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TOTAL KAR,AOKE SYSTEM HAVING PLAYBACK A1\D

SY’\TTHETIC SOUND SOU RCES

The present 1nvent1on relates to a total karaoke system
composed of a playback karaoke equrpment and a synthetm
karaoke eqmpment ' '

A karaoke apparatus is constructed such as to produce .‘
an instrumental accompaniment part of a requested song,
Which 1s concurrently rmxed wrth a live vocal part of the -
same song prcked up by a 1rncrophone The Laraoke |
' apparatus becomes popular, and is mstalled not only ina bar
| and 8 club; but also 1n 8, speciahzed i‘entai roorn ealled .
| karaoke box and a vehrcle such as & tounst bus The |
conventronal karaoke apparatus 1s ncrmally a play back type
or a rnus1ca1 tone reproductlon type composed of : a record
umt for recordmg analog or d1g1tal audlo mformatlon (1 €.,
music accompamment data) and assocrated vrdeo mformatron |
of karaoke songs, an audro un1t for reproducrng the karaoke a
E song and rmxmg a smgmg vorce theremth 8 wdeo unit for
'displaymg background prctures and u'ord characters along
with the reproduct:on of the Laraoke song, and a control umt
for controlhng these of the record audlo and video umts |

'Recently, another karaoke apparatus of a sy nthetlc type or a
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- musical to'ne' generating type is d'eveloped Which contains e
tone generator for synthes1z1ng musrca.l tones accordmg toa
song data prescnptlve of the Lara,ohe song (i.e., mus1cal |
' performance des1gnat10n data) Generally, the sy nthetlc
'La.ra,ohe appara.tus is connected through a commumcatmn
| '-network to a host statlon for retnevmg therefrom the song

'da.ta. - . TR _
The playback karaoke apparatus has the record unit

: which is & closed or isolated data source, hence the pla:yback

| =La.raoke apparatus cannot respond to a request fora
non-entry karaoke song whmh 1s not stored in the record umt
On the other hand the s; nthetlc kara.oke appara.tus ca,n -

| aceess a database of the host stetzoh to freely retneve
_ therefrom a des1red song data m response to a s1nger s |
:request An extreme type of the synthetm karaoke apparatus |
is solely dependent on the data telecommumcatmn such that
all the requested song data are supphed from the host stat:on
w:thout eXceptxon In order to save data commumcatlon cost
and trme reqmred for repeated access to the host stetlon
| upon every request a sexm-self-support type of the s;y nthetic
. karaoke apparatus has a storage deﬁmng an open data source

for stockmg the song data supphed from the host statmn for

_ .re-use
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" In mtroductlon of the synthetrc karaoke appa.ratus of

: elther type into the market, the complete repla,cement of the
" old playba.ck ka.ra,oke a.ppa,ratus by the new sy nthetre karaoke‘
appara.tus may result in d1sposal of the old one Wthh may
cause econormc dlsadva;nta,ges to. both of users and makers of
the new type In order to solve such a problem, an obj _]ect of
- the present 1nvent1on is to mtegrate the pla;yback and

_._synthetlc karaoke apparatuses W1th ea.ch other to const1tute a-
total ka,raoke system whmh a,llows efﬁcxent use of components
" of the pla,yback Laraoke a.pperetus, a.nd smooth mtroduetmn |
| 'of the synthetlc ka.raoke apparatus Another ob Ject of the -
present mventmn is to: a,c]:ueve eﬁczent use of both the closed
data seufce prox 1ded for the play’bsck kara,oké apparatus and

the. open deta, source prov1ded for the syntheuc karaoke -
apparatus m the total kara.oke sy stem A further obJect of the
present inventmn is to ach1eve easy and timely mamtenence
. | of the open data source in the total kara,oke system |
| In a ﬁrst aspect of the mventxon, a karaoke system for
soundmg a Laraoke song accordmg to a request command the
request command correspondmg to.a kara.oke song desxred hy_ -
8 singer, compnses musxc pla,yback means for pre—stormg
.musm accompamment data as a closed data source, and for
rea,dmg out the pre-stored mus1c accompamment data to

reproduce an audlo s1gna1 correspondmg to the musxc
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| accompaniment data, music s.'\.fsthesi'zing. means for storing

: music performance. des1gnat1on data as an open data source,
I. and for synthesmng an audlo srgnal in. accordance ’Wlth the
mus1c performa;nce des1gnat1on data, control means for
: rece1v1ng the request. comma.nd and for selectmg elther of the
music playback means and the musrc svnthesrzmg means
| accordmg to the request cornmand and for controllmg a’
selected one of the musm playback means and the- music
Systhesming means to output an audio s1gna1 and sound |
'_ rneans receptwe of the audio s1gnal outputted by the selected

| one of the mus1c playback means and the music. synthes1zmg
means, and for soundmg a desrred karaoke song
correspondmg to the recewed audlo mgna.l |

‘Ing second aspect of the mventmn, a karaoke system is

comprised of a host statlon and a Temote branch for swndmg
8 designated karaoke song accordmg to a request command
. The host stat1on has an ongmal database commumcable vuth
the remote branch to transm1t thereto a song data |
o prescnptxve ofa karaohe song m response to a request -
command The remote branch mcludes storage means for
stockmg the transrmtted song da;ta to form a stock data file,
record means mdependent from the database and the stock
'data ﬁle for recordmg a karaoke song to form a separate data

source, control means responsne to.a request command for
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firstly accessing the separate data source, then secondly
accessmg the stock data file 1f the des1gnated karaoke song is
| not found in the separate data source, and thrrdly accessing
the. ongmal database if the des1gnated karaoke song is not
found m the stock data ﬁle, playback means connectable to
 the accessed separate data source for reproducmg the. |
o desrguated karaoke song, and synthet1c means receptrve of the
song data from elther of the accessed stock data file and the
ongmal database for processmg the song data to sy nthesize
| the desrgnated karaoke song L
| In a thrrd aspect of the imentmn, a kara.oke sw stem for
soundmg a desxgnated karaoke song accordmg toa request
oomrﬁand compnses storage means mstalled at a git en sr.»ot
to prowde an open “data source for stockxng a song data
- prescnptrve of a karaoke song, a portable loadmg 1mp1ement
for storing a package of the song data, and bemg carr:ed to
| the. glven spot to couple thh the storage means for loadmg
- thereinto the package of the song data to thereby ﬁ11 the open
- data source, synthetxc means for retnetmg a song data from
. the open data source accordmg to a request command and for
| processrng the retneted song data to synthesrze an audio
| 51gna1 representatrve of the desrgnated Laraoke song, a:ud - ..
sound means receptne of the audlo srgnal to sound th.e |

de51gnated karaoke song
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' .'A;ccord.ing t.o_.t'_.he__ ﬁi‘st _aSbect- 'of the ihVentio’h, the music
playback means and the mﬁsic synthesizing means a,re'

mtegrated with each. other by mea.ns of the control means to

'. constitute the total karaoke system .Accordmg to the second

, :aspect of the mventlon, the open data source of the synthetlc .

kara,oke equlpment is a.ccessed only when the requested

karaoL.e song is not avaalable in the closed data source of the

playback Laraoke eqmpment. Further, in such a case, the

data. ﬁle stocked m the storage means of the synthetm

Laraoke eqmpment is gnen a pnonty relatne to the database |

of the host statmn to avoxd repeated accesses thereto B

Atccordmg to the thn'd aspect of the m'ventwn, the separate |
qrtable loading implement Is utihzed te load & packa.ge of

-the song data into the open data source in easy and timely
manner even though the telecomrnumcatmn data supply is
- not available S |

Frg 1 1s an owerall system d1agram showmg an mventn e
| total ka:raoke system LR R
Flg 2 is a block dlagram of a total control device
| mcorporated m the mventwe total karaoke s:ystem. .
| F:g 3 1s a functmnal block dzagram of the Fzg 1 system
F1g 4 isa deta1led structural dlagram of the F1g 1.
D —
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sy stem _

Frgs 5(a) and 5(b) are a schematxc dlagram shovung a
song data format adopted in’ the m'ven'm e system '

Fig. 6isa functional block d;agra,m of varlous data
bllﬁers _' .. e | | | .

F1g 7 is. a schematrc dlagr'am shom mg another song data
forma.t | '. S |

Frg 8 1s a schematrc dragram showmg an arrangement of
_'font 1dentiﬁcatlon data el ECT
F1g 9 isan ﬂlustratxve dlagram showmg a routme of -
eaecutmg MIDI events o E _- o - ;

F1g 10 is a.n 111ustrat1ve dragra,rn showmg a routme of
executing ADPC"\’I events éoucurréntly wltl‘l the MIDI events.

F1g 11 is an operatxonal block dragram shovung a
" process of producmg a common part of a back chorus from a |
tone generatmg processor e . |

F1g 12 is a.n operatmnal block dlagram showmg a _l _'
process of expa,ndmg a phrase chorus data asrde from the
tone generatmg processor o B '_

Frg 13 is an operatmnal block dragram showmg‘ a
process of p1tch sh1ft .' ' |

Flg 14 1s an operatronal block chagram shovs mg multlple
controls by a multrmedza sequencer. - ' |

F1g 15 is an 111ustrat1ve dlagram showmg dzsplav of

- oo e
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reqﬁested song item informatiOﬁ
_ F1g 16is a graph showmg determmatlon of a center |
' pitch value of a given karaoke song..
' “Fig, 17 is a block- dlagra.m showmg a ﬁrst example of -
" automatic tra.nsposrmon - _'_ o PR
Flg 18 is a block d1a,gra.m shovs mg a second emple of

-tﬂe automa,tm transpos1t1on R S _
F1g 19 is a blocL d1agram showmg a thrrd example of
'the automahc transposnmn. .- ___- s .
Fxgs 20A and 20B a.re 1Husfra,t1ve d1agrams showmg
- dxsplay of chord names alongmde word cheracters |
F1g 21 1s a block dla,gram showing a supenmposmg
structure of tnple p1ctures. R
F1g 22 is a system dxagra,m showmg .a, commumcanon
: control mstallatxon - e |
. Fzg 23 is a schematm d1agram shovs mg a portable dov»n
loeder m combmatmn W1th an HDD stora,ge of a synthenc
kara,oLe eqmpment “__ LT
| F1g 24 isa system dxagra.m shomng down loadmg of
song da.ta to the karaoke system mstalled ina yeh1cle |
Flg 2a 1s a functxonal 'block d1agram of the F1g 24

system o
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Hereinafter, embodiments of the lnvention will be
* described in 'conjunction v:vi'th'the' dr'am}ings Fig. 1 shows an
) overall construction of a tota.l Laraoke system according to
' the present invention. The system mcludes a Laser D1sc (LD) .
changer 11, a dlsplay in the form of a momtor CRT 12 a
| m1x1ng amphﬁer 13, a n:ucrophone 14 and a pa.lr of |
loudspeakers 15, those of whlch are connected altogether to
| const1tute an ordmary karaoke eqmpment 10 of the musical
'. tone reproducmg type or the playback type The mventwe
. .system further mcludes a total control dewce 20 wh:ch
 contains a tone generatmg processor and whmh is connected
'_to those of the momtor CRT 12 aud the mx;ng amphﬁer 13
to functioually constltute auot.her karaoke equlpmeut of the
| musical tone generatmg type or the synthet1c type Tlns total
'control dence 20 functmns as a total system commander |
| connected to-a part of the playback type karaoke equ1pment
10 s0 as to bulld and control the total Laraoke system mh1ch |
" isan mtegratmn of the playback Laraoke and the synthetic
karaoke. A remote host statmu 30 § is connected to the total
| - control de\ ice 20 through a fast d1g1ta1 commumcatmn o
| network such as Integrated Servzces D1g1tal ’\"etwork (ISDN’)
to transrmt thereto a requested song data A remote
_controller oO 1s prov1ded to mput a command such as a song

