Qi) 0|54
1 7 KARACKE APPARATUS SW TCHI NG VOCAL PART AND HARMONY PAR'[l
DUET PLAY _ BACKGROUND COF THE | NVENTI ON The present inventi
relates to a karaoke apparatus capa- ble of generating a harnony chorus
sound harnoni zing with a karaoke singing sound in order to create a
har noni zi ng effect. In the prior art,ithere is a known karaoke apparatus
in which a live singing sound is picked up by a m crophone, mxed with an

Coudspeaer - THBRADIKE darafareE SuirCHINEr VacsT bARID " °

equi pped with a harnonjzin faC| |I(Hﬁ in which a harnmony chorus sound :
har noni zing with the KSNdJ YoRARI INNDYURIENBLIAXd to create the

har moni zi ng effect. The appllcant has al ready pro- posed such a new kar aoke
apparatus in Japanese Patent Appli- cation No. 7-16181. In this patent
application, the harnonizing facility is achieved by shifting a pitch of
the live singing sound to generate the harnony chorus sound harnoni zi ng

with the
BACKGROUND OF THE INVENTION

The present invention relates to a karaoke apparatus capa-

ble of generating a harmony chorus sound ha.fmonizing with a

_karaoke singing sound in order to create a harmonizing effect.

In the prior art, there is a known karaoke apparatus in which

a live singing sound is picked up by a microphbne, mixed with

an orchestral accompaniment sound, and acoustically repro-
duced through a loudspeaker.

There is a new karaoke apparatus (not the prior art) equipped
with a harmonizing facility, in which a harmony chorus sound
harmonizing with the karaoke live singing sound is generated to
create the harmonizing effect. The applicant has already pro-
posed such a new karaoke apparatus in Japanese Patent Appli-
cation No. 7-16181. In this patent application, the harmonizing
facility is achieved by shifting a pitch of the live singing sound

. to generate the harmony chorus sound harmonizing with the
live singing sound. The generated harmony chorus sound is
mixed with the live singing sound.

A recent karaoke apparatus is norma.lly equipped with two

or more microphone input terminals to allow a multiple of



livé singing sound. The generated harnony chorus sound is mxed with the
|.ive singing sound. A recent karaoke apparatus is normally equi pped with
two or nore mcrophone input termnals to allow a nultiple of

2 singers to sing sinultaneously before mcrophones. However, in the new
kar aoke apparatus having the harnonizing facility, the chorus harnony sound
I's generated with respect to the m x- ture of vocal signals picked up by

cannot bo. t 1 eSERPSdesurk Iy T Ans O bR HC Bt b SV B e
cost of the SiBEdR MATEOkE ABP TR ARG Bhe e Bl B Hped
with rmultiple mcrophones, the generated chorus, bharnmony sound is eventually
nonot onous, afBoryg PBYF faun bﬁjgﬁn@m@ﬁ"i@” yespee g@.t € mix-

SUMVARY OF THE I NVENTI ON _ . The purpose of the present invention is to
provi de a kar take of vocal signals picked up by the plural microphones. The

vocal signals picked up by the microphones cannot be treated
separately from one another, since most of the karaoke appa-
ratuses have a single harmonizer circuit in view of reduction in
the cost of the system. Thus, even if the new karaoke apparatus
is equipped Wii]h multiple microphones, the generated chorus
harmony sound is eventually monotonous, and lacks some fun

in duet singing play or else.

SUMMARY OF THFE INVENTION

The purﬁose of the present invention is to provide a karaoke
apparatus capable of generating a pleasant harmony chorus
sound even.in situations where a multiple of singers sing to-
gether before multiple microphones.

According to the invention, a karaoke apparatus for mix-
ing a live singing sound with a harmony chorus sound and an
orchestral accompaniment sound comprises a first input termi-
nal connectable to a microphone to receive therefrom a first
vocal signal representative of a first live singing sound, a sec-
ond input terminal connectable to another microphone to re-

ceive therefrom a second vocal signal representative of a second



apparatus capabl e of generating a pleasant harnony chorus sound even in
situations where a nultiple of singers sing to- gether before nmultiple
i cr ophones. According to the invention, a karaoke apparatus for mx- ing .
a live singing sound with a harnmony chorus sound and an orchestral

acconpani ment sound conprises a first imput term- nal connectable to a
m crophone to receive therefroma first vocal signal representative of a

