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KAR.AOKE APPARATUS HAVING AUTOMATIC
R EFFECTOR CONTROL

) The preeént .i.ny.e'ntionl rela.tes to a.,.'karao'ke a;ppa:ra.tus for ,l
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 | L
A karaoke apparatus 1s constructed such as to produce
- an 1nstrumental a.ccompa.mment part of a requested song,
wh1ch 1s concurrently m.txed 'mth a hve vocal part of the . | )
- same song plcked 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 Toom called o '
| “kara.oke 'box” and a veh1cle such as & tounst bus The " ‘. |
e conventmnal kara.oke appara.tus 1s normally a playback type -
o | ora musrcal tone reproductmn type composed of a record
umt for stormg audro mforma,txon and/ or assocmted v1deo
i 1nformat1on of karaoke songs, an audro umt for reproducmg
- " the kara,oke song and mmng a smgmg vozce therevnth a
wdeo unzt for drsplaymg 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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: .synthetrc type or a musmal tone generatmg type is developed
- w]:uch conta.ms a tone generator for synthes1z1ng mus1cal
R _tones accordmg to.a song data prescnptlve of the karaoke |
- song. Generally, the. synthetrc karaoke apparatus 1s connected
L ..through a communrcatron network to a host statlon for
| "__retrrevmg 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 wlnch 1s not stored 1n the record umt
On the other hand the synthetm karaoke apparatus cau
- access a database of the host statron to freely retneve
"-therefrom 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 telecommumcatron such that -
all the requested song data are supphed from the host statron |
. B " -Wrthout exceptmn In order to save data comnmmcatmn cost
| 'and trrne 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 stockrng the song data supphed from the host statmn for
, 'l"re-use o .
'. In order to meet vanous needs of users, the recent o

o karaoke apparatus becomes more and more soph1st1cated to
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equlp extenswe and multlple functmns besrdes the above .
_noted telecommumcatlon functmn For one example, a sound |

- _ﬁeld processor is. msta]led to modrfy the performed ka.raoke
song as if generated i 1n a specrﬁc sound ﬁeld space such as‘a : _

o _concert haJl a.nd a hve spot For a.nother exa.mple, a
n:ucrophone eﬁ'ector is 1nsta11ed to add va.nous acoust1c effects _

' such as echo, excitement. and ha.rmomzatlon to the smgmg

. voice to thereby enhance much fun of the ka.ra.oke

performance However the conventmna.l ka.raoke apparatus 1sr |
| des1gned to control lu:mted maan 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 are manua,lly controlled dunng the course of |
the ka.ra,oLe performa.nce The conventxonal karaoke
appa.ratus ca.nnot automatlcally change the a,ddztrona.l effects -
in matchmg w;th a mood of the song durmg the course of the _'
" lcera,oke 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

multrple controls over not only the tone generator and the |
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| . dlsplay but also add1t1ona1 eqmpments S0 as to process a.

"karaoke song data contal.mng addltmnal effect event
| mformatmn to thereby autornatrcally set a.nd cha.nge the
sound ﬁeld effect the acoust1c effect and else in match_mg

| : W1th the mood of the karaoke song

Accordmg to the mventmn, a karaoke apparatus

responsrve to a song request for soundmg an automatlc

- accompamment mued W1th a smgmg vo1ce to produce a

. karaoke performance, compnses supply means responsrve toa

g song request for supplymg a composrte song data contau:ung .

an accompamment event data and an add1t1ona.l eﬁ'ect event

| _ data, sequencer means for tme-sequent1ally processmg the .

_. supphed composrte song data to synchronously feed a tram of |
the' accompamment event data and another tram of the '
. add1t1ona1 eﬁ’ect event data in parallel manner wrth one |
another, tone generator mea.ns operatlve based on the fed
| 'accompamment event data for generatmg an automat1c
'accompamment so as to produce a karaoke performance, and | |
| add1t10na1 means controlled by the fed add1t1ona1 eﬂ'ect event' -
| data for mpartmg an add1tlonal eﬁ'ect to the lmraoke .' :