'request 1nto the total Laraoke system.
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Theblayback’ kare.'oke -eduipmeut 10isa self'—supporting— |

- type such that the LD changer 11 contams a great number of
| ‘Laser Discs (LDs) as a closed data source. The Laser Disc

. records a number of Laraoke songs and assocmted Words and

-ba.ckground pictures. The LD cha.nger 11 is controlled by the

'- request command to access ‘and select the La,ser Discs to
output an a,udlo s1gnal AUDIO representatlve of the
requested ka.ra,ohe song to the rmxmg amphﬁer 13 : as well as
'to output a wdeo sxgnal VIDEO representatne of the )
"a.ssocmted words aud p1ctures The rmxmg a1nphﬁer 13 mmes
a live vo1ce of a smger plcked up by the 1mcrophone 14, Wlth
8 ka.raoke accompamment of the requested song The o
lgudspeaker 15 acoustlcally transrmts the mmed sound of the |

k vo;ce and the accompanmaent Concurrently, the monitor =
.. = CRT 12 dlsplays the song words and the bachround p1cture -
o assoma.ted to the requested kara,oke soug to assmt m the vocal
performance of the smger. S |
F1g 2 isa block dzagra,m showmg a deta,lled mterual

'constructlou of the total control dev:ce 20 The to'tal control
dewce 20 1s generally d1v1ded mto a command block 21 for
| mtegrally cbntrolhng the playback and synthetlc Leraoke -
equrpments, a data ﬁle block 22 for stockmg song data used
- m the synthetxc Laraoke, and an acoustm/ graphm block 23

| -hatmg \'anous functions. Flrst the command block 2lis

10
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comprised of a receiver 21A, a .;la.n_el' in_terfa,ce 21.B,: a request-
controller 21C, an indicator 21D, a driver 21E, an I/0

_selector 21F- and an access mterface 21G The recener 21A

receives a command from the remote controller 50. The panel .

interface 21B admits another comma:ad mputted from a
switch panel 24 (Fig. 1) 1nstalled in. the front face of the total
control dev1ce 20. the request controller 210 operates in

| response to a command’ of song request from either of the
rece1ver 21A aud the panel mterface 21B so as to orgamze a
plura.hty of song requests to- effect selectmn and for :
_reservatron of the requested karaoke songs 'I‘he mdrcator 21D
is dnven by the dnver 21E to mdrcete 1tem codes the selected
or reserved songs The I/O selector 21F selects inputs and

) 'outputs of the audro and vrdeo srgnals |

The da.ta file block 224 xs comprrsed of a ﬁle sorter 22 Aa
| '. -commumcatron controller 22B a.nd a data storege 29C. The _-
file sorter 22 A recewes the selected or. reserved 1tem codes of
-the karaoke songs from the request controller 210 The -
commumcatron controller 22B commumcates to the host
station 30 through the ISDN network 40 The data storage
22C stocl.s the song data. recerved from the host statron
through the ISD’\T network 40 to form a data ﬁle as au open
data. source In operatmn, when the ﬁle sorter 294 recerves

: the select Of reserve command from the request controller
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210, the file sorter 22A initialljt accesses:'the data storage 220.' |
to search' lf the song data'of the' requested'karaoke song 1s

" stored. If stored the searched song data is read out On the :
. other hand if not stored the commu.mcatmn controller 22B
is actrvated to adrmt & requested song data from a database

~of the host stat1on 30. The data storage 22c is comprrsed of,

- for enample, a hard disc dnver (I-IDD) havmg a capac1ty of

100MB (mega,byte) such that the HDD ca.n stock ome

| thousand | sougs prox 1ded thst each karaoke song is prescnbed

by IOKB (lolob:yte) of song data in average. o -

T he acoustm/ graphzc block 23 is compnsed of a da.ta

buﬂ:‘er 23A. a multxmedm sequencer 233 a tone generatmg

processor 230 3 video processor 23D and avideo =

| superlmposer 23E.. The data buﬁ'er 23A temporarxl:y holds the
| song da,ta supphed from the ﬁle sorter 22A The multrmedra,

) sequencer 233 synchronously controls vanous events | '_

1nclud1ng musxcal tones, plctures and addrtmnal effects o

r accorchng to event mformatmn contamed in the song data -

The tone generatmg processor 23C processes the song data to
syntheszze the musxcal tone of the karaoke song under the
control by the sequencer 23B The vrdeo processor 23D .
generates the background prcture, the characters of the song

words: and else 'The udeo superlmposer 23E supenmposes |

the graplnc outputs of the udeo processor 23D vuth another
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picture such as a background motion picture which is

recorded in'a background video-LD (BGV—LD) loaded in the’

LD changer 11.

"The I/ O selector 21F of the command block 21

__ coordmates the audlo part of the karaoke performance such
- as to select ejther of the playback aud.ro output from the LD
. changer 11 aud the synthes1zed audlo output from the’ tone

| generatmg processor 230 to feed the rmxmg amphﬁer 13,
| Further, he I/ 0 selector 21F coordmates the udeo part of -
. the karaoke performance such as to: select either of the wdeo

| output reproduced from the LD chenger 11 and the other -

video output generated from the video supenmposer 23E t

feed thé monitor CRT 12. lf the Llj ehanger 11 ls |
d.lsconnected from the I/ o selector 21F, the synthet1c karaoke

.. equipment and the playback karaoke eqmpment are
| functmnally mdependent from each other The sy nthetic and

play'back karaoke eqmpments are mtegrated w1th each other

- by mea:ns of the I/ o selector 21F. and the access mterface :
21G whrch are prowded m the total contrel device 20 |

In the tetal karaoke system as shown in Figs. 1 and 2
the command block 21 operates ini response to a song request
from the remote controller 50 or else to 1mt1ally check as to if

the requested song 1s recorded in’ the closed and separate data

| source of the LD changer 11. Namely, the ﬁrst pr1or1tv is
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given to the playback karaohe e'qu.inment' 10 for. eﬂ'i'cient use
of the audio and video source recorded n the LD changer 11.
| If the LD changer 11 stores the requested Lara.oke song, its
audio an video outputs a.re utrhzed toeffect the karaoke
} performa.nce. On the other hand 1f the requested karaoke
: song is: not found in the LD changer 11, the command block
| 21 passes a 1tem code of the requested Laraoke ‘song to the file
sorter 22A so. as to ut1hze song data of the synthet1c Laraohe :
] eqmpment In. such a case, the databa.se of the host sta,t1on i
/80 is not accessed 1mmediate1y, but the mternal data storage
22C is accessed precedmgly to check as to if the. requested
* song data 1s stocked If stocLed the requested song data. 1s |
retrieved from the data storege 22C for the musxca.l tone |
synthesrs ’\amely, the second pnonty is gn en to the open
) data file of the data storage 22C Further, f the requested
' -song is not found m the data storage 22C, the host stauon 30
s ca,lled to transm1t therefrom the requested song data
_through the ISD’\I network 40 ’\zamely, the th.lrd pnonty is
grven to the ongmal da,ta.base of the host station. In ca.se :
that the synthetac ka.raoke equzpment 1s not prov1ded mth
the data storage 220 the _song data. retneval from the host
station 1s gwen the second pnorxty
' F1g 3 1s a schematlc dragram showmg a functmnal

" connection among 51gn1ﬁcant components of the total karaohe

14
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system illustrated in Figs. 1 and 2. The inventive total
'control devrce 20 contains a rmcrocomputer board 25 which
has a coordmatmg functlon to 1ntegrally control the playback
_ and’ synthetlc karaoke eqmpments 'I‘lus rmcrocomputer
board 25 operates accordmg to the des1gnatron of the song
" item code from the remote controller 50 to search index data
- recorded in the data storage (HDD) 22C to Judge as to w 111ch
of the synthetrc and playback karaoke equrpments should be
. actrvated The synthetrc karaoke equ;pment uses the song
] data origmally transrmtted through the communicatmn |

' network 40 or optmnally uses a song data recorded in &
CD»ROM 41 On the other hand, the playback Laraohe

- equipment uses audro and vxdeo data sources such as La.ser

Drsc (LD), Compact Drsc (CD) Compact stc Graphlcs

o (CDG), Compact Drsc Interactwe (CDI) and

CD-motmn-prcture (CDV or Vrdeo CD) wh1c11 are. mstalled

. in the auto-changer 1. In tlns embod1ment the data storage
:(HDD) 22C and the vrdeo processor (computer graplncs, CG)
2SD are standard components of the synthetrc karaoLe |
subsystem, _wh11e the mrcrocomputer board 25 is & custom -
component Wh.rch mtegrates rema,rmng control functmns

This mlcrocomputer board 25 1s a cassette type selectn ely
mserted mto the body of the total control dewce 20 ) as to
match wrth a model ty pe of the total Laraoke Sy stem
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' .Altefnatively, the I'niCrocom_put-_'er boara.'2'5 may Be_ b_u_ilt in .aS‘
~ the standard component exce'pt .for'a pfo‘gram— ROM (not
shown in the figure) which i is selectwely mounted so as to

match with § model type of the total karaoke system
| Fig. 4 shows a detaﬂed construct1on of the 1nwent1ve total
karaoke system. The dlsclosed embodlment contalns
additional components not expl1c1tly 1llustrated in Flgs 1-3.
‘For example, a central processmg un1t (CPU) 61 is prov 1ded
to undertake overall control of the Laraoke system a,ccordmg
to a prograrn ROM mstalled in the multlmedm sequencer
23B A random access memory (RAM) 62 prowdes a, workmg
area used when the CPU 61 underta.kes the overall control of

the kareoke system A data end address bus line 63 connects |

i the varlous components altogether to const1tute the total

.. Laraoke system A MIDI 1nterface 64 is prowded to connect

to an e:aternal electromc musma.l instrument 42. The MIDI
data contams, for example, a duratmn of musmal notes, |
t1me length between edJacent mus:cal notes a.nd & tempo of a
- plece of mus;c A changer controller 65 controls the LD
changer 11 The changer controller 65 can be selected |
._a,ccordmg to a model type of the LD changer 11. |

An ADPCM decoder 66 is prov1ded to undertake_
b1t-con\ ers1on a,nd frequency-comersmn to expand an'

~ adoptive delta pulse code modulatlon (ADPCl\/.[) data -
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‘ contalmng compacted audio signals fed from the multlmedla |

' sequencer 23B. A p1tch sh.lfter 67 is connected to the

ADPCM decoder 66 for contro]hng the tone pztch of the

-decoded aud.lo. s1gna1,accordmg_ to Ley, mforma—tmn_ provided

from the' multimedia ééqueneéf'sz 'An effect ‘mixer 68 |

‘receives the outputs of the p1tch sthter 67 and the tone

genera,tmg processor 230 The tone generatmg processor ‘73C

functions as a mus1c syntheswer dnven by a song data to

synthesize an audlo s1gna.1 of the La:caoke song The tone

| generatmg processor 230 is compnsed of a tone generatmg

unit for svnthes1z1ng the musrcal tone based on the MIDI
data or else and a controlhng umt A nncrophone eﬁ‘ector 69
1mparts a sound effect such as an echo, _an excrtement and
else to an output of the rmcmphone 4. A d1g1ta1 sound field
processor (DSP) 10 1s prowded to 1mpart a sound field effect

to the output of the mcrophone effector 69 and the audio -

| .output of the LD changer 11

On the other hand the vxdeo processor 23D processes

| _character informatmn representatwe of words and else’

assoc1ated to the performed song, and. background p1cture

- mforma.tlon representatlve of still a.nd motlon p1ctures so as
to generate a vxdeo 51gna1 for d1splav In thJ.s embodlment the
_v1deo processor 23D 1s dmded mto two units 23D1 and 23D2

| The one \1deo processor umt 23D1 generates the song word
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characters to output a video 51gna.l VIDEO 1, and the other
video processor unit '23D2 ge_nera,t“es the beckgrouﬁ'd picti:res.
' to output the video signal VIDEO 2. The LD changer 11 is
operated to reproduce the ka.ra.oke 'sohg Irecorded in the Laser
Disc in the playback karaoL.e mode or: otherw1se to reproduce