first live singing.saund, a sec- .ond i t ter i nal ,copnect.able to anot her
m cr ophone toqg‘éﬂ%&glﬂg paund: ndych 1§ ﬁfﬁfe@gc alL; ﬁmfe Es¥REABve of a
second live singing sound which is different than the first |ive
si ngi ng sound soanghoacheisganeratalr forr precessingovme oif the first stocadcal
signal and the second vocal signal to generate a harmony signal

represent at i vesighal badhthersegondoracal sugmal thigenevate oimyosagmad one of

the first live singing sound and the second |ive singing sound, a m xer for
m xing the genepresentwtiverof theredrmony cherashsured which ioriginegtes!

signal and the second vocal signal, which is not processed by the chorus

generator, to fpbayifle duid bfsikedrstaliversiminBubotiav sad TheaBBEbAdi g the
live singing sound, a mixer for mixing the generated harmony
signal with the other of the first vocal signal and the second
vocal signal, which is not processed by the chorus generator, to
provide a mix signal, and an output device for amplifying the
mix signal to acoustically produce the harmony chorus sound
originating from the one of the first live singing sound and the
second live singing sound concurrently with the other of the
first live singing sound and the second live singing sound along
with the orchestral accompaniment sound.

In a specific form, the inventive karaoke apparatus further
comprises a selector switchable between a first state where the
first vocal signal is selected to be processed by the chorus gen-
erator while the second vocal signal is passed to the mixer, and
a second state where the second vocal signal is selected to be
pfocessed by the chorus generator while the first vocal signal
is passed to the mixer. Further, the selector is switchable to a
third state where both of the first vocal signal and the second
vocal signal are selected to be processed by the chorus genera-

tor so that the harmony chorus sound originating from both of



m x*signal to acoustically produce the harnony chorus sound origi nating
fromthe one of the first |ive singing sound and the second |ive singing
sound concurrently with the other of the first live singing sound and the
second live singing sound along with the orchestral acconpani nent sound.
In a specific form the inventive karaoke apparatus further conprises a
sel ector switchable between a first state where the first vocal signal is

selected to be, processed h the chor ys 4 erator il e.the second, vocal
signal is pasgbﬁ ﬁ’éﬁtﬁé(enﬁl ﬁﬂi—‘%&]saetg‘i&dl%?%‘f%n Ye Singing S5 d oc |
signal is selected to be processed_by the chorus generato ile the first
vocal signal ismixeskothok hm@frﬁi»eeﬁrstiweh‘angmﬁesmi@mi tm} S able to
athird state vvhere both of the first vocal signal and the second vocal
signal are sellwetmgmglm)umdcessed by the chorus genera- tor so that the
har nrony chorus sound originating from both of

4 the first live singing sound and t he second live SI ngi ng sound is m xed

to both of the firstBR $ RAWINGSI ngi ng sound.
BRIEF DESCRI PTI ON OF THE DRAMVNGS

Figure 1 is a schematic block diagram showing an embodi-
ment of a karaoke apparatus according to the present invention.

Figure 2 is a schematic block diagram illustrating an exam-
ple of a chorus generator provided in the embodiment of the
karaoke apparatus according to the present invention.

Figure 3 is a schematic block diagram showing another em-
bodiment of the karaoke apparatus according to the present
invention, wherein fader potentiometers are used as a mode

controller.

DETAILED DESCRIPTION OF THE INVENTION

- Figure 1 is a schematic block diagram illustrating an em-
bodiment of the karaoke apparatus according to the present
invention. In Figure 1, numerals 1a to 1c denote a plurality of
microphones to pick up live singing sounds of karaoke singers,
and convert them into electric vocal signals. The first and sec-
ond microphones 1a and 1b are used by karaoke singers in duet
piay or else and are connected to respective microphone input

terminals 2a and 2b, while the third microphone 1c is used for



Figure 1 is a schematic bl ock di agram showi ng an enbodi - nent of a karaoke
appar atus according to the present invention. Figure 2 is a schematic