: performance m matclnng W1th t1me-sequent1a1 progresswn a

In one specxﬁc form, a karaoke apparatus for soundmg a

S karaoke accompamment in response to a song request
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3 _compnses supply means responswe to'a song request for
' .'_supplymg a compomte song data conta.n:ung a karaoke |
accompamment event data, and a sound ﬁeld effect event’ |
N _'data sequencer means for tlme-sequentrally processmg the -
' supphed composrte song data to synchronously feed a tram of .
the karaoke accompanlment event data and another tram of
' .-'the sound ﬁeld effect event data in parallel manner Wlth one
B another, tone generator means operat1ve ba.sed on the fed |
) ._-ka.raoke accompanunent event data for generatmg a karaoke o

L accompamment and sound ﬁeld means contro]led by the fed

sound ﬁeld effect event data for Jmpartmg a: sound ﬁeld eﬁect .

to the karaoke accompamment m matchmg W1th
g t:me-sequenhal progr‘essmn of the ka.raoke accompamment

In another spec1ﬁc form, a karaoke appa;ratus responsrve o -

" toa song request for soundmg a karaoke accompamment o

-m.txed w1th a smgmg vo1ce, compnses supply means

" 'responsxve to a song request for supplymg a composme song

o 'data contammg a karaoke accompamment event data and an |
: .'a.coustlc eﬂ"ect event da.ta, sequencer means for T ', |

o t1me-sequent1a]ly processmg the supphed compos1te song data- |

| to synchronously feed a tram of the karaoke accompamment

event data and another tram of the acoust1c eﬁ'ect event data =

'.m parallel manner w:th one another, tone generator means

| operat;ve based on the fed karaoke accompamment event data |
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. - for genera.tmg a karaoke accompamment and effector means L
-controlled by the fed a,coust1c eﬂ:'ect event data for. 1mpa.rt1ng |
~an a,coustm eﬂ'ect to the: smglng voice in matchmg with
. _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 |
_z:mxed W1th a smgmg v01ce to produce a karaoke performa.nce .
- 1nvolv1ng va.nous kmds of add1t1ona.1 multlmed.la events, .
o compnses supply means responswe to-a song request for
'supplymg a. compomte kara.oke data havmg a mam track
carrymg an eccompa.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
an automa.tm eccompamment multlmedm, sequencer mea.ns
o for txme-sequentlally processmg the edchtmnal tracL m
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
'I event data for ca.rrymg out respectlve addltmna,l mulnmedm N
. events in ma.tchmg thh progressmn of the a,utomahc |
| accompa.mment T oL |

Accordmg to the mventmn, the sequencer means has
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E _multrplex functmns to carry out mult1ple tasLs in para.llel
_Inanmer. Bas1ca.lly, the sequencer tota.lly controls pnma.ry
: : events of the ka.raoke performance 1nclud1ng the tone
o generatmn of the accompamment and the d_xsplay of the
o 'ba,ckground plcture and the song Words The sequencer .
"further controls secondary or add1t1ona.l events such as the
sound ﬁeld a.pphca.tlon, the acoustrc eﬁ'ect apphcatmn, the
| '1]lurmnat1on and the stage movement so as to enha.nce |

. amusement of the ka.ra.oke performance o

F1g 1 1s an overall block dlagram showmg an mventwe e

Flg 2 1s a. block dlagram of a total control de’v‘me o
_mcorporated m the 1nvent1ve karaoke sYStem L -

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

.system R RIS . , o
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 ool e
F1g 6 1s an ﬂlustratwe dlagram showmg a routme of
- executmg addltlonal events concurrently w1th the mam

events
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F1g 7is an opera.tmnal bIoc.L dlagram showmg rnultlple

. _controls by a multlmed.la. sequencer

| Her:e.inafter,' emhod.iin'ents of the inventi'on W'iil be
. -descnbed in conJunctmn W1th the dramngs Fig. 1 shows an B
. overall constructmn of a ka.ra.oke system accord_mg to the _,
_‘ .' present mventlon The system mcludes a Laser DISC (LD)
o changer 11, a dJsplay in the form of a momtor CRT 12 a -
rmxmg a.mphﬁer 13 a mlcrophone 14 and a pa.lr of ,
_'loudspeakers 15 those of wh1ch are connected altogether to
"constztute an ordmary karaoke appa;ratus 10 of the mus1ca.1
__'.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 w]nch is connected o
to those of the momtor CRT 12 and the rmxmg amphﬁer 13 -
" _to functlona.lly const1tute another kara.oke apparatus of the o
musrcal tone generatmg type or the synthetm type Thls total :
o control devme 20 functmns as a. tota,l system commander |
connected to a part of the playback type ka.raoke a,pparatus e
10 so as to buﬂd and control the total karaoke system wh1ch
.' isan. mtegratlon of the playback ka.ra.cke and the synthet1c
._ o -.ka.raoke A remote host sta.tlon 30 1s connected to the total
o 'control dev1ce 20 through a fast dlgltal commumcatmn |
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| _' network such as Integrated Serv1ces D1g1tal N etwork (ISD’\T)