1ma¢re m:formatlon alone for use m the svnthet1c Laraoke

' mode. More pa.rtlcula.rly in the synthetlc kara,oke mode the

LD changer 11 is operated 111 synchromza,tlon W1th the
'Laraohe a,ccompamment synthesmed by the tone generatmg
processor 23C to output a vrdeo 51gna.1 VIDEO 0
representatlve of a st111 p1cture recorded ina gnren frame of a
gwen Laser D1sc, or representatwe of a mot;on pxcture whmh
starts from a gwen frame The v1deo supenmposer 23E
superlmPoses these wdeo s1gnals ’vIDEO 0 VIDEO 1 and
VIDEO ) thh each other to form a. comp051te p1cture
Fhrther, a down loader 71 of the portable ty pe is utﬂized
to load a package of the song data into the storage (HDD)
| 22C mthout usmg the ISDN network 40 For example, when
the total karaoke system 1s mstalled ata given user spot, &
supplyer brmgs the portable down loader 7 1 to the user spot
to load the package of song data. at once By such a 'volume
loadmg, the user can save a long t1me commumcatmn thh
 the host stat;on 30 through the ISD’\T network 40 which

would be needed for transfer of the great volume of the song

18 _.
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data: |
'Hereinafter,' detailed desc':ription will be giVen- to various
aspects of the opera.tlon of the mventne tota.l karaohe system

in. conjunctlon Wlth the drawmgs .

: Playback[ Synthesrs control R

When the remote controller 50 or the swrtch panel 24 is
ectuated to deszgnate a kareoke song to. be performed the
| CPU 61 refers to en 1ndex ta.ble stored in the da.ta storage -_
22C to check as to 1f the de51gnated song 1s recorded in the
LDs of the auto-changer 11 whrch is gwen the ﬁrst pr1or1ty If
| recorded the de51gnated song 1s reproduced from the LD n
~ the plat’back mode 'I‘he auto-changer 11 outputs the sudle
s;gnal v\hlch is transrmtted to the loudspeaker 15 through the
'DSP 70 and concurrently outputs the wdeo srgnal VIDEO 0
. which is trensrmtted to the monltor CRT 12 through 8
) selector sect;on of the vxdeo supenmposer 23E On the other
hand the hve vo1ce of the smger is converted by the - '.
Imcrophone 14 mto an’ electnc sxgnal Wthh 1s fed to the DSP
70 through the mrcrophone effector 64. The rmxmg amphﬁer
13 rmxes the accompa.mment pa,rt and the voca.l part with
each other so that the loudspeaher 15 produces the mixed
audxo output R |

If the des1gnated song is not recorded in the LD changer
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1-1-,'.the.CPU 61 searches .the,son'g data stoCked_ in the HDD
sto_r‘a.ge 22C which is given the s_econ'd_ pr_iority; If the |
designated song is s'tocked.inf‘th'e‘ data storage 22C the soig
data i is retneved and loaded mto the RAM 62. the tone
generatmg processor 23C opera.tes a.ccordmg to. the song data

to synthes1ze the mus1ca.1 tones to effect the La.raoLe

- performance Such a synthesrs of the musmal tone is ca.rned

out under the control by the multrmedla sequencer 23B. W:th
| regard to the audro part the tone generatmg processor 23C
successwely generates the musxca.l tone srgnal accordmg to
-~ the d1g1ta1 song data read out from the RAM 62 The mus:ca.i
~ tone s1gnal is: acoustlcally reproduced by the- loudsp eaker 18

* through the effect mixer 68, the DSP 70 and the frﬁmng

o 'amphﬁer 13 W1th regard to the vxdeo part the video .

| -processor umts 23D1 and 23D2 produce the word characters
and the bachround p1ctures, respectnely, accorchng to
graphic mformatron contamed m the song data, under the

control by the multlmedla sequencer 23B in sy nchromzatmn

s with progressron of the. song The generated word characters |

and background p1ctures are vxsually d1splayed by the momtor
CRT 12 through the wdeo supenmposer 23E Addrtmnally,
another background plcture reproduced from the LD charger
1 mav be also superposed to the background prcture and the

word characters by the V1deo supenmposer 23E. The w ord
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characters are vanably drsplayed by the momtor CR’I‘ 12 such

. that a color of the dxsplayed words is sequent1ally changed in

' synchronization with progressron of the song so as to teach

~ the player vocal tumngs Accordmgly, the player can smg a

: song while handling the n:ucrophone 14 and follov& mg the

- _word characters d1splayed on the momtor CRT 12

If the de51gnated song data is not stocked in the HDD

. storage 22C; the CPU 61 actwates the communrcatron

controller 22B to take the desrgnated song data from the host
statron 30 on lme, whrch is glven the tlnrd pnonty \amelv,
the host statron 30 is called through the ISDN network 40

| When the host statron 30 responds to the calhng, the song

item code 1s sent to request the desrgnated song date. The

taken song data is stocked m the HDD storage 220 for re~use.

The sy nthetrc Laraoke eqmpment is drwen by the song
data Whlch has a data. format generally shovtn in Frg 5(a)
The song data is compnsed of a. header and a subsequent
senal tram of a word track an accornpamment track a _.

drgrtal vorce track an 50 on. - Each track has a- snmlar

. alternate arrangement of a duratmn and an event The song

| data rs transferred from the host statmn m the serral format

so that the transfer of the song data is: completed v~hen the

21
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-. last traci{ is received. Thereforc,- the. karaoke.perfo.r-mance.is'. .

- started after the last track is rcceived by the ’karé;oke svsfem -
The player must wait for a con51dera.ble trme mterval after

the request.to a.ctua]ly start the La.ra,oLe performance For
emple, the typlcal song da,ta, has a length of 15KB 20KB

- for the header and 100KB from the word track to the voice

track. Such a length of the song da,ta 1s transferred ‘by about
18 seconds through the fast ISDV network having a dats
| transfer rate of 8KB per second Actually, this net tra.nsfer -
tu’ne is added by overheads such as a calhng trme of the host
statron, a data,base access trme in f,he host statron and else S0
that the total transfer trme reaches more or less 20 seconds
his waitmg time 1s ten ot rnore timés 88 long as thé retneva,l
tire of the song data from the HDD wl:uch is m the order of
1= 2seconds T e I
g In vrew of thrs, the data. transfer format 1s arranged as
| shown m Flg o(b) in the mventwe total karaoke sy" stem |
"\*amely, m the orrgma.l song da,ta, format shown m Flg. o(a),
| the word track is d1v1ded mto trme-sequentza.l sectroiis of Al,
A2 ‘e AN the accompa.mment track is hke'mse dmded mto
trme—sequentral sectrons of Bl B2, oo B\T and the drgrtal |
vorce track is hkevnse dmded mto trme-sequentral sectlons of
C1 CZ, CN Then, as shown in the F1g 5(b) format the

- ﬁrst sectrons Al Bl and Cl are collected from the respectne
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tracks to compose a-ﬁrSt_traclt'. Similarly, th._e second sections
A2, B2 and C2 are collected to fOrm a"secon'd tra,ck In
: srmﬂar manner, the N-th sectlons A’\T BN and C’\T are

: collected to form an N-th tra.ck For example in case of ’\T-—6
the data transfer of the ﬁrst tra.ck havmg the length of about
15KB is completed by about 2 seconds The precedmg data
transfer of the header reqmres about 2 seconds, hence onl;y 4
seconds are spent to recewe the ﬁrst track Even if an

ov erhead is a,dded the rece1pt of the ﬁrst track may be |
finished bv about 8 seconds. Upon recexpt of the ﬁrst |
compos1te track the ka,raoke system obta,ms a top part of all
the performance mforms,tmn mcludmg the song word da:ta,
the a,ccompammeut deta, thé digital ‘v‘oice data and else to
.thereby readxly start the top part of the Laraoke performa,nce :
acmmpamed by the word chsplay and else In est1mat1on, the
song data representatne of a musxc p1ece of 3 mmutes leugth
is d1v1ded into the ﬁrst track through the s1xth track such
tha,t the kareoke system can commence about 30 seconds of
the karaoke performance eccordmg to the first track of the
song data. Accordmgly, the karaoke system commeuces the

| karaoke performance after the ﬁrst track is recerved uhﬂe the
| second and further tracks are contmuously entered. After the
' performance of the ﬁrst track 1s ﬁmshed the second track i is

. performed while the remaznmg tracks are contmuously
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.entered.. By such a manner ot ﬂyin'g_stért,-: the kara_,oke system
immedjately initiates the karadke'performe.n'ce to finish the
| same without 1nterrupt1on Whlle the song da:ta is tra.nsferred
in pa.rallel to the song performance

These of the song Word tra.ck the accompa,nrment track

'- - and the d1g1tal voice track haVe a rela,tlvely small data volume

- likewise the MIDI data. Occasronally, the song da.ta may be '
a,dded with a re1at1ve1y great volume of da.ta representatrve
of, for exarnple, a back chorus. In such a case, data |
compa,ctron technology is adopted to reduce the da,ta. volume.
In the Fig 5(a) format the song data contams the last -
-addltional track vohrch ca.rnes a,n Adoptwe Delta Pulse Code
\/Iodulation (ADPCM) da.ta. Thé ADPCM data is comps,cted
in the four-brt form by the re-samphng rate of 11 KHz or 22

~ KHz rela,tlve to the ongmal data ha:vmg the sn.teen-brt forrn

sampled by the rate of 44 KHz Even though compacted the
ADPCM track may have a data length up to several hundreds
KB v»hrch needs a qmte long transfer trme In view of thrs,

| as showu m the Flg S(b) transfer format the ADPCM track

is also dmded mto t1me-sequent1a1 sectrons of D1 D2

| DN, and the respectwe sectrons a.re drstnbuted separately to
the ﬁrst second th tracks for the qu1ck data transfer
By such a manner, the karaoke song accompamed by the bach

chorus can be promptly 1n1t1ated in the ﬁymg start mode
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.Down loading of SOng' da,ta into HDD 'stora,ge

There are various methods of down loa.dmg the song data

'tra.nsmltted th.rough the ISDN network mto the HDD storage

1nto the HDD storage 220 However, the HDD storage is. used

~ as a cache, hence only the frequently requested songs ‘should
'.'be stocked in the HDD storege. In view of thxs, the present

ernbod1ment adopts an efﬁcrent method of preventing

unwanted or rarely requested songs from the stoclung

3 \"amely, refernng to F1g -8,. buffers 62A 62B and 62C are set
in the RA’\/I 62. Frrstly, the down loa.d buffer 62A "
. temporerlly letchel the song date edrmtted from the ISD’\I

network by CPU 61. Then, the la.tched song data is wrrtten

. mto the performance buffer 62B to effect the. karaoke

performance. After startmg the performa.nce, the player soon

| judges if the performed song is Just the requested song

'Occa.s1ona,11v the srnger orders cancehng of the performed

song whlch 1s dlf'ferent from the requested song.. In such an
occasron, the canceled song data. 1s erased thhout stocklng
into the HDD storage 220 because the canceled song isan
madvertently des1gnated one, and may be a rarely requested

one. On the other hand 1f the performed song is not canceled

- within a certam time 1nterva,1 (for ena,mple, 30. seconds) after

the start of the performance, it is Judged that the performed
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' song' is e}ractly the requested one. In such a case, the latched
song data is transferred from the. down load buﬁ'er B62A to the
HDD buffer 62C, and then st_oc_]_r_e_d 1n ‘the HDD.stor_age 22C.