bl ock diagramillustrating an exam ple of a chorus generator provided in
t he enbodi nent of the karaoke apparatus according to the present invention.
Figure 3 is a schematic bl ock diagram sgowi ng anot her em bodi nent of the
kar aoke apparatus according to the present invention, wherein fader
potentionmeters_are used as a node controller. DETJAI LED DESCRI PTI ON OF
THE | NVENTI ONeithan gfsinging play ardanronneements is|cannectedntoan em
bodi ment of the karaoke apparatus according to the present invention. In
Figure 1, numer gosrésponding daicroplrond unpitt yerminak 2ephdbhe outputk up

| i ve singing sounds of karaoke singers, and convert theminto electric

vocal signal svotad dighals afidlremiceopghoneschidoetc lareaamhplbfied by ged by

kar aoke singers in duet play or else and are connected to respective

][ﬂ;)?rophone | nRplectBfeTataplifies Ph 26 218! ladrd Rhe! Iivel of eheramiplifiedi s used
vocal signals are adjusted by attenuators 22a, 22b and 22c,
respectively.

A mode selector 23 switches an operating mode by control-
ling three-contact interlocking switches SW1 to SW4 according
to a user command inputted from a key controller (not shown).
The karaoke apparatus 2 has three operation modes M1 to M3.
All contacts “a” of the switches SW1 to SW4 are closed in the
first mode M1, all contacts “b” of the switches SW1 to SW4
are closed in the second mode M2, and all contacts “c” of the
switches SW1 to SW4 are closed in the third mode M3. All
the switching operations of SW1 to SW4 are effected in inter-
locking manner.

Numeral 24 denotes a mixer to mix the vocal signals fed
from the microphones. In the state of the first mode M1, the
mixer 24 passes alone the first vocal signal fed from the contact
“a” of the switch SW1 as it is. In the state of the second mode
M2, the mixer 24 passes alone the second vocal signal fed from
the contact “b” of the switch SW2 as it is. In the state of
the third mode M3, the mixer 24 passes both of the first and

second vocal signals fed from the contacts “c” of the switches



5 either of singing play and announcenent,- and i s connected to a
correspondi ng m crophone input termnal 2c. The output vocal signals of the
fri crophones la to 1c are anplified by re- spective anplifiers 2la to 2lc,
and the level of the anplified vocal signals are adjusted by attenuators
22a, 22b and 22c, respectively. A node sel ector 23 switches an operating
node by control- ling three-contact interlocking swtches SW to SW
according to St er oggvﬁd i nputted froma key controller (not shomm) The
kar aoke appar ree operation nDdes to M3. All contacts "a" of
t he switches SW to SW are closed in the fi pntacts "b"
of the switches Aharmonizen2d is 6§§éipl‘1ﬁed %r&@i@/ﬁ

contacts "c" of the switches SWL to SW axe closed in the third node MB.

Al the swit chonyenier 251 pachuirus\generason 252 =D pAtddigital /Analoghcki ng
manner . Nuneral 24 denotes a mxer to mx the vocal signals fed fromthe
m crophones. tonvbeteat 268, eind fam Gittehuatole 254, Thethw harn?dnimys2s, al one
the first vocal signal fed fromthe contact "a" of the switch SW as it

is. Inthe stghg Al/DNCoreatRe 25Uecdiverthetie xaical dsipaad edistrinetddre

second vocal signal fed fromthe contact "b" of the switch SW2 as it is. In
t he state of r ¢ and
ocond vocs Uifotghs piBdificl §ofg§g§§gé&nff%ifss§ﬁﬁ%w§mpv&ap

signal. Then, the chorus generator 252 shifts a pitch of the
digital vocal signal to produce a harmony signal harmonizing
with the original vocal signal. Then, the D/A converter 253
converts thé digital harmony signal into an analog harmony
signé,l. The generated harmony signal is attenuated by the
attenuator 254, and is then fed to a mixer 27.

The mifcer 27 mixes the harmony signal generated by the
harmonizer 25 with both of the first and second vocal signals
fed from the mixer 24 through the contact “c” of the switch
SW3 in the mode M3. In the mode M1 or M2, the mixer 27
sends out_alone the harmony signal from the harmonizer 25 as
it is, since the switch SW3 is made open to contact with the
open contact “a” or “b”.