;. land Local Area Network (LAN ) or an ana.log pubhc | |

commumcatlon hne to transrmt thereto a requested song
'-data A remote controller 50 is: prov1ded to 1nput a command
' such as a song request mto the ka.raoke system

_ | The playback ka.raoke a.pparatus 10 1s a self-supportmg
E type such that the LD changer 11 (1 e,a v1deo d1sc player)

| _. contams a great numher 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 outp‘ut a V1deo srgnal VIDEO

..representatzve of the assocrated words and pictures The | | |

. --"mnnng amphﬁer 13 rmxes a hve smgmg v01ce of & smger o
'- pmked up. by the rmcrophone 14 Wlth a karaoke | N
. a.ccompaniment of the requested song The loudspeaker 15
| ecoustically 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 assomated to the requested

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

F1g 2 is. a block dlagram showmg a detalled mternal

9
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o _' _constructmn of the. tota.l control devrce 20. The total control

- ':dewce 20 1s generally d:mded into a cornma.nd block 21 for
e _mtegrally controllmg the playback a.nd synthet1c karaoke
: apparatuses a data ﬁle block 22 for stocIng song data used h

- in the synthetrc karaoke and an acoustlc / grapluc blocL 23

| "haw mg multlple fu.nctrons F1rst the comma.nd blocl. 21is

S comprlsed of a rece:lver 21A a panel mterface 21B a request |

- _-controller 210 an 1nd.1cator 21D a dnver 21E an I/O

SRS | selector 21F and an ‘access mterfa.ce 21G The recerver 21A

" recerves a command from the remote controller 50 The panel, o

. _' mterfa.ce 21B a»dn:uts another command mputted from a

E rsw;tch pa.nel 24 (Frg 1y mstalled in the front fa.ce of the totel_ -
| control de\flce 20 The request controller 210 operates m
,respouse 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 selectmn and/or = o
reservatron of the requested kara.oke songs. The md.rcator 21D -
N '1s dnveu by the dr1ver 21E to md1cate 1tem codes of the
| selected or reserved songs The I/ o selector 21F selects
| mputs and outputs of the audlo 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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,commumcatmn controller 223 commumcates to. the host
-}-statlon 30 through the ISDN network 40. The data storage :
o | _22C stocks the song data recelved from the host statlon

'-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 comma,nd from the request contro]ler "
o 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 commumcatmn controller 22B o
s, act1vated to adrmt a requested song data from a database o
of the host statxon 30 The data storage 220 rs comprxsed of o
o der example, a hard dlsc dnver (HDD) ha,vmg 8 capacrcy of
o ) 100 MB (megabyte) such that the HDD can. stock one, -
thousand songs provxded that each karaoke song 1s prescnbed L
by 10 KB (kﬂobyte) of song data 1n average S
The acoustrc/ 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 L _'
i supenmposer 23E The data buﬁ'er 23A temporanly holds the i
| song data supphed from the ﬁle sorter 22A The rnultlmedla ._
sequencer 23B synchronously ccmtrols varxous events |
- ..-' mcludmg generatlon of musmal tones dxsplay of. p1ctures and L

'apphcatmn of addltlonal effects accordmg to event

n
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- _inform_ationconta‘.ined-in '_the composite-s_ong -.da,t;_a;-or karaoke -

- '.data The t‘one'ge'nera,tin'g -processor- 23C processes th'e song -

| ._data to synthes1ze the musical tone of the karaoke song under .

the control by the sequencer 23B The video processor 23D

. generates the ba.chground p1cture, the characters of the song" o

' ) Words a.nd else The 'v1deo supenmposer 23E supenmposes o

| . the gra.phrc outputs of the v1deo processor 23D W1th a,nother a

o p1cture such aga background motlon plcture Wlnch is”

._ _recorded in a. background v1deo LD (BGV—LD) loaded in th 6 L
| '-_LD changer 11 e - .