Erase of song _-da‘ta from the HDD .storage_ '
Alternatwely to the F1g 6 method where the unw. anted

| song data is. prevented from the stockmg into the HDD

storage 220 the canceled song data may be reserved in the
HDD storage HDD 220 whrle bemg labeled by a cancel
' mark If shortage of a vacant memory area occurs in the -

HDD storage 220 the labeled song data is erased ﬁrst of all
As leng as the labeled song data is stored the HDD storage
226 can readﬂy supply the same in response to rectirrent | |
requests of the same song W1thout accessmg the host statlon.
Thls erase method refers to the cancel mark for data |
mamtenance of the HDD storage in add1t1on to or m place of

reference to a frequency and an mterval of fhe data usage

- Arr-ang'ement'-of 'th“e 'song da-.t'a-' o

In contrast to the F‘xg 5( ) formet where each song is
assigned with one set of date trecks, & format of Fxg 7
provrdes plural sets of data tracks for one song such that the
user can freely arrange the data tracLs For example, the

song data mvoI\ es three word tracLs, i.e., the vsord track 1

26
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contammg regular Japanese words, t_he word track 2 _
contammg a forergn lang'uage versmn thereof and the v&ord

' tra.ck 3 contammg parody words In similar manner, th

| accompamment tracks 1, 2 N a.nd the plcture tracks 1, 2,
contam different. versmns of accompamments and plctures.
_ respect1ver Further, the header of the song data contams an
arrangement table v&hlch lists vanous combmatlons of the: |
_ data tracks, each combmatmn bemg 1dent1ﬁed srmply by an

- arrange code In the ﬂlustrated example, the arrange No. 1
represents the regular arrangement composed of the word
track 1; the a.ccompamment track 1 (practxcally contammg
multiple subtracLs) and the plcture track 1. The arrange No.

2 repreeents the forergn arrangement and the arrange No.

| represents the parody arrangement As compared to the '

, srmple format m Whl(:h a separate song data is set fora

| d1fferent arrangement such a complex format can efﬁc1ently
save the total data volume sznce the data tracks can be
commonly used for d1f‘ferent arrangements, thereby

contnbutmg to reductmn in the commumcatron tzme and the

o memory capacxty Further, smce a plurahty of the data tracLs

are assoczated with one another in the same song, the data
-mamtenance can be facrhtated advantageously In spite of
such a c01nple>. data format the user does not need to

recogmze detall of dlﬁ'erent arrangements ’\’ameb, the :
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- J apa.hese language version and the foreign language .version of
 the same song are indicated bv different song'iten.ri codes in a
list book of the karaoke song':s-, hence'the user simply.
: .des1g11ates a desired’ 1tem code to thereby automatmall_'y select

a corresponding arrangement

Font -arrangern'_ent_ of word ,chara.c’:t-ers.' '

A rnultlple of word tracks may be prepared
| correspcndmgly tc drﬂ-‘erent character fonts in order to -
arrange the font of the word characters However, such a data
format may d1sadvantageously mcrease & data tolume, In
order to avoid such a redundancy, as shown in Frg 8, the
present embodlment ut111zes an efﬁc1ent data format i in Which
a font 1dent1ﬁcat10n code is 1nserted 1nto the header or the
; word track to specrfy a desrred font The font of the vsord
| characters is successrvely changed eteryw hen & new font |
:dentiﬁcation code 1s detected The word track is ccmposed of
a trme-sequentral arrangernent of character codes effective to
d15p1ay the song word In case that the header contarns an
1mt1a1 font 1dent1ﬁcatron code, a correspondmg font block
stored in the HDD storage 220 of Frg 4is developed in the
w orkmg RA’VI 62 50°as to start the word drsplay by the |
character codes in the 1n1t1a1 fon’c Then, another font

1dent1ﬁcat10n code 1nserted 1n the rmddle of the w ord track is
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_ deteéted so that the old font block is replaced by a new font
| . block i in the Woerg RAM 62 to thereby change the font of
' the dlspla,yed word accordmg to the newlv detected font

1dent1ﬁcat1on code Normally the font data is stored in a
ROM; however, the present embodlment utlhzes the HDD
storage 22C to separately store \anous fonts Wthh are |
select1vely developed in the Workmg RAM By such an |
operatlon, the host statmn 30 can manege change and
addit;on of the fonts, wlule the karaoke system does not need

. an extra font ROM Consequently, not only the font of the

same la.nguage word can be changed in terms of letter 51ze,

letter ty pe and else, but also this font desxgna,tmn funct:on is

utzlimd iﬁ extenswe mannet such a8 the mltml b apanese

| lenguage words can be sthched to forexgn language words in
| the middle of the kaxaoke performance. I\amely, the font

-1dentiﬁcatxon code contamed in the song data transmztted

from the host statmn 1s swn:ched while a correspondmg fout
is retneved from the HDD storage 220 and is det eloped m
the worlung RAM 62

. L’Iultimedi&"Séqﬁeneér' _.: .': . -

The multimedia sequesicer 23B is basically composed of

an MIDI sequencer and is prowded mth operatmg system

i (OS) funct:on to concurrently execute parallel tasks '
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| data. -

Consequently, the multimedia sequen_cer 23B can execute in
real time basis a multiple of events_-of plurai tracks contained

in one song data in sxnchronfzation 'Wi'th each other under the

-Software control. The ¢ event » covers a wide varlety of
: representatlons mvolved in the Laraohe performance,

' 1nclud.1ng instrumental accompamment song mord display,

background plcture sound effect external mstrument control

and s0 on The mu1t1med1a sequencer 23B receives the song

~ data whxch 1s read out frorn the worhng RAM 62 by means

of the CPU 61 As shown m F1g 5(a) the song. data s
composed of the word track the accompa,mment track m the

| form of a an MIDI trach the vorce track and the eddmonal
| ADPCM track The multmiedra seqnencer 231":! chstnbutes
. the MIDI data to-the tone genera.tmg processor 23C to

synthes1ze the karaoke accompamment Further, the N
sequencer 23B feeds the ADPCM data to the ADPCT\/I

decoder 66 where the compa,cted ADPCM data is expanded

and’ decoded Moreover, the sequencer 23B controls the
A.DPCM decoder 66 accordmg to event mformatxon contamed
in- the vo1ce track 50 as to regulate decodmg of the ADPC’\/I

Referrmg to F1g 9 the regular MIDI track is compnsed

" of i an alternate arrangement of an event and a duratxon

(wa1tmg rnte-rval) At, which s_tarts from the top of track

i
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 (TOT) and terminates by the e}ld of track (EOT). The
sequencer 23B sequent1ally processes each event in repet1t1\e
manner as indicated by the a.rrows of F1g 9
- On the other ha.nd 1n ca.se that the song data, is added

- with'the ADPCM data shown in F1g a(a), the ADPCT\/I event
is executed in parallel to execu’uon of the MIDI ev ent as |
| 1llustrated by Fig. 10. The ADPCM event is prescrrbed for
example, in the drgrta.l vorce track hence the trmmg of
executmg the ADPCM event ca.n be synchronrzed with the
MIDI event whlch 1s prescnbed in the accompanrment tracL
under the software control Each ADPCM event contmns |
verious iterms such as (1) designaticn of ADPCM tone, (2)
ma.ctxve status of pltch slﬁft (3) tone velume and (4) prtch
slnft amount L

| -~ On the other hand the ADPCM data typ;cally |
represents musrcal tone waveforms such as a back chorus |
voice wa\ eform mvolved m the karaoke performa.nce
Although compacted the ADPCM data has a data volume
for greater than that of the MIDI data However, as long as
the back chorus is concerned a certam chorus part may be
| repeatedly added m the same song whrle srmply being
modulated In vrew of thrs, common chorus parts are .
provrsronally prepared as an 1ndependent set of the ADPC’\I

data. Dunng the course of reproductron ‘the provrsxonally
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' prepared ADPCM data is seiected to synthesize the badt
chorus mvolved in the reproduced song. Such a techmque can
save the total volume of data transferred from the. host

- station and can reduce the memory ca.pa.c1tv The

desrgnatron of ADPCM tone mvolved 1n the ADPCM event
s utlhzed to select des1red one of the ADPCM Waveforms
' The ADPCM data may be reproduced ina p1tch—sh1fted
form. For this pupose, the “pztch shxft amount” is mvolved o
the ADPCM event 50 a8 to desrgnste a des1red degree of the
pitch sluft The pltch slnfter 67 shown in Fzg 4 ca,rnes out
| the pitch sl:uft of the ADPCM tone. The pztch sh1fter 67 may
be composed of a d1g1tal s1gna,l processor called “Lareoke SR
proeeseor (KP)’ The pltch sl:ufter &7 can éond‘uct not onlv N
_' 'modulation in whmh the song 1s temporarﬂy pltch-smfted
but also transpos1t1on in wh1ch the song is ent1re1v transposed |
- by the use s command In such a. case, the p1tch sh1ft may be.
'. superposed further to the transposed form of the song.

“The ADPCM data mey be used to represent a waveform
of eﬁ‘ect tones besldes the back chorus tones In such & ca.se,
- the “iuactwe status of p:tch s}nft” mvolved in the. ArDPCM
event 1s set to a.v01d unnatura.l p1tch shrft of the certam effect
-tone The mactwe status 1s effectlve to 1nh1b1t the pltch sh1ft'
of. the ADPC’\/I tone e\aen 1f the user commands the
' transpos1t1on Lastly the “tone volume is set to |
I
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autornetically'control the volume of the A’DPCM_ tone each

event.

' Common chor_us / PhraSe _choms

' The bacL chorus i 1s classrﬁed mto a genera.l or common
N chorus and a spec1ﬁc or phrase chorus The common ‘chorus i is
' composed of a rather sxmple sound hhe a combmatlon of a

i short consonant and a prolonged vow e1 such as “ VVA AA -

and “RAAA - which may be repeatedly added m the same

song; or a tra.m of snnple v o1ces such as “WA/ AWAAW AA
of “WA WA, WA, - Whlch may be used for different .

. songs On the other hand the phrase chorus is composed of a
parnculer phrase such as “‘\“'AGAS AKIWAAA” spemﬁc to 8
| partzculer song The synthet:c kara,oke equrpment can treat
the common chorus composed of sxmple sounds as & kind of
rnusica,l tones so as to synthet1ca11y generate the chorus |
sounds by the tone generatmg processor Such a treatment -
can save the total data volume of. the back chorus to thereby
- shorten the data commumcatlon t1me as uell as to reduce the
data memory ca,pacrty LT |
Referrmg to Fig. 11 deta.rled descnptmn w 111 be gn en for
- process of the common chorus/phrase chorus With regard to
~the common chorus data El, typrcal voice Wa\ eforms such as
| “WAAA ” ‘RAAA” and “AAA” are prousmnallv sampled,
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' a;nd the sampled wav eform data is memorrzed in a hbra,r'v of :

_ | the tone O'enera,tmg synt.hes1zer 23C. W1th regard to the

- phrase chorus data. E2 a ma\,eform data representatwe of a '

specific vocal v&aveform such as’ “\IA.G A.S AKI 1s stoched . |

- in the form of ADPCM data or else m the HDD stora.ge 2‘?C |

- or else for each song Upon request the phra.se chorus data |

L --E2 15 tra,nsferred to: the RAM 62 (Flg 4) together vuth the

e song data The phrase chorus data E2 is processed by means N

- of the ADPCM decoder 66 ba.sed on a phra,se chorus event
o data E3 contarned m the d1g1tal vome tra.ch of the song data o
(F1g o(a)) On the other hand the common chorus data El

zs processed by means of the tone generatmg processor 23C‘

o (Fig 4) eccordmg to a tone generatlon event date E4
| -'contamed m the MIDI track of the song data E1ther or

) occasmnally both of the common chorus data El and the

o phrase chorus data E2 is selected by a selector 80 whrch may |
have. OR logzc functron The selected one of the common and' |

"phra,se chorus data. El E2 1s mlxed wrth other musma,l tone |

- - fdata fed from the tone generatzng processor 23C by the

. -'mixmg amphﬁer 13 and 1: then souuded by the loudspeaker .