Mixers 28 and 29 mix the vocal signal inputted. from the
microphones with the harmony signal. The mixer 28 mixes
the output of the mixer 27 with the second vocal signal fed
from the contact “a” of the switch SW2 in the mode M1. In

the mode M2, the mixer 28 mixes the output of the mixer 27



6 SW and SW2. A harnoni zer 25 is conprised of an A/D (Analog/Digital)
converter 251, a chorus generator 252, a D)A (Digital/Anal og) converter

253, and an attenuator 254. In the har moni zer 25, the A/D converter 251
converts the vocal signal distributed through a preanplifier 26 fromthe
m xer 24 into a digital vocal signal. THen, the chorus generator 252 shifts
a pitch of the digital vocal signal to produce a harnony signal harnonizing

with the origipgh M?@ﬁ&sﬁweal S agmrfedtﬂen%ﬁewﬂt@bte*b’?éﬁth@@v\ﬁtéh the

di gital harnmony si gna |nto an anal og harnony signal. The generated harnony

signal is attengaf Eef"tisei}ﬁ@éc%b’ the‘ou t'bsfygxgﬁlé%ffiﬁfé hiser 2p e 27,

The m xer 27 mxes t e harm)ny st gnal genera harnoni zer 25 with
bot h of theflrst 0 signals fed fromthe m xer 24 through
t he cont act @f@ﬁéig\%nﬁ]cwémkrn t he node M3. In the node ML or M2, the
m xer 27 sends al one the KONy Si gna .th ni zetr 25,as it
is, since the S&Whﬁ nggopd d@' oﬂﬁﬁ' ﬁvgq@bnéggg] gﬂgﬁéﬂl%@ngg "a"
or "b". M xers 28 ﬁnd 29 m x .t he vaqcal gn |nputtedfr m t he

mixes the output of the mixer 2 with the output of a pream-

plifier 30 which is connected to the third microphone 1c. When
a contact “b” of the switch SW5 is closed, the mixer 29 sends
out the output of the mixer 28 as it is. The two-contact switch
SW5 is switched to the contact “a” when the third microphone
1c is used by one of the singers, and otherwise the switch SW5
is switched to the contact “b” when the third microphone 1lc
is used for announcement.

An echo effector 31 is comprised of an A/D converter 311,
an echo generator 312, a D/A converter 313, an attenuator 314,
and a mixer 315. In the echo effector 31, the A/D converter
311 converts the output of the mixer 29 into a digital signal,

. from which the echo generator 312 produces echo components.
Then, the D/A converter 313 converts the echo components
into.a.n analog signal, whose level is then adjusted by the at-
tenuator 314, and finally the echo signal is mixed with the
original vocal signal outputted from the mixer 29.

A mixer 32 mixes ‘the signal from the microphoné 1c with
those of the vocal signé,l, the harmony signal and the echo
signal. When the contact “a” of the switch SWb is closed,



m cfophones with the harnmony signal. The mixer 28 mixes the output of the
m xer 27 with the second vocal signal fed fromthe contact "a" of the
switch SW2 in the node ML. In the node M2, the m xer 28 m xes the output of

the m xer 27 with the first vocal signal fed fromthe contact "b"
of the switch SWL. The mixer 28 passes®the output signal of the mixer 27
as it is in the node M. When a contact "a" of a swwtch SWb is closed,

the m xer 29 phepikdie32upastesofhd Bﬁt?\ﬂ:%f #Be Wchd éffecturt BUlawd thePr eam

plifier 30 which is connect ed to the rd m crophone 1c. Wen a contact
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attenuator S1%s the microphons 1¢ fed thiough the preamplifier 3010 ~ ° anve”er
A last or output mixer 33 mixes the microphone signals and
the musical signal with each other. The mixer 33 integrates the
sound-effected signal fed from the mixer 32 with the musical
signal representative of an orchestral accompaniment sound in-
cluding a guiding melody and an instrumental accompaniment.
The music signal is provided from karaoke music data stored
in é recording media such as LD (Laser Disc), CD (Compact
Disc) and so on. The final audio signal is acoustically repro-
duced by an output device composed of a power amplifier 34l
and a loudspeaker SP.
A display driver 35 controls indicators 36a to 36¢c. The dis-
play driver 35 drives the indicator 36a in the mode M1, drives
the indicator 36b in the mode M2, and drives the indicator 36¢
in the mode M3. Therefore, the indicator 36a is turned on in
the mode M1, the indicator 36b is turned on in the mode M2,
and the indicator 36¢ is turned on in the mode M3.
Details of the chorus generator 252 will be described here-
under referring to Figure 2. As shown in Figure 2, the chorus