The I/O selector 21F of the command block 21 _' :

""coordma,tes the audm pa.rt of the ka.raoke performa.nce such |
‘as to. Select e1ther of the playback audm output from the LD
| changer 11 and the syntheszzed audm output from the tone o

......

generetmg processor 23C to feed the rmxmg amphﬁer 13

- Further, the I/O selector 21F coordmates the wdeo part of

=-the kara.oke performa.nce such as to select e1ther of the v1deo :
| output reproduced from the LD changer 11 and the other -

| vxdeo output genera.ted from the v1deo supenmposer 23E to
| feed the momtor CRT 12 If the LD changer 11 1s -' B
N | dxsconnected from the I/O selector 21F the synthetxc karaoke

-apparatus and the playback ka.raoke appara,tus are

L _functlonally mdependent from each other The synthe’uc and

- playba,ck karaoke appa.ratuses are. mtegrated vuth each other

o120 L
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by rneans of the I/O selector 21F and the access mterface

' '_21G wh1ch are prov1ded in the control dev1ce 20 _
| In the karaoke system as shown in F1gs 1 and 2, the o
_' g command block 21 operates in response to a song request
- .from the remote controller 50 or else to 1n1t1a]ly check as to if
: the requested song is recorded n the closed and separate data_- :
- source of the LD changer 11 Namely, the ﬁrst pnor1ty is.
.glven to the playback karaoke apparatus 10 for eﬁicrent use of _
| "_the audlo vrdeo source recorded 1n the LD changer 11. If the .. -
, ._P',LD changer 11 stores the requested karaoke song, 1ts audm
and vrdeo outputs are utrhzed to eﬁ'ect the karaoke Lo
| 'performance On the other hand 1f the requested keraoke S
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 utrhze song data of the synthetrc .': B
o -karaoke apparatus In such a case, the database of the host
stat1on 30 1s not accessed 1mmed1ately, but the mternal data o
B torage 22C 1s accessed precedmgly to check as to if the o
'.requested song data 1s stocked If stocked the requested song .

: -data is retrreved from the data storage 22C for the musmal
| tone synthesrs. Namely, the second pnonty is gwen to the

- 'open data ﬁle of the data storage 220 Further, if the E
." .requested __s'. ng 1s not found m the data storage 220 the host :?

o ”statxon 30 is called to transrmt therefrom the requested song

18
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0 aata through the ISDN network 40. Namely the th1rd

pnonty is given to the or1g1na.l da.tabase of the host sta.tlon

'In case tha.t the synthet1c ka.ra.oke apparatus is not provrded

'Wlth the da.ta storage 22C the song data retneved from the

o _host sta.tlon is given' the second pnonty

Flg 3 shows a detaﬂed construcnon of the 1nvent1ve

| -kara.oLe system The d.rsclosed embod.lment conta,ms '

- '-add_ltlona,l components and equrpments not exphc1tly

' ﬂlustra.ted 1n Frgs 1 and 2 For example, a centra.l processmg

| _umt (CPU) 61 is provrded to underta.ke overall control of the -

. karaoke system a.ccordmg to a program ROM 1nstalled m the

multlmedia. sequencer 23B A randorn 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 equ1prnents

altogether to constltute the karaoke system A "VIIDI

3 mterface 64 is provzded to connect to an external electronlc . |

muswal mstrurnent 42 A changer controller 65 controls the o
LD changer 11 The changer controller 65 can be selected

_- accordlng to a model type of the LD changer 11

An ADPCM decoder 66 is prov1ded to undertake

o “bzt—converszon and frequency-conversmn to expa.nd an } o
o adoptlve delta pulse code modulatlon (ADPCM) da.ta