. Compaction and Expansion of chorus data.

" The back chorus has generally a great data ;-_m.- n
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| vrew of thls the host statlon 30 compacts the or1gmal bacL
- chorus data, mhrle the total karaoke system expands the’

| '-compacted bacL chorus data The data compactron is carrled B

| : ..out by ADPCM in th1s embod1ment In such a case, the _
L '_ ADPC’\I decoder 66 expands the compacted bach chorus data L

g in the karaohe system Generally, the back chorus may o

IR con’fam the common chorus and the phrase chorus as

| _mentmned foregomg In thxs embodrment the phrase chorus

B :, data 1s sub Jected to the ADPCM whrle the common chorus

: data is separately processed in the tone generatmg processor
o Alteruatwely, the cornmon chorus data may bé also subJected |
tg the ADPCM. . e L B

In the host statxon, the data compactron rs apphed to a

0

R "digltally sampled phrase chorus data In such a-case, the

o - | orrgmal data 1s re-sa.mpled to carry out frequency

. :compactron The re-samphng rate 1s Wntten mto the header : |
of the song data (the ﬁle) as decode mformatron B1t
| | compactmn of the or1gma1 data 1s also camed out by the |
B :'.ADPCM techmque or else, and its compa.ctmn mformation is |
| erwise Wntten mto the header as decode mformatron. For .
: example, the regular d1g1ta1 data of 16 b1ts recorded m the o
.Compact Drsc has a samplmg rate of 44 1 KHz, and thrs B '_
'.f.;regular dlgltal data is compacted mto the ArDPC’\I data ot 4 '.

L ’b1ts revsampled at 22 05 KHz or 11 020 KHz
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Referrmg to F1g 12 m the tota.l ka.raoLe svstem, the :

-'.ADPCM decoder 66 expa.nds the compacted ADPCM data, €2

o ~ of the phra.se chorus a.ccord:;ng to the decode mformatlon E6
| "w]:uch md_lca,tes the cOmpactmn condltlon such as the '_ |
By :‘_re-sa,mphng rate ‘\Tamely, one of b1t converters 66B is .
- - .selected by means of a. selector 66A and a frequency |
o _converter 660 is set vuth a smta.ble convers1on frequencj
B .accordmg to the decode mforma.tlon E6 Expanded phra.se
chorus data E:Z by such a manner is mmed by the rm:ung |
amphﬁer 13 mth other mus:cal tone data processed by the '
_' tone generatmg processor 23C 'I‘hxs data compactmn

! tec]mology can eﬁc:lently save the data volume to be r

transferred on line, and can reduce a mémery capacitv af the o

o .HDD storage 22C As descnbed before, the decode -_ IR j‘
K mformatxon 1s wntten m the hea,der of the song deta shovm
Y Fig 5(a) Alternatwely, the decode mformatmn E6 ma\ be

B j"va;nably set for mdmdua,l phrases In such a case, vanous _:' S

'. 'ones of the decode mforma.tmn 1s dlstnbuted to the d1g1ta1
vmce tra.ck The d1g1ta.1 voxce track is dmded mto plural
sections correspondmg to the mdmdual phrases Each
o sectmn is' prov1ded Wlth a sub-header where the decode

mformatmn 1s prescnbed 'I‘he data. compactlon condmon can - |

'be vaned for dlﬁ'erent phrases W1th1n the same song, w h11e

'the ‘\'a.na,ble data Compa,ctmn condltlon is’ wntten into the .f o
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'correspondmg sectlon of the dlgrtal vo1ce tra.ck as. the decode :

-'1nformatron ‘For ekample, an 1mportant or a,ttra,ctwe pa.rt of

L the back chorus data can be modera.tely compacted b\' a

]:ugher re—samphng ra.te Wrth a grea,ter blt number as |

R compared to the remarnmg parts In varra,tron the data

o compactlon cond1t1on is set vana,bly m correlatmn to a tone E _

- 'j"olume of the respectwe phrases of the ba.Ck chorus SR

Tone'*.p'itch -c'Ontr.o'l S

In the Frg 4 constructron, the pxtch shrfter 67 recerves

= .'.'the output of the ADPCM decoder 66 to carry ot tone pztch

| -regula.tlon or the prtch sl:uft accordmg to: giv en key »
o znforma.txon. The pitch shxﬁ includes modula,tzon 'by whach |
the Ley 1s teznporanly changed in the rmddle of the song, and
_ltransposmon by whlch the key of the song is tota.lly o

. _p;tch-shrfted Referrmg to Fig 13 one example is grven for :

operatmn of the prtch shlfter 67 Where one phrase chorus

BRI _da,ta E2 i is’ repeatedly reproduced wlnle bemg prtch-shrfted m-

‘the back chorus For emample, a spec1ﬁc phrase .
| “'\TAGASAKIII’ 1s repeatedly sounded whlle rts Lev is

o 'successxvely rarsed ’co form the beck chorus As shown 1n Fzg |

| : 13 the externallv mputted key mformatmn Eo is fed to the .

) -prtch sh_rfter 67 and to the tone generatmg processor 23C _
o The p1tch slufter 67 p1tch-sh1fts the phrase chorus data E2 of

o8
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_ h the bach chorus a.ccord.mg to the mputted key mformatmn .
B h .Eo The phra.se chorus data. E2i 1s fed to the pitch. shlfter 67

.- a,ccordmg to the phrase chorus event data E3 On the other

g _-ha.nd the p1tch Shlft of the regular musrcal tones is controlled- |

_ by the tone generatlng processor 23C Further, vshen

modulatlon occurs in the song, the modulatlon mformatmn is

. . fed to the pxtch shtfter 67 from the sequencer 23B so as to

- f.concurrently change the Ley of the back chorus. Bv such a -

| '.-.manuer, the same phrase chorus data. can be commonlv used e

: 'for the back chorus of ) dxﬁ'erent key

SR Inhlbltmn of $1tch sh:ft for effect sound

| The pxtch slnfter 67 may recewe an effect sound bes1des R
the back chorus The p1tch sh1ft of the effect sound may

- g seriously hmder expected acoustm eﬂ'ect to thereby ad\ ersely o

. cause mcompahhhty In vrew of thxs, the before-mentloned

_' mactive status 1s set for the effect sound to mlnb1t the pltch
R .'Shlft thereof to mamtam the or1g1nal tone Ley e\fen though
o the pztch mformatmn E5 1s mputted | o

| Com ensatlon for dela' of chorus data

_ Upon 1ssue of a sound productxon com.mand the chorus
.-data passes through the ADPCM decoder 66 and the p1tch
B shlfter 67 before reachmg the effect rmxer 68 (Flg 4) to

- 3 |
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| thereby cause a certam delay For example, the p1tch sh.lfter
o '67 may structurally adds a process delay in the order of 30

ms . 30 ms. In view of th.rs, compensatron for the delay is _' L

reqmred in order to- output the chorus sound concurrently

o w1th the a.ccompamment sound outputted from the MIDI.-

" tone generatmg processor in real t1me bas1s For thrs, the

S tlme sequentlal ew ent da.ta of the back chorus is wrrtten mto

| j. ‘the vo1ce track or chorus sound track precedmgly by about 30
-,ms to correspond.mg MIDI event data wntten 1n the T\/IIDI .

N tra.ck The sequencer 23B (Flg 4) feeds the chorus ewent data : o
'- to the ,A.DPCM processor 66 precedingly to the ’\/IIDI event |
S data to thereby cancel out the delay hetween the chorus

L -SOund and the MIDI sound L TP

Referrmg to F1g 14 the sequencer 23B further controls
| the nncrophone effector 69 end the digitel sound ﬁeld

| -processor (DSP) 70 m synchromzatmn wrth the progressron of'_ | | |

g the karaoke song performance m addltmn to the control of

B -the pitch shrfter 67 The effect muxer 68 recelves the

. 1nstrumenta.1 accompamment tones from the tone generatmg
processor 23C through a rnult1p1e of channels such as a’
-gultar tone from the channel 1 a p1ano tone from the cha,nnel

2, a wolm tone from the cha.nnel 3 and so on The effect

| '39 -
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o mer 68 recerves also- the output of the ADPC‘\’I decoder 66 |

through the prtch shifter 67, representa,tne of a vocal

wav eform data. ca.rned by the ADPCM tra.ck The eﬂ"ect

| .'. lm.lxer 68 has a programmable eﬂ"ector 68B at'its mput stage

"_Ifor selectlvely d1str1butmg the respectrve channel outputs to a

o succeedmg processor 68B accordmg to a select control 51gna.l _

| : fed from the sequerncer 23B The processor 68B nnparts o

- various acoustrc eﬁ'ects such as echo, equahzlng, reverberatron-' c

"output of the eﬁ'ect rmxer 68 to apply thereto a desrred sound -

and $0 on to the selected cha.nnel outputs D
The drgrta.l sound ﬁeld processor (DSP) 70 recerves the

I -'ﬁeld accordmg to a control srgnal from the sequencer 238 1n

- matchmg wrth the song performance The seund ﬁeld

o --processor 70 d1g1tally forms 2 plurahty of echo wa,veforms |

gﬂhaving drﬁ‘erent delays a,nd magmtudes ba.sed on the mputtedfg |

L 'waveform to synthesrze a musrcal sound Consequently,

desrred spread of the sound ﬁeld 1s obtamed as if the song 1s

performed m a concert hall a hve spot or’ else The sound

“field processor 70 can  be coupled to a sound system composed' |

| _of multrple loudspeakers 15 to more efﬁcrently generate the

_sound ﬁeld For exa.mple, the sound system may be compOSed

o of six ot seven umts of the loudspeakers arranged such that

& _four umts are pos1t10ned front nght, front left rear r1ght and '

Tear left respectn ely, and three add.ltronal un1ts are

40
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| 'pos1t10ned front rmddle center left and center r1ght
'.respectwely Such a sound ﬁeld sy stem 1s d1sclosed in the

Lmted States Pa.tent No 5 027 687

The n’ucrophone eﬁ'ector 69 is opt1onally connected to o

o o the sound field. processor 70 m the present embodlment The . |
'rmcrophone effector 69 1mparts to the smgmg vorce plcked up o
f by the n:ucrophone vanous desrred acoustlc effects such as

. monoral-to-stereo conversmn, echo, excua,tmn, harmomzatxon,

B equa.hzmg and else.. The mlcrophone effector 69 is operated :

= a.ccordmg to a t1m.1ng control S1gna.1 fed from the sequencer
| 233 so as to genera.te the a,coustm effects in synchromzatlon o |
- .thh the progressmn of the song performance B _
As described a.bove, the sequencer 23B prowdes the
. 't1m1ng control srgnals effectwe to control the sound ﬁeld
| processor 70 the eﬁ‘ect rmxer 68 a.nd the nucrophone eﬂ"ector B
| " '69 The sequencer 23B may prowde add1t1ona1 t1rmng control .
: '51gnals effect;ve to control other eqmpments mcludlng a '-_ ey
B dlsplay, a.n 111ummat1on and e stage A.ll the control s1gnais
a ‘are generated accordmg to t1me sequennal etent data DU
| _. presenbed m a control track mvolved m the compos1te song
) | _data The multlmecha sequencer 23B reads out the control
. tra.ck from the RAM 62 concurrently vuth other tracLs
mcludmg the 1\/IIDI track s0 as t0 totally svstermze all the

. 'equlpments m s3 nchromzatmn W1th the Laraoke song

~ 41
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perfdrmanoe;

‘ Informatmn d.lsplav of request song

‘In the conventmnal ka.ra,oLe apparatus, a momtor CRT .' : o

. '_"szmply d1sp1ays a.n 1tem code of a requested song for

| mdlcatmn of reservatmn Therefore, the requester cannot

- .'recogmze an. madvertent de51gnat10n of the song untll the

L same is actually sounded In order to solve thlS

L .mconvemence, as shown in, F1g la the HDD storage 22C is

- set Wlth a chsplay mi'ormatmn d1ctxonarv Upon request of a,

B desired song, the momtor CRT 12 1s drn en to d1sp1ay the |
'- | 5 song 1tem code, song tttle, composer na.me, lync wnter uame, -

| request order and else The requester can conﬁrm the G
| de51gnated song by the d1sp1aved mformatmn in terms of the -

- t1t1e and add1t1onal mforma.tlon if the t1t1e is not dlstmctn e,

R _The mformatmn 1s dlsplayed for example, at an upper nght

- corner of the d1sp1ay ﬁeld so as to avmd dlsturbance of

- 'dasplayed pmture and characters Such a conﬁrmatmu work of |
- the requested song 1s helpful to avcnd unnecessa,ry access to
| the host statxon from wluch the song data is transrmtted to

| ':_the karaoke sy stem of the mus1ca1 tone synthes1s type Thxs
o conﬁrmatmn work 1s also useful in the playback type kara.ol.e o

) such as LD karaoke smce an 1nadvertent request frequently

""'occurs .
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. A,utomatic -'tra.n'spos_ition _
Automat1c transpos1t10n is mtroduced in the present .