generator 252 is comprised of a filter 60 and pitch converters 61



311°converts the output of the mixer 29 into a digital signal, from
t he echo generator 312 produces echo conponents. Then, the I A converter
313 converts the echo conponents into an anal og signal, whose |evel

adj ust ed by
t he ori gi nal

the at- tenuator 314, and finally the echo signal is mx
vocal signal outputted frofhthe m xer 29. A m xer 32

the signal fromthe m crophone 1c wth those of the vocal signal, th

har mony si gnakoagg, tTHecfilierssgnaiminbess tdi?d@éigﬁﬁﬁﬂbi’s"e c6§n3ﬁ2>3ﬁeﬁ‘ﬁé

is closed,
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m xer 32 with_the si cal signal rgpresent ative (if an orchestr

acconpani nent iB @releri o gengoatrythe

I,
apyruEad) haraenizing: Wellewith

acconpani ment. The nusic signal is provided from karaoke nusic data

the original vocal signal. In the present embodiment, it is pos-
sible to present various chords with generating four parts of
the harmony chorus sound by the four pitch converters 61 to
64. The parameters to control the pitch shift degree can be

stored in a ROM. A CPU 65 reads out the parameters from:

the ROM in order to distribute the same to the pitch convert-
ers 61 to 64. The parameters may be changed from a song
to song according to MIDI (Musical Instrument Digital Inter-
face) data, which can be distributed through a karaoke data
communication network. The CPU 65 reads out the parame-
ters depending on a chorus mode such as an upper harmony
mode and a lower harmony mode, and distributes the param-
eters to the pitch converters 61 to 64. The chorus mode may
be described in individual song data, or specified by the user
through the key controller.

The operation of the karaoke apparatus will be described

whi ch

is then
ed with
m xes
e

tch SWb

passes the

y are.
he

he

t or

W th
omthe

stored

with respect to the modes M1 to M3. In the explanation be- |

low, the microphone 1c is used for the announcement or in-

troduction purpose, and no siﬁging sound is picked up by the



in a recording nmedia such as LD (Laser Disc), CD (Conpact Disc) and so on
The final audio signal is acoustically repro- duced by an output device
conposed of a power anplifier 34 and a | oudspeaker SP. A display driver
35 controls indicators 36a to 36¢c. The dis- play driver 35 drives the

I ndicator 36a in the node ML, drives th&indicator 36b in the node M2, and
drives the indicator 36¢c in the node M3. Therefore, the indicator 36a is

turned on in 1 i.ndi cator 36b is turned on in the node M,
tREdRiferbbhdre 1

and the indic urned on in the node M. Details of the chorus

generator 252,y kLl cribed here- under referring to Figure 2. As shown
in Figure 2, (mwgf%gggenerator 252 is conprised of a filter 60 and pitch
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generating four parts of '
indicator 36a is turned on by the display driver 35. After a
start command is inputted, both of duet singers A and B sing
a main melody part in unison, respectively, before the micro-
phones la and 1b. The first vocal signal picked up by the
microphone la is fed to the harmonizer 25, where the pitch
of the first vocal signal is shifted. Thus, the harmony signal
harmonizing with the main melody sung by the singer A is
generated. The harmony signal is fed to the mixer 27. The
original vocal signal is not fed to the mixer 27 since the switch
SW3 is made open. Only the generated harmony signal passes
the mixer 27, and is then fed to the mixer 28.
The second vocal signal picked up by the microphone 1b is
fed to the mixer 28 as it is. Accordingly, the mixer 28 mixes
the harmony signal generated in harmonizing with the main
- melody sung by the singer A with the second vocal signal corre-
sponding to the main melody sung by the singer B. The output
of the mixer 28 is added with the echo components generated
by the echo effector 31, and is then mixed with the musical

signal in the mixer 32. The final signal is reproduced through



t he "harnony chorus sound by the four pitch converters 61 to 64. The
garameters to control the pitch shift degree can be stored in a ROM A CPU
5 reads out the paranmeters fromthe ROMin order to distribute the sane to
the pitch convert- ers 61 to 64. The paraneters may be changed froma song
to song according to M D (Misical Institunent Digital Inter- face) data,

