr;
tone generator means operative in response to the fed

accompaniment “event data for gepnerating an automatic

additional means ntrolled by the fed additi fect -
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performance in matching with time-sequential progression thereof;

wherein the additional means comprises acoustic’ effecto;‘
means for imparting an additional acoustic effect to the singing
voice of the karaocke performance, such t_;haﬁ the kind and degree

of the additional' acoustic effect can be set to match the

progression of the karaoke gerformance

3. A karaoke apparatus according to clalm 1 or claim 2;
including a multiple of additional means for 1mpart1ng different
kinds of ‘additional effects to the karaoke performance, and

wherein the sequencer means includes weans for distributing

different kinds of additional effect event data to the respective

ones of the additional means in synchronization with the time-

sequential progression of the karaoke performance.

4. A karaoke apparatus for sounding a _ karaoke
accompaniment in response to a song request, comprising:

supply means responsive to a song request for supplyving a

composite song data containing a karaoke accompaniment event data
and ound £i data;
sequencer means for time-sequentially processing the

supplied composite song data to synchronously feed a train of the

karaocke accompaniment event data and another tJ_:‘ain of the sound

field effect event data in parallel manner with one another;

tone generator means operative in response to the fed

karaoke accompaniment event data for generating a karaoke
) . - i

sound field means controlled by the fed sound field effect

ve d ; i a_sound field effect to the karaoke

i i i i ime- ential progression of the

| ] . D that &l f o : L field

can _be s to h the mood of each song or each phrase of
song. ,
S. A karaoke apparatus responsive to a song request for

sounding a karaoke accompaniment mixed with a singing voice,

supply means responsive to a song request for supplying a
composite song data containing a karaoke accompaniment event data
and an acoustic-effect event data;
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sequencer means for time-sequentially processing the
. supplied composite song data to synchronously feed a train of the
karaoke accompaniment event data apd another train of the
acoustic effect event data in parallel manner with one another;

tone generatbr: means operative _in response to the fed
karacke accompaniment event data for generating a karaoke
accompaniment; and

effector means controlled by the fed acoustic effect event
data ﬁo;'impgrting an acoustic effect to the singing voice in
matching with time-sequential progression of the karaoke
accompaniment, such that the kind and dedree of the additional
acoustic effect can be set to match the brdgression of the
karaoke performance.

6. A karaoke apparatus responsive to a song request for

sounding an automatic accompaniment mixed with a singing voice
to_produce a Karaoke performance involving various kinds of
additional multimedia events, comprising: |

supply means responsive to a song request for supplying a
composite _karaoke data having a main sequence of event data
carrying an accompaniment event data and an additional sequence
Qf event data carrying various kinds of additional multimediag
event data; ' |

tone generator means operative in response to the supplied
‘main sequence of event data of the accompaniment event data for
‘generating an _automatic accompaniment;

multimedia sequencer means for time-sequentially processing
he addit]j : .

main se indivi i i

‘various kinds of the additional multimedia event data; and

various kinds of wultimedia equipment controlled by
cor i i ibuted additional multimedia event

multimedia events selected from a gxonp_qqn_s_ls_t__j_ng_o_f_a_smlnd
field event, such that the type of created sound field can be set
to match the mood of each song or each phrase of a song., and an
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acovstic event associated with the singing voice, such that the

kind and degree of the additional acoustic effect can be set to
match the progression of the karaoke performance.

7. A karaoke apparatus according to claim 6, wherein the
group from which additional multimedia events are gselected
further includes a display event associated to a song word and
a background picture., an illumination event applied to a sinéef,

and a stage event.