N nventlon such that an. opt1mum transpomtxon 1s '

i automatlcally determmed When the user desrgnates a

o | preferable pract1ca1 v01ce range to thereby produce a

transposed accompamment In detall a range of the most
recurrent tones is prov1s1ona11y memorlzed in the header of
_each song data When the user desxgnates a. center level or.

" upper and lower hnnts of hls own practlcal vo1ce range, the

o Laraoke system sets an optrmum key to automatzcally effeet

. the transpos;tlon such that the center of the des1gnated voice
| range matches W1th the oenter of the tone range of the
| karaoke song The center of the karaoke song range 1s s )
| '.determmed, for example, as shown m F1g 16 Note numbers
| are counted 1n terms of the tone pltch to obtam a d1str1but1on
N curve of the karaoke song Alternatwely, the product of each

'note and duratxon 1s counted 1nstead of the note numbers. =

T .The d1str1but1on curve is: shced 'by an adequate threshold

E ',=_1eve1 to- obtam an eﬁectzve range. A oenter value of the B
.eﬁ?ectwe range is wntten mto the header of the song data. B
| -\mong vanous automatm transposrtmn schemes for

| 'facﬂltatmg vocal performance of the karaoke song, the |
'_'exemphﬁed method of matchmg the center of the 'v01ce range '

w 1th the center of the accornpamment tone range 1s based on

4 .
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o . the fact that the most frequently occurrmg tone ra.nge is -

- smtably a,d_]usted to totally fa.c:hta,te voca.l performa.nce of
I' the kara.oke song. throughout the ent1re ra.nge |
| | ‘As shown in F1g 17 Wlth regard to the svnthetrc Laraohe
_.mode, a song data memory 100 is prowded in the HDD
- stora.ge 22C ‘The center value of the accompamment tone _
- _.'ra,nge is read out from the song data memory 100 for use: in
| the automatm tranSposmon by mea.ns of the CPU 61 L -
a,ccord.mg to & program stored m a program RO"\’I 101 Wlth
- regard to the playback karaoLe mode usmg a d1g1ta1 record _
.medmm such a.s CDG and CDI a.s shown in. F1g 18 the tone
| ra.nge dete 1s provxsmnally stored m & karaoke pla; back

B dewee 102 containing CDG/CDI. This tone renge data is

S retneved accordmg to the requested song 1tem code for use m

_-'."the automatlc transpos1t1on Further as shown in F1g 19

o thh regard to the pla}ba,ck karaohe mode usmg LD mhmh '-_ .

: cannot memonze a d;gltel data, a tone range data memory

- 103 is separately prov:ded for use m the automauc

trenspositron. The tone range dete memory 103 mey be L

o 'provided 8s 2 part of the HDD storage 220

As shown 1n F1g 4 the present karaoke system is - |
prox 1ded vuth the \HDI mterface 64 for connectlon to the

44
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. external MIDI 1nstrument 42 such as a percussmn 1nstrument

~to recene therefrom an external NIIDI data representatwe of - i

) a. percussne tone or other addltlonal tones The CPU 61

' retneves the external MIDI data from the MIDI 1nterface 64 .

l'and feeds the same to the sequencer 23B The sequencer 23B

controls the tone generatmg processor 23C to assrgn oné

. .-channel to the external musxcal 1nstrument 42 so as to o

'produce the percussrve tone or else vuthout usmg a separate

- _tone generator for the external musrcal mstrument For tlus,

o the karaoke song data is prm 1s10na11y arranged such that ohe -

| of all the channels (for e:rample, 16 channels in a smgle

o 'system, or 32 channels m, a double system) 1s reserved m the

L tona generatmg processor 23C for the external MIDI

B mstrument Altematrvely, the CPU 61 selectnrely drstnbutes -
| the external 1\IIDI data recelved from the 1nterface 64 to a
B currently vecant. one of the MIDI channels, v»hxch 1s not
B ,- Workmg for processmg of the mternal 1\'IIDI data

Merge of mternal and external MIDI data

Generally, the MIDI data starts from a status b;y te .

o followed by data bytes to form an 8 brt data stream In the

o present embodrment the external \/IIDI data enters through -

_the 1nterface 64 asynchronously mth the mternal MIDI data :

R “read out from the RAM 62 for the Laraoke accompamment

Pt
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| Thus, a clash of the asynchronous data v&ould cause data
destructmn In order to avo1d thrs, merge is conducted to |
“avoid the clash between the mternal and external MIDI data & |
o -VVhen the external MIDI data enters from the separate |
- musmal 1nstrument Wlllle the 1nternal MIDI data c1rculates in
- the karaoLe system, the transfer of the external MIDI data 1s .-
T ’_'dela3 ed: unt1l the last data byte of the mternal MIDI data
packet passes . ST el ; .

In the conventxonal 'kara.oke-apparatus, the momtor CRT S
sequentrally dasplays the words durmg the course of the -
| karaoke performance, but the momtor CR’I‘ does not mdrcate |
. _chord mformatron In the present embodlment the momtor |
CR’I‘ 12 1s controlled to dlsplay chord names to facﬂltate play |
“of a musxcal mstrument such as a gmtar wluch 1s externally
: E connected to the karaoke system Tlns chord name 1nd1cat10n :
| _may be controlled correspondmgl;y to the word character |
: 'md.tcatmn for better assrst m playmg Referrn:lg to Frg 20A
.' i'_'the momtor CRT 12 drsplays a sequence of chord names ‘C ”' o
; “F " “G7 ”- along W1th the word characters “HO’\JYAR A,
B ” as one example Referrmg to F1g QOB the drsplayed
a chord names are changed to “Cﬂ,”_ “Fﬁ” “G7ﬁ,”_ as a B
- 'consequence of automatrc transpomtmn by LY m thls o
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" ekample ) . _
Heremafter, detarled descrrptron is g1ven for the dlsplay
| of the chord names In1t1a11y, the header of the song data

' _-memorrzes a standard song key (C Cﬂ, Db, D Dt, Eb, E

o _:Ajs, Bb or B) plus a tonallty mdrcatron of ma_]or/ minor. Th1s '
! -Ley data. is ysed for determmatron of the chord names when .-
) _'the transpos;tron is eﬁ'ected On the other hand the o
; ) synthetrc ka,raohe equlpment utrhzes the word track |
__contarnmg an. alternate arrangement of a word e\'ent and a
- duratron to d.rsplay the song words The word et ent contarns

vanous data such as a drsplay posrtron m terms of ﬁeld

eoordme,tes x, v, an attrrbute, a tram of characters, 8 drsplav .

" rnterval and e color change trmmg The duratron rndrcates & -

time 1nterva1 between adjacent word events. The word 1s

o 'formed a.ccordmg to the tram of characters, the ﬁeld

coordmates and the attnbute (desrgnatmn of color), whrle the, .

'.'_,.'color of the dlsplayed words 1s changed accordmg to the color :

S Change trrmng in synchronmatron wrth progressmn of the

kareoke seng performance. Then, when the drsPla,y rnterval of

o one event lapses, the drsplayed word 1s erased The word

- events may be prescnbed contrnuously wrthout 1nterposmg a

- : .duratron so that a multrple of v;ords or phrases are drsplayed |

o concurrently 1n serles AT - |
- The tram of characters are deﬁned in terms of character B
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codes, character pltches and desrgnatlon of kana ” The Lana ' o :

- 1s dlsposed along51de Chinese. cha,ra,cters to. gn e the
pronuncmtlon thereof The EUC code Sy stem is adopted in -_ .'
-the present embodunent such that the tram of characters a.re |

' -represented as follows Namely, ea,ch cha.racter is coded by

' 'one-b3 te data or two-byte data The one-byte data of elght

‘ - bits is generally descnbed by ‘OxXX Where X denotes a

","”heaadeamal number 0, 1 9 a, b oy ey f Each one-byte

| chara.cter 18 represented by codes 0x20 'Ox21 | 0x7e The |
B .two-byte data is generally descnbed by OxXX ka.}x v»here
 the first byte ta.Les a va,lue Oan 0xf4 and the second

- .byte takes a value OanO, Oxff The character prtch S
N represented by one-byte data wlnch takes 0:x01 ?-- Oalf The. _

kan 1s represented by

o ;'Oxfe/ Chmese characters/ﬂxﬂﬂ/ka.na characters/ 0);00
| Such a codmg system of characters can be modlﬁed to

| 'represent a chord name In thrs embodlment each chord 1s .' |

-descnbed by three-byte da,ta. Narrmly, the ﬁrst byte (for
| _example, Oxff ) is used a,s the chord 1dent1ﬁcatmn The second

o byte is used for descnbmg Ley mformatwn "\Tamely, the ﬁrst

four b1ts are used to denote a key such as (l/ C 1 /D 2/E

L 3/F, 4/G 5/A and G/B The next tvso b1ts are used to

" .'_"des1gnate a symbol such as 1 / 8 and 2/b The last one b1t is |

L "used to des1g11ate & tonahty such as O/maJor and 1 /mmor |
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The. thlrd b_'y te 1e used to denote an ornamentatlon such as o
’_ O/’\’Iajor chord (no ornamentatmn) 1/Tth 2/6th 3/D1rmn1sh_ S
| 4/sus4 and 5 / 7th sus4 Examples are g1ven belovv |
l'.CT = Oxff- Oxoo- 0x01- |
- Am6 = - O, 0>.a.5 0x02
N "Fﬁm7 = 0xﬂ" 0x93 0x01 '
Dsus4 = o:&r Ox(]l 0104

As long as no transposxtmn is requested the chord name -

o ;é diaplayed ae it 1e eecordmg to the ehote desen'bed net&hem _'