whi ch can be distributed through a karaoke data communi cation network. The

EEEeFSh;?ﬁSﬁy%#%déBMa%a1“'ﬁ%f§§r%§§eﬁf§o§§eg§ﬁﬁ et v bur es f‘ﬁé“pZ?a%”
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The operation of he kar ke appa tus (ﬁa escri bed gér espect to
the nodes M SRgEloRe(the BGFaREO b,tthe ¥piGep of ¢he 9886E used

for the announcenent or,  in- troductlon pur pose, and no_ si ngi ng sound is
pi cked up by thhés reproduced as it is as the main melody, whilenthe vieiee ®Shone

lc. (1) Mode ML If the user selects the first node ML through the key
con- . the singer A is converted into the chorus sound harmonizing

with the main melody. Even if the singer A and B sing the
main melody in unison without any consideration in harmony,
it is possible to perform a chorus as if the singer B sings the
main part and the singer A sings the harmony part. Further,
the pitch converters 61 to 64 can generate a multiple of differ-
ent chorus parts originating from the same voice of the singer
A. Accordingly, it is possible to reproduce not only the duet
sound, but also a rich chorus sound as if there are a lead vocal
singer and a multiple of backing chorus singers. |
(2) Mode M2

The operation in the mode M2 will be explained hereunder.
If the user selects the second mode M2 by means of the key
controller, all the switches SW1 to SW4 are switched to the re-
spective contacts “b” with being interlocked each other. Thus,
the indicator 36b is turned on by the display driver 35. After
the playback of a karaoke song is launched, both of the singers
A and B sing the main melody part in unison before the micro-
phones 1a and 1b. Contrary to the first mode M1, the second
vocal signal picked up by the microphone 1b is pitch-shifted by



trol'ler, all the swwtches S\ to SW are switched to the re- spective
contacts "a" with interlocked each other. Thus, the indicator 36a is turned
on by the display driver 35. After a start conmand is inputted, both of
duet singers A and B sing a nmain nel od art in unison, respectively,
before the m cro- phones |a and |b. Th)él i rst vocal signal picked up by the
m crophone la is fed to the harnoni zer 25, where the pitch of the first

vocal 'signal theSitihefizel9s, THE gofeiBiud Hottdonhaighal i fel tolthd he mai n

mel ody sung by the singer ATs gen The harnony-signal 1s fed to the

ui toh Sva | SHRE hed ety T SeckBd lodFoihe B SV ML T,
Che i or ophonBPER. PR that o6 OHEmaayoiss mever snbiEfed Joofs ML (o,
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The ccho compdicand. thenrintadths miser oo dihe ditst wicalgnal Dikec xod

with the musical signal in the mxer 32. The final signal is reproduced
t hr ough up by the microphone la is fed to the mixer 28 as it is as the

main melody. Thus, the mixer 28 mixes the harmony signal
generated in harmonizing with the main melody sung by the
singer B with the first vocal signal corresponding to the main
melody sung by the singer A. As in the mode M1, the output of
the mixer 28 is added with the echo components generated by
‘the echo effector 31, and is then mixed with the musical signal
in the mixer 32. The final signal is reproduced through the
power amplifier 34 and the speaker SP. Thus, contrary to the
mode M1, the voice of the singer A is reproduced as it is as the
main melody, while the voice of the singer B is converted into
the chorus sound harmonizing with the main melody in the
mode M2. Even if the singers A and B sing the main melody
in unison without any consideration for harmony, it is possible
to perform a chorus in which the singer A sings the main part
and the singer B sings the harmony part.
(3) Mode M3 |
The operation in the third mode M3 will be explained here-
under. I the user selects the mode M3 through the key con-



t he ‘power anplifier 34 and the speaker SP. Thus, in the first node M, if
both of the singers A and B sing before the m crophones |a and 1b, the
voice of the singer Bis reproduced as it is as the main nelody, while the
voi ce of the singer Ais converted into the chorus sound harnonizing with
the main mel ody. Even if the singer A &% B sing the main nelody in unison
W t hout any consideration in harnony, it is possible to performa chorus as