'conta1mng compa.cted aud1o s1gnals fed from the’ mult1med1a |

14
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| I_ sequencer 23B A p1tch shlfter 67 is connected to the |
| ._'_--ADPCM decoder 66 for controlhng the tone p1tch of the _- :
o decoded a.ud.lo 81gna.1 a,ccord.mg to key 1nforma.t10n prov1ded
'-.from the multlmedla sequencer 23B An effect mixer 68 |
B receives the outputs of the pltch shlfter 67 and the tone ,. I -
'generatmg processor 23C The tone generatmg processor '23C o
" functrons asa mu51c synthes1zer drrven by a song data. to
'-synthesrze an a.udm 81gnal of the kara.oLe 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 controlhng umt A Imcrophone eﬁector 69
- -'.1mparts an a.coustrc eﬂ’ect such a.s an echo, an exc1tement a
| harmomz.a,tlon and else to an output of the rmcrophone 14/ A o
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,udlo _..‘ o
 output of the LD changer 11.. L
| On the other hand the v1deo processor 23D processes
| chera,cter mformatmn representatlve of words and else |
"assocmted to the performed song, and beckground prcture
'. . mformatmn representatlve of st111 and motlon plctures $0- as
| to generate a vrdeo 51gnal for d1splay In thls embodJment thel B
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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o ;ch.ara.cter's to'output a vid'eo 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 changer 11 is. operated in sync:hromza.tlon w1th the
| _" Lara.ohe a.ccompamment synthesrzed by the tone generatmg .
. processor 230 to output a v1deo s1gna.1 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 v;deo supenmposer 23E
supenmposes these wdeo 51gnals VIDEO 0 VIDEO 1 and
.VIDEO 2 w1th each other to form a compos1te plcture
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 .'
L the 1nvent1ve karaoke system 1s mstalled at a glven user spot
| .a suppher brmgs the portable down loa.der 71 to the user spot o
to load the package of song da.ta at once By such a volume |
"loadmg, the’ user ca.n save a long txme commumcahon Wlth
the host sta,tlon 30 through the ISDN network 40 whlch

o would be needed for transfer of the great volume of the
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- _composrte song da.ta

| Heremafter, detaaled descr1pt1on will be grven to
o _s1gmﬁca;nt aspects of the mventrve karaoke system in

o con_]un_ctron Wrth the drawmgs.

" Pla)bacLLSynthesm control o

- When the remote controller 50 or the swrtch panel 24 is .
: actuated to desxgnate a ka.raoLe song to be performed the
- '-'-CPU 61 refers to an mdex table stored 1n the data storage : .l |
- 22C‘ to check as to 1f the desrgnated song 1s recorded in the o
o LDs of the auto-changer 11 wh.lch is gwen the ﬂrst pnonty If .- | .
E | recorded the desrgnated song 1s reproduced frem the LD m
the playback mode The a,uto-cha.nger 11 outputs the audlo |
- .51gna1 whmh 1s transrmtted to the loudspea.ker 15 through the
. - DSP 70 and concurrently outputs the v1deo s:gnal VIDEO 0 |
o '. 'wh.tch is transnntted to the momtor CRT 12 through a o
:_ .selector sectmn of the vrdeo supenmposer 23E On the other . -'
: 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 loudspeaker 15 produces the mlxed
audro output ie Laraoke performance .

If the de51gnated song is not recorded in the LD changer

o
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| '11 “the- CPU 61 searches the song' data stocked in the .HDD' |

storage 22C Whmh is. g1ven the second pr1or1ty I the _
: demgnated song is stoched 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 ka.raoke |
) -.'performance Such a synthes1s of the musma.l tone 1s carned
: out under the control by the multlmedla sequencer 23B \Vlf-h. -
"regard to the audlo part the tone generatmg processor 23C
'-successn'ely generates the mus1ca1 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 Wlth 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, |
| o CRT 12 through the wdeo supenmposer 23E Add1t10na]ly, o
L 'a.nother 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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'- - chara,cters are va.na.bly drsplayed by the momtor CRT 12 such
: .that a color of the drsplayed WOI'dS is sequent1a.lly cha.nged in~
synchromzatmn wrth progressron of the song so as to teach
"the player yocal trrmngs Accordmgly, the player can smg a
R song vshlle handlmg the Imcrophone 14 and followrng the |
o --word characters drspla,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, whrch is. grven the th.lrd pnonty Namely,
e the host statzon 30 is called through the ISDN network 40
| When the host sta,tron 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 composrte song data . A

The synthetlc karaoke appa.ratus is dnven by the |
| composxte song data Wthh has a data format generally shownl, .
in F1g 4(a) The compos1te song da,ta, is compnsed of a
header and a subsequent ser1a.l tram of & word track an N -.
- a,ccompa.mment track an addrtronal control track and sO on ,'
The add1t10na1 control track carnes control mformatlon
| eﬁ’ective to automatmally control addltzonal equrpments such
':. as the DSP 70 the mlcrophone effector 14 and else Each

19
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track has a sm:ular a.lternate a.rra,ngement of a dura.tmn a.nd