¥ HoWever, when the transpos1t1on 1s requested the ehord is

e cha,nged aceordmg to the followmg three deta' the Ley

B denoted by the second byte of the or1g1na1 chord a degree of

o _'the requested tra.nsposmon, and the key of the song

o "memonzed 1n the header For one exa.mple, in. case that the

5 | memonzed song key 1s C maJor and the transpomtmn degree -
- _1s “+l 8. the origma.l chord G is changed to. G»ji For anothet

i eXample, m case that the memonzed song Ley 1s A mmor and

o .cha,nged to Ab

o fthe transposrtmn degree 1s “+1 " the orrgmal chord G 1s

. Mmus—one plavmg

In one modlﬁcatlon, the a,ccompa,mment track of the o

| 'song data may record var:ous t1mbres m terms of 1nstrument

T
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'names, vvh.rch aré ﬁxedly assrgned to respectn e channels of
" the tone generatmg pmcessor For exa,mple, the plano sound

- _1s ass1gned to the ﬁrst channel the gmtar sound is ass1gned

- to the second cha.nnel a.nd so on. V\' hen the externa.l 1\/IIDI

1nstrument is connected to the Laraohe system and a

"part1cular tnnbre is specrﬁed the mternal MIDI data of the -

o | same tlmbre is select1vely blocked to srlence a correspondmg

| '.part of the kara,oke accompamment By such a manner, the:
”player of the external MIDI mstrument can manually perform

| -.’che sxlenced'part m a. manner so-called “mmus-one pla,y mo

 Supumprtion o gl bmages =

’I‘hree kmds of graphlc images can be superimposed at

- most on the momtor CRT 12 Referrmg to Fzg 21 the LD
. | changer 11 (Flg 4) outputs a ﬁrst external vrdeo s1gnal

: \' IDEO 0 representatrve of a background motmn p1cture A

. computer gra,p]:uc generator 302 mcluded in the °v1deo

o 'processor umt 23D1 (F;g 4) outputs a second vrdeo srgual :
. VIDEO 1 represeuta,twe of another background st111 pxcture. :

Another computer graplnc genera.tor 303 mcluded m the

L _' 'udeo processor umt 23D2 (Frg 4) outputs a thxrd wdeo

o s1gna1 VIDEO 2 representatrve of the so;ug Word characters |

R The parr of the computer graphlc generators 302 303 contam

. a \1deo RAT\/I mdependentlv from one another, and feed

50
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- 'respectrve control s1gnals YSl Y S2 effectn e to freely
" _.des1gnate a transparent area, over the respectwe 1mage ﬁelds, -
By -_so that the three 1mages can be supenmposed partly or _
o entlrely with each other to form a composrte 1mage In the
i .-conventmnal karaohe apparatus, an 1mage of the song word
| . characters formed by computer graphlcs may ‘be |
:supenmposed on another 1mage of the bachground motmn
"'p1cture reproduced from LD Further, an 1mage of the song -
| word characters formed by computer graph;cs may be £

- superlmposed on another 1mage of the background st111

E prcture formed hkevuse by computer graph1cs However the, '

R former techmque lacks a wsual mterest smce the same

) ba.ckgrouud p1cture 1s apphed to dzﬁerent LaraoLe songs due' L
,to capacxty hrmta.tmn of LD or other wdeo record medmm. . -
The latter techmque suffers from a monotonous expressmn '.
_. even worse because the background 1mage 1s composed of - a

'st111 p1cture On the other hand accord.tng to the 1nvent1on,
three d1ﬁ‘erent nnages can he supenmposed wrch each other at

most such as the background motmn plcture is supenmposed e

- | wlth a small s1ze of the other background st111 pxcture and s =

f further supenmposed wrth the song word characters, thereby

a enhancmg a vanety of the graphlc expressxon usmg a. hrmted '-

' volume of the mot1on plcture mformatmn

Referrmg bach to F1g 21 a fast swmchmg umt 306 is
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_ prdVided to integrate th.e" video signals Y IDE'O. 1 and VIDEO
] 2 outputted from the gra.ph1c genera,tors 302 303 A sW itch . |

R 's1gnal generator 307 generates a. svntch s1gnal for controlhng

e '_ the sv»utchmg umt 306 A super1mposer 310 contamed in the .

e g v1deo selector 23E (Flg 4) 1ntegrates the external tldeo S1gna1 o

VIDEO 0 vuth the output from the sw 1tch1ng umt 306
| Another sw1tch s1gna,1 generator 311 generates a svvltch s1gna1 |

. '.for controlhng the supern:nposer 310 In th1s embodnnent the .' _.
o sw1tchmg umt 306 produces the 1ntegrated form of the

o 1nterna1 \1deo mgnals VIDEO 1 and \/IDEO 2 a,ccordlng to-

-'RGB format wh1le the external v1deo 51gnal VIDEO 0§ is :
o prowded by I\JTSC format These mtemal and exterual vxdeo |
: s1gna.ls must be synchromzed W1th each other for the -

S synthesxs by the supenrnposer 310 For th1s, an e:tternal

honzontal sync detector (Hsy‘nc Det) 308 detects a honzontal -
. syne sxgnal Hsync of the external vzdeo srgnal VIDEO 0. A.n
. external vert;cal sync detector (V smc Det) 309 detects a

- vertxca.l sync s1gnal Vsync of the same external udeo szgnal

- An mternal Vertxcal sync detector (Vsmc Det) 304 detects a

. ’vertica.l sync slgnal Csync used in the graphm generator 302

The synchromzatmn of the 1nterna.1 and external udeo 51gnals |

! :. - i carrled out by a phase loclced loop (PLL) composed of a-

- .\ oltage controlled osc1]lator (VCO) 301 and a honzontal s} nc

- unit- 30a The hor1zontal sync umt 300 1s a. functmnal blocL

D
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_contammg a PLL phase detector and a loop ﬁlter The
_- mternal Vertrcal and horrzontal synchronrzatron between the
S graphlc generators 302 303 is estabhshed byav ert1ca.1 reset -
| srgnal \reset fed from the 1nterna1 v ert1cal sync detector 304

o whlch detects the Vertrca.l sync s1gnal Csync outputted from -

- the graphrc generator 302 T h1s reset 51gna.1 Vreset is eﬁ'ectrve o |

to synchromze the parr of 1nterna11y genera.ted 1mages 'Wlth

. for mult1plexmg, however, such may adversely rarse a sy stem e

..mp_utted, c

one a.nother even though the external wdeo srgnal is not

The karaoke system of the 'musrcal tone synthetrc type

| | ,may not work well 1f the databa.se functron of the host station.' -
s not stably mamtamed m vrew of lack of rehabrhty In |

order to nnprove the relmbrhty of the data commumcatron, a

regular commumcatron control unrt (CCU) may be mstalled ’

) 'cost Referrmg to F1g 22 the present system adopts an .
. efﬁcrent ﬁle safe structure such that a plurahty of separate

commumcatron controllers 204 are mterposed between an.

: ISDN network 203 connected to a center 201 (host statron)

| '.._and a pubhc netnork 202 connected to branches of 1nd1wdua,1 -

o -'karaoke systems Whrch access to the center 201 An 1nd1wdual' "

.branch can access to any of the plural commumcat“ron

- This Sheet Has Been Replaced
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| controllers 204 through the, pubhcnetvvork 2(.)2: by a ke‘y
" number dla.hng Each communlcatlon controller 204 1ncludes
a commumca.tmn server 205 COmposed of a work sta,tlon (VVS)
for commumca.tmn control and a termma.l adapter (TA) 206,
| where a power supply hne 1s provrded separately for the

_commumcatmn server 205 and the terrmnal adapter 206 The

L lterm.ma,l adapter 206 contams a d1g1tal 1nterfa.ce (ISD‘\I I/ F)

- 'for dlgltal network (ISD’\I) and a modem for an a.nalog

N commumca.tmn network Ea.ch ISD'\I I/F is’ connected to the

" commumcatmn server 205 through SCSI hne, and each

o modem xs connected to the commumcanon serv er 200 through

R5232C cable These ISDN I/F and modem is: connected to
- the pubhc network through a data sendmg unit (DSU)
| A superwsory server 207 1s disposed in h1gh ra.nk of the '_ |

.commumcatlon servers 204 Thls superwsory serv er 207 1s

- composed of a work statmn for checkmg abnormahty of each

o commumcatmn server 204 by polhng or else Upon detectmn
| of the abnormahty, the superwsory server 207 enables a
power controller 208 to shut down the power supply of the o

-'term.mal a,dapter 206 mvolved m the defectave comrnun1cat1on .

o server 204 Meanvvhtle, the power supply to a body of the

defectrve commumcatmn server 20o 1s not shut down m order

. to avo1d su'bs1d1ary aﬁ'ects such a;s clash of an HDD 1nstalled

3 | in the commumcatmn server 203 Occas1ona11y, the termmal

T |
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-'adapter 206 may. suﬁ'er from malfunctron In such a case, the

o .power controller 208 selectlvely turns off the power supply of |

- -'-the terminal adapter 206 in 81m11ar manner |
V\'hen the power supply is cut frorn a terrrnnal adapter
'206 inv olved ina part1cula.r communrcatron controller 204,
B the user cannot transmrt a message to that terrmnal adapter _- |
o through the pubhc commumcatmn netm orL 202 because of no' g
| | response Pract1cally, the key number dlahng is adopted in

'- the present embodrment such that a. ne%ct hne is automatrcally :

o 'selected m the absence of response to thereby enable access to_

| the center 201 through 8 uormally operatmg communicatron -
" controller 204 Th1s method has vanous ments such as no -
spec1ﬁc communrcatron control unrt is requlred e

B commumcatmn hnes can be mcreased at moderate costs and |

- no clash occurs m the work statlon because only the termina.l e

. _adapter 1s selectrvely shut down If such a measure 1s not
-Iadopted When the user 1s 1nc1dentally connected to a o
" ternunal adapter 206 of a drsabled commumcatron controller -

204 havmg a defectne cornmumcatmn server 205 the user

. never recerves a response frorn the defectwe commumcatmn 3

'_"server 205 As a result the user of the Laraoke system uaxts a_ -

long trme in \'am because of no response Otherwrse, the user, -
| _:_mav drsconnect the lme and then trv another d1al1ng On the

other hand the 1n\ entlve rnethod can pre\ ent such a W aste of - |

Sheet Has Been Replaced

HII|I||I||l| I |I| |II




time. and labor by srmply turmng oﬁ' the power supply of the _
-term.mal ada.pter 206. | '

' 'P'o_rtable -dom?ni'loade'r ofj 'eong data L
o For mstance, one thousa.nd preces of the song data n
o package ma.y be down loaded a.t once lnto the HDD storage of .

-the kara.oke 8y stem shown m F1g 4 However, the down

.loadmg of such a package of song data through the ISD’\T

| o network 40 may reqmre a hrgh commumcatmn charge In a

'__'vrew of thrs the portable down loader 71 1s adoPted to
'efﬁcxently ach1eve the down loadmg of the vast volume data

Cat lower eost m the mus:cal tone s:ynthetrc karaoke -

e equipmen‘t Referring to Fxg 23 the down loader 1 1s

o -_brought to a user spot where the song data stored in the

'down loader 71 1s loaded mto the storage 220 such as HDD

| o or Mini Dlsc (MD) of the karaoke equrpment mstalled m the |
uSer spot 'I‘he down loader 71 1s brought to another user -

”spot for next down loadmg Th13 down loader 11 can be N
ut;llzed not only for 1mt1al loadmg but a.lso penodm updatmg |
of the song data package Gt B a

| Down loadmg to karaoke system 1nsta11ed 111 x eh1c1e

'The portable down loader rl 1s more eﬂicxentlv utrhzed

}- | ﬁfor down loadmg of song data mto a karaoke s_') stem mstalled

56
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i _"'m a veh_tcle 'Whlch is d1ﬂicult to connect to the ISD’\I networL

. Referrmg to F1g 24, a kara,ohe eqmpment 402 of the sound
o -,synthetlc type is mounted on a tour bus 401 A plurahty of
,-'porta.ble down loaders 403 (correspondmg to the down loader o
| 71 of Fig. 4) called kara.oke loader are prepared for stonng 0
- dlfferent pa.ckages of the karaoke song data correspondmg to

: | types of tounsts such as fore1gners, rmddle—aged persons, male

| B 'tourlsts and female tourlsts The selected down loader 403 1s ' '_

T ""_brought mto the tour bus 401 to load an adequate package of '_ B
L the song data mto a storage of the Laraoke equrpment 402
- : The respectwe down loader 403 takes frorn a ﬁle server 404 &

5 'pa,c.Lage Of tlle song da.ta whmh may be updated penodlcally

- _- Thls file Server 404 1s supplled Wlth all the awaalable song

data from the host statmn 30 through the ISD’\T netvc ork 40

| .By such a manner, the 1nvent1ve Laraoke system can be o

mstalled 1n a veh1cle wh1ch 1s hardly connectable to a

o -commumcatzon network or wh1ch suffers from a slow da.ta, .;

'_"transfer rate Flg 25 1s a functmnal block dla,gram show mg

e - 'the data transfer m the F1g 24 system The ﬁle serv er 494

-~ functions a.s a sub-host statzon set up m a tour bus cornpany .