i f the singer Lngstt | t ' | rgony
part. Further ,tp?ﬂéﬂpl cﬁﬁ%%ie}'rc g%ﬁ??ﬂ"??ﬂ%%&geﬁ?ﬂa e a%%}%?aég of
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a rich chorus, gsound,as,if er.e are | ead vocal ,singer jand a,pul tipl e of
backing chor u&b8; W@F%zﬁ%ﬁé%eﬁ% ohe: display dpverogs: VA [ be
expl ai ned hereunder. ]Jf the uger select he second npde M2 . by ans of the
key control | efer é’eﬁle Piﬁé’tﬁﬁﬁi @E&rmeﬁf@ PEE SENECHS Qﬂﬁh%ng@?ﬁ
spective contacts "b" with being _interlocked each gther. Thus, the

i ndi cat or 36bafsthesingersn AopndBasing sheamainr nsgdodar part tine uplisgback of

a karaoke song is |aunched, both of the singers A and B sing the main
nel ody part i beforehereéspective microphpheseka landntb) bTheofirskrando t he

first node ML, the second vocal signal picked up by the m crophone Ib is

pi t ch-shi ft edsb¥ond vocal signals picked up by the microphones 1la and 1b
are mixed with each other by the mixer 24, and are then pitch-
shifted by the harmonizer 25. The generated harmony signal
is fed to the mixer 27. The switch SW3 is closed so that the
original first and second vocal signals are mixed with the gen-
erated harmony signal and then go into the mixer 28. The
original first and second vocal signals are never inputted into
the mixer 28 through the switches SW1 and SW2 so that the
output of the mixer 27 is passed to the echo effector 31 as it
is and is added with the echo components there. Finally, the
mixer 32 mixes the vocal signals and the barmony signal with
the musical signal to acoustically reproduce the mixed ones of
the. first and second live singing sounds, the harmony chorus
éound and the orchestral accompaniment sound by the power
amplifier 34 and the speaker SP. Thus, in the third mode M3,
the harmony chorus sound is generated based on the mixture
of the voices of the singers A and B, so that it is possible to

present a chorus with two lead vocal singers.



12 °"the harnonizer 25. The generated harnony signal is fed to the m xer 27.
Al'so in this second node, the swtch SWB is nade open so that the origina
voice is never inputted to the mxer 27. Only the -generated harnony signal
goes into the mxer 27 and then into the m xer 28. The first vocal signal
pi cked up by the microphone la is fed ti# the nmixer 28 as it is as the main
nmel ody. Thus, the m xer 28 m xes the harnony signal generated in

nar oni i ng W t Myt be disloseHskAbudishéit, I SERG Wenkrihoh 250yl Fig! voca

signal corresponding to the main mel ody Sung by tfe singer A. As in the
generated by ThE BaRq HPEiSPLY 6L 1ES fonrrRRER Sonvertie B o RETRRREL
ol fier 34 SVE T HaS TpunbEr dofhe RiEAT conSek ¥y L MR YBRE Vot ce
of the si nger ANy bERAE PEAIPAIGeRLaL REIL COBIRE A ABh DA AGIRANML the
main nmelody in the node M2. Even if ,the,sipgers A and B sing the main
mel ody in uni 95denitonsuPPeRY Teeke viees intheoeheEusony, it is possible to
performa chorus in which the singer A sings the main part and the singer B
si ngs the har non¥heapreseid) inveidion can becapplied: tora network: karabkede M3
wi |l be explained here- under. If the user selects the node M3 through the
key con- system. In the network karaoke system, the musical signal is
| generated by a sound source device in response to the MIDI

(Musical Instrument Digital Interface) data distributed by a

host computer through the network. The parameters.to con-

trol the pitch shift of the pitch converters 61 to 64 can be dis-

tributed from the host computer as a part of the MIDI data.

In the embodiment described above, the sound reproduc-
tion system is structured as a mona,ura.l system with the single
speaker SP. Of course, the sound reproduction system can be
implémented as a stereo system with two or more speakers,
since most of the recent musical sources are stereophonic.

In the embodiment described above, the three operating
modes M1, M2 and M3 are selected by the mode selector 23 and
switches SW1 to SW4. However, these switches can be replaced
by fader volumes or potentiometers F1 to F5 as illustrated
in Figure 3. In Figure 3, two faders F1 and F2 are inserted
in parallel to each other instead of the switch SW1, faders

F3 and F4 are inserted in parallel to each other instead of



13 ‘troller, all the swwtches SWL to SW are switched to the re- spective
contacts "c" with being interlocked each other. Thus, the indicator 36c¢c is
turned on