' "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 " .
" :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
 has alength of 15 KB - 20 KB for the header and 100KB
| ﬁ'om 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 . _
| 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
o time 1n the host statron and else 50 tha,t the total transfer L
- trme rea.ches more or less 20 seconds Tlns Waatmg trme is ten
. or more trmes as long as the retneva.l trme of the song data |
| from the HDD Wlnch is in the order of 1~ -2 seconds | |
| In wew of thls, the data transfer format is arranged as
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 trme-sequentlal sect1ons of. Al A2
o A’\T the accompamment trar:k is hkew1se d1v1ded mto
o tlme-sequentzal sections of Bl B2 BN and the
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o adchtmnal control track is hkemse chwded mto

k t1me—sequent1a.1 sections of C1, C2,..., CN. Then, as’ shown |
l_m the F1g 4(b) format the first sect1ons A1 B1 and Cl are
.' :...collected from the respectlve tracLs to compose a ﬁrst track
Slmllarly, the second sect1ons A2 B2 and C2 are co]lected to .'
'-'.form a second track In s1m11ar manner the N-th sectlons o

o . __AN B’\T and CN are co]lected to form an N-th track For

- example, in ca.se of N = 6 the data transfer of the ﬁrst track -

L havmg the length of about 1o KB 1s 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 if an overhead 1s added the recelpt of the

SO ',ﬁrst track may be ﬁmshed by about 8 seconds Upon recezpt

" - of the ﬁrst compos1te track the karaoke system obtatns a top
."-part of aJl the performance mformatlon mcludmg the song
| f:'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
'addmonal events In est1mat1on, the song data representatlve: .
of & musrc 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 karaoke performance after the- |

21 .

- | THIS SHEET Hag Begsj |
- BEPLACED. i




L “ﬁﬁ'iim‘iiiiﬁﬁi" iﬁiﬂ

- first tra,ch 1s rece1ved Whlle the second and further tracks are

- *contmuously entered After the performance 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

- Multimedie- 'sequencer' |
| The multn'nedla. sequencer 23B is basrcally composed of
O aw 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 |

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

under the software control The “even covers a W1de vanety
of representatmns mvolved m the ka.raoke performance, S
: mclud.mg mstrumental a,ccompa.mment song word dlsplay, : )
.' ba,ckground p1cture, sound effect external 1nstru:ment control
| and so on: The multrmedra sequencer 23B recerves the song o
o data whlch 1s read out from the workmg RAM 62 by means o
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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E _' | in the form o'f"a,n MIDI track, and the: additional control |
E tra.ck The mult1med1a. sequencer 23B dlstnbutes the MIDI
| data or accompa.mment event data to the tone generatmg
| processor 23C to synthes1ze the karaoke accompamment
2 -Moreover, the sequencer 23B controls the a,dd.ttlona,l or _
'per1pheral equrpments a.ccordmg to va,nous event mformatmn |
' conta.lned in the add1t1onal control track so as to regula.te the :
'_a.ddltlonal events such as apphcatlon of effects o
| Referrmg td F1g 5 the ma.m MIDI track is compnsed of _
. "an alternate arrangement of an accompamment event and a
o _.dura,tlon (wagtlng mterva.l) At whlch starts from- the top of |
track (TOT) a,nd temnates by the end of treck (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
. vuth the control track shown m F1g 4(a), the a.dd1t1ona.1 .
- : control event 1s executed m paraJlel 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 W1th the .
| 'mam event whxch 1s prescnbed m the accompamment track
"under the software control The a.ddltmna,l control event may
3 "lmclude turn-on of Imcrophone echo, selectlon of a partmular

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

: 2
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: Refernng to Flg 7, the sequencer 23B controls the effect |
~ mixer 68 the rmcrophone effector 69 a.nd the d1g1tal sound .
: ]ﬁeld processor (DSP) 70 in synchromzatmn with the -
. .progressmn of the karaoke performance in a.d(htmn to the ‘ |
N _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 channelsl
':such as a gmtar to;ne from the channel l a p1ano tone from
_ .'.ﬂthe channel 2 a vmhn tone from the cha.nnel 3 and 50 on.
- The eﬁect mixer 68: recenres a.lso the outp‘ut of the ADPCM N
| 'decoder 66 through the p:tch shrfter 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 select1ve1y
B d1stnbut1ng the respective channel outputs to a succeedmg
: processor 68B a,ccordlng to a select control s1gna1 fed from
the sequencer 23B The processor GSB 1mparts vanous
acoustrc effects such as echo, equahzmg, reverberatmn and
| else to the selected channel outputs R o
| 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 s1gna1 m the form, of the sound |
e _:ﬁeld event data fed from the sequencer 923B i 1n ma,tchmg W 1th

24.