As descnbed above& accordmg to the mventmn, the

sound svntheuc type karaoLe equ1pment and the pla's, back
o type Laraoke equlpment are mtegrated Wlth each other to

constltute a total Laraoke system The closed data source and '_ o
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the open da.ta source are selectwely a.ccessed to a,cl:ue\e
. eﬂ':ic1ent use thereof The porta.ble down loa.der is. coupled to

- the open da.ta source to fa.c1hta.te ma,mtena.nce thereof

et Has Been Replaced .
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' CLAIMS

B 1 A karaoke s:ystem for soundmg a Laraoke song

o accord.mg to a request command the request comma.nd

o correspondmg to a karaoke song des1red bv a smger the
- Lara.oke sy stem compnsmg ' JEEE '
- mu51c playback means for pre—stormg rusic
accompamment data as a closed data source, a.nd for readmg
| ‘out the pre-stored musw a.ccompamment data to reproduce an L
N eudm s1gna.1 correspondmg to the muszc accompammeut dafa.,‘ -

musm synthesmmg means for stormg rnus:e performauce

'demgnatmn data as a.n open data source, and for synthesmng -

| &m de szgnal m accorda.nee mth the musm performance
o demghation data, _' S e

control means'for recewmg the request command a,ud
.. for selectmg e1ther of the muslc playback mea,ns and the o
| | -muslc synthesmmg means accordmg to the request commeud |
h'and for controlhng a selected one of the mus;c playback
o _.means and the mus1c synthesmng means to output an audm SRR -

- 'mgna.l and

sound meaus receptzve of the audxo s1gna.1 outputted by
- the selected one of the muszc playback meaus a,nd the musw
B synthesrzmg means, and for soundmg a des1red Laraol.e song
-j .correspondmg to the recewed audxo s1gna1 | "

2. A karaoke svstem accordmg to clann 1; vsherem the

= ¢ L M s % .



This Sheet Has Been. Repl

IIIIHIIIII I llll

'musrc pla,} back mea.ns ha.s a d1sc record med.mrn for-

o "pre-storlng the musm a.ccompamment data

3 A karaoke system a.ccordmg to c1a1m 1 wherem the o o

mus1c systhesmmg means mcludes means for storrng the L

e ) musrcal performance des1gnat1on data m the form of a song

- tempe of a pxece of musrc

: data wh1ch contams at lea.st one of a duratlon of mus:cal

'tones, a tlme length between adJacent mus1cal tones a.nd a o

o4 Ar karaoke system a,ccordmg to, claam 1 wherem the
music synthesrzmg means includes means for stonng the |
) musical performance desrgnatzon data m the forrn of a MIDI o

5 A Laraohe system accordlng to claam 1 wherem the

o mus1c synthes1z1ng means further compnses supply mea.ns for

o accessrbly supplymg the mus;c performa.nce des1gnatxon data .

8. A karaoke system accordmg to c1a1m o, wherein the

| " supply mea.ns compnses a remote host stat1on havmg a

; database commumcable W1th the control mea,ns for

transmlttmg thereto a musrc performance desrgnatmn da,ta 1n‘
response to a request command and stora,ge means for |
o "'stockmg the transrmtted mus:c performance demgnatwn deta '.

| to form a da.ta ﬁle for re-use thereof

o 7.,__.:_ A iLara.oLe system accordmg to claam 6 wherem the

Lo 'jcontrol tneans mcludes means responswe to a request

'60 _.
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- command for 1ssumg a ﬁrst pnonty eﬁ"ectwe to select use of

o the closed data source, a second prlonty effectwe to select -

: 're-use of the data file of the open da.ta source and a th1rd
pnorlty eﬁ'ectlve to select d1rect use of the database of the .
'..‘open data source Sl :
| 8 A Lara.oLe sy stem accord.mg to c1a.1m 6 vsherem the
'. control means 1nc1udes means for pre'» entmg an madvertently .
transm.ttted one of the musm performance desrgnatton data |
- -from the stockmg mto the storage mea.ns R
.' 9. 1\ karaoke system accordmg to c1a1m l mcludmg a
| separa.te loadmg nnplement for stormg a package of the mnsic
B performance desagnatmn data, and bemg connectable to the 3 -
- fnumc synthesrzmg means for loadlng theremto the package of |

, the rnusm performance des1gnation data to ﬁll the 0pen data |

| wsonrée : R
| 10 Ar karaoke system 1nc1udmg a host sta,tlon and a -
| remote branch for soundmg a deszgnated karaoke song
" | ._accordxng to. a request command wherem .' _' - |
| | the host stanon has an ongmal database commumcable |
'.Wlth the remote branch to transrmt thereto a song data
o prescrrptwe of a. Laraoke song m response to a request

| command and

the remote branch mclndes storage means for stockmg

- _the transnntted song data to form a stock data ﬁle record

o : ) ||II|II| ||I||| III|| ||I|I I| |I||
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o mea:ns 1ndependent ﬁ'om the data.base and the data ﬁle for |

" _.record.mg a La.raohe song to form a separate data source, |
o control means. responswe to a request command for ﬁrsth

' '.accessmg the sepa.ra.te data source, then secondly accessmg

Y ,the stock data ﬁle 1f the des1gnated Laraoke song is ot found

in. the separa.te data source, a.nd thlrdly a.ccessmg the or1g1na1
X '_databa.se 1f the desrgnated karaoke song is. not found in the ._
| g stock data ﬁle, playback means connectable to the accessed
o separate data source for reproducxng the desrgnated ksraoke N
| ,i':' - song, and synthetzc means receptwe of the song data from
| e1ther of the accessed stock data ﬁle a,ncl the or1g1na1 database )
| | for processmg the song data, to synthes;ze the des;gnated
B karaoke song B . i o

| 11 : A karaoLe system for soundmg'a de51gnated kara,oL.e o
._song accordmg to a request command compnsmg | -
storage means mstalled at & gwen spot to prowde an .

| ’-0pen data source for stockmg & song data prescnptwe of a

B | '-_-karaoke song,

. 8 portable loadlng mplement for stormg a package of the
- song data, and bemg ca,rned to the gnen spot to couple vvith
- the storage means for loadmg theremto the package of the
| song data to thereby ﬁll the open data source, BRI
sy nthet1c means for retnewng a song data from the open

| __data source accordmg toa request command and for "

"'__f_6"2' -

L
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' 'processmg the retrreved song data to synthes1ze an audlo

. -srgnal representat1ve of the de51gnated ka.raoke song; and

o " sound mea;ns receptn'e of the aud1o srgnal to sound the a

I des1gnated karaoke sonig.. L o

| : 12, A karaoke control apparatus for mtegrally controlhng o
N .'.a playback karaoke eqmpment havi mg a closed data source of

| ___.karaoke songs and a synthetlc karaoke equ1pment havi 1ng an”

- 'open data source of karaoke songs, the apparatus comprxsmg

| _' . playback control means for controlhng the playback )

) karaoke equ;pment to access the closed data source to o

reproduce 2 karaoke song, '

synthe’uc control means for. controllmg the synthetm |

| karaoke equ;pment to access the opeu data source to

- synthesrze a karaoke song, and _' ' _' .' | |

| total control means for selectwely actrvatmg erther of the
playback and synthet1c control means to ac]:ueve eﬂ'ic1ent use e

| Iof the closed and 0pen data sources ’ S o |
| 13 A karaoke control apparatus for mtegrally controlhng e
‘a pla_') back karaoke equ1pment havmg a closed data source of

o i,l;araoke songs, and a synthetrc karaoke equzpment

o ._ -'commumcable W1th a remote database of karaoke songs and

N __ havmg a data ﬁle taken from the database, the apparatus _'

- compnsmg. - S e R L
ﬁrst control means for controlhng the pla:yback karaoke
- 63"-__'--
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' eqmpment to access: the closed data 'source to reproduce a.

.'_l'ka.ra.oke song |

| ._ - second control means for contro]hng the svnthetrc

o 'ka:ra.oLe eqmpment to a.ccess the data file to synthesrze a :
'_ karaoke song; and S |

“total control means responswe to a. request command for P

,selectwel;y actrvatmg the ﬁrst and second control means to

search a desued one of the karaoke songs accordrng to a grven o

- order of pr10r1t1es ass1gued to the ﬁrst and second control

L .mea.ns

14 A ka.raoke control apparatus accordmg to clarm 13
| further compnsmg thlrd control means for controlling the
S iynthetic karaoke eqmpmeht to accéss the database to |
| synthesrze a kara,oke song such that the total control means
'selectwely actrvates the ﬁrst second and tlnrd control means |
to search a desn'ed one of the ka.raoke songs accordmg to a
".g1ven order of pr1or1t1es ass1gned to the ﬁrst second and th1rd .
'_c0ntrolmeans | L .' - |
' 15 A ka.raoke apparatus compnsmg

a read only memory devxce stormg plura.l p1eces of music, |

a rewntable memory dev1ce stormg a.t least one plece of L

| mus1c o | |
Lal command rece1v1ng deuce for recelvmg a request

command desrgnated by an 0perator, the request command

IIIIIIII |I|II| IIIII |II|I || |II| R
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des1gnat1ng one p1ece of mus1c stored in sa.rd read only

| memory dewce and sald rewntable memory de\ ice; a.nd
‘a reproducmg dex ice for readmg out a p1ece of musrc
from elther one of sa1d read only memory de\ ice and the

o revs r1table memorv dev1ce m accordance vuth the request

| command recerved by sa1d command rece1v1ng dewce, and for - -

. -reproducmg the read out prece of musm o S

| 16 A ka.raoke system for soundmg a .desrgnated karaoke '

song accordmg to a request command compnsrng o

| o record means deﬁmng a closed data source for readably

_. .'_'recordmg a karaoke s<mg, Lo - _'

| '_ playback means for readmg the record means to R

| reproduce an a.udlo s1gnal representanve of the karaoke song -

N such that the record means and the playback means compose‘ -

e playback karaoke equlpment B S

| Supply means deﬁnmg an open data source for accessrbly

supplymg a song data prescnptwe of a karaoke song, |
synthetlc means for processmg the supphed song data to |

- synthemze an audw mgnal representatwe of. the karaoke song '

B such that the supply means and the synthetlc means compose"

a synthetlc karaoke eqmpment

B total control means for selectnely actwatmg erther of the o
- playback and synthetrc karaoke equlpments accordmg toa

. request command to ac]:ueve efﬁc1ent use of the closed and
65-
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: 'open data sources, and

- sound mea.ns receptlve of the a.udm s1gnal from the a

o ; :?'actnated one of the. playbacL and synthet1c ka.ra,oLe

L "eqmpments to. thereby rea.dlly sound a des1gnated l\araoLe

: song
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