© | THIS SHEET.HAS BE-EN
REPLACED |

faaen




'Hns Shee

L [’

| the Laraohe performance The sound field processor 70
. d1g1ta.lly forms a plurahty of echo waveforms hav1ng dlfferent :
= | delays and magmtudes 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 |
B ; loudspeakers 15 to more efﬁmently generate the sound ﬁeld
"~ For example, the sound system may e composed of six or
o seven umts of the loudspea.kers arranged such that four u.nlts ._
- are posmoned front rlght front left Tear nght and rear left
| 'respectwely, a.nd three add.ttmna.l umts a.re p031t1oned front
rmddle, center left and center nght respectwely Such a
- sound ﬁeld system 1s dlsclosed m the Umted States Patent
Nos. 5, 027 687 and 5, 261 005,

The rmcrophone eﬂ"ector 69 1s optmnally connected to

- the sound ﬁeld processor 70 in the present embodament The : o
| -'m1cr0phone effector 69 1mparts to the smgmg vo1ce p1cked up .
. ..'by the rmcrophone vanous desued acoustm effects such as
monoral-to-stereo conversmn, echo, exatatwn, L
'harmomzatmn, equa.hzmg a.nd else The rmcrophone eﬁ'ector :
| 69 1s operated accordlng to a. t1m1ng control S1gnal m the
_form of an a,coustlc effect event data fed from the sequencer

B 23B so a.s to generate the acoust1c effects 1n synchromzatzon
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with the prog'ression of the- karaoke performance |
As descnbed above ‘the sequencer 23B prov1des the - -'
B tumng control srgna]s eﬁ"ectlve to control the sound: ﬁeld -
e processor 70 the eﬁ'ect rmxer 68 and the n:ucrophone effector |
_ 69 The sequencer 23B rnay prov1de addltlonal tn:mng control :
' .s1gnals eﬂ'ectlve to control other eqmpments 1nclud1ng a
.d15p1ay, an ﬂlu;mnatron a.nd a stage All the control srgnals | _ N
' _--are generated accordmg to trme—sequentml event data - |
- 'prescrlbed 1n the add;tlonal control track mvolved 1n the -
| composrte song data The multlmedla sequencer 23B reads o |
- out the control track from the RAM 62 concurrently w1th
i other tracks mcludmg the MIDI track so as to tota.lly |
| -'systemize all the eqmpments m synchromzahon wrth the -
| 'ka:raoke performance R L L |
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
Consequently, the sequencer 23B operates based on the event |
da.ta to control the DSP 70 such that the kmd of the created
. | sound ﬁeld can be automatmally set m matcl:ung W1th the |
'mood of each song or each phrase S1m11ar1y, a kind- aud a
o degree of the acoust1c eﬁ'ect added by the m1crophone eﬁector

s 69 can be prescnbed as’ a control event data in the composrte g

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

26
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| "a,cou'sti'c effe'ct can he'aﬁtcrhatically set in metching with =
- _progressmn of the karaoke performa.nce In such a case, the
o degree of the a.coust1c effect can be vaned 1ntens1vely
-correspondmg to a chma.x of the kaIa.oke performa,nce As
. .descnbed above, a.ccordmg to the mventlon, the mult1med1a
| "'sequencer has mult1p1ex functxons 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 '
- _f ka:ca.oke data contammg a.ddltlonal event mforma.tlon to .
i .':thereby automatmally set a,nd cha.nge the sound ﬁeld the
accustlc eﬁect a.nd else m ma,tchmg Wxth the mood or R

'progressmn of the ka.raoke performance

;'27_'.
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1 A ka.raoke appara,tus. respons1ve to a song request for -
soundmg an a.utoma.tm accompamment n:uxed W1th a smgmg :
” vome to produce a karaoke performance compnsmg ..
supply means. respons1ve to a song request for supplymg -'
| . a compos1te song data conta.lmng a.n a.ccompamment event
o data and an addrtmnal effect: event data; P
| sequencer mea.ns for tme—sequentmllv processmg the
i _supphed composﬂ'.e song data to synchronously feed a tra.m of .': o
the a,ccompamment event data and another tram of the |
_add1t1onal effect event data 1n parallel manner w1th one
: tone generator means operative ba.sed on the fed
o ,accompa.mment event data for generatmg an a.utomatw |
a.ccompamment 50 as to produce a ka.raoke performance, and |
add1t1ona1 means controlled by the fed add1t1ona1 efl"ect
: .event data for unpa.rtmg an a.dd1t10na1 effect to the ka.raoke
. _'_performance in matchmg W1th t1me-sequent1al progressmn .'.'
_thereof R _' R .' : '. EER ,l
| 2 A karaoke apparatus a.ccordmg to cla.;m 1 wherem |
o the add1t1onal 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 : R '. , '_ :
| 3 A Laraoke apparatus accordmg to cla.1m 1 wherem
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the'addjtional'-means c'om'prises.a'coustic .'e'ffeCtor -means for
.1mpart1ng an. addrtronal acoustrc effect to. the smgrng voice of -
- the karaoke performance o - | -
'. 4 A karaohe apparatus accordmg to claim 1; mcludmg a |
o multlple of add1t1onal 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 addrtlonal means in synchromzatmn mth the
t1me-sequent1al progressmn of the karaoke performance. -
5 A kara.oke apparatus for soundrng a karaoke |
: accompamment in- response to a song request compnsa,ng B
supply means respons1ve to a song request for supplymg
2 compos1te song data contaamng a karaoke accompamment
. ‘event, data, and a sound ﬁeld eﬁect event data, e
o sequencer means for trme-sequentlally processrng 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 '_ R - .
- tone generator means operatlve based on the fed karaoke
: accompamment event data for generatmg a karaoke S

-accompamment and

| sound field means controlled by the fed sound ﬁeld effect
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| - event data for 1mpart1ng a. sound field effect to the karaoke -
_I_accompa.nn:nent in matchmg Wlth t1me-sequent1al progressmn
of the karaoke accompamment
| 6. A karaoke apparatus respons1ve to a song request for "_
: soundmg a karaoke accompamment mlxed W1th a smglng |
VOICG, comprlslng . .. -
supply means responsrve to a song request for supplymg
. a composrte sopg data contammg a karaoke accompa.mment
| _event data and an acoust1c effect event data _' ' | -
' 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
o the acoustrc effect event data 1n parallel manner W1th one
_,another, - L | ' | |
L tone generator means operat1ve based on the fed karaoke' I-'. '. -
accompamment event data for generatmg a karaoke L
"accompamment and o B
' eﬁector means contro]led by the fed acoustrc eﬁ'ect event |
data for n:npartmg an acoustrc effect to the smgmg vo1ce 1n
" | matchmg Wlth trme-sequentlal progressmn of the karaoke
| "faccompamment c e | '. '_ o _
7 A karaoke apparatus responswe to a song request for
soundmg an automatm accompamment m:lxed W1th a s1ng1ng

._ ,vome to produce a karaoke performance mvolvmg various

\ | : 30
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Lmds of add1t1ona,l multlmed.la events compnsmg |
| supplv means responswe to a song request for supplvmg , :j - L
_ .a comp051te kaxaoke data havmg a main track ca,rrylng an
- accompa.mment event data and an a,ddltlonal track ca,rrvmg
various Llnds of addltmnal multlmedla event data., |
tone generator mea.ns opera,tlve based on the supphed
n Imam tra.cL of the accompamment event data for generatmg
an automatm accompamment | |
- multnned1a sequencer means for t1me—sequent1a11y .
- _processmg the add1t1onal track in synchromzatzon with. the |
| mam trach to 1nd1v1dually d1str1bute the vanous kmds of the :
| _a,dd1t10nal multzmedm event data, and L
vanous kmds of multlmedla equlpments controlled by
o correspondmg ones of the dwtnbuted add1t1ona.1 multunedla s
| event data for carrymg out respectwe add.1t1ona1 mu1t1med1a
| events in matchmg Wlth prog‘ressmn of the automatlc :
'accompamment L o - | L
| -8, A. karaoke apparatus accordmg to claam 7 wherem o
“the mult1med1a eqmpments compnse those carrymg out |
. "add1t10na1 mult1medm events selected from a group conszstmg' o "
| of a sound ﬁeld event an acoust1c event assocxa.ted 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 event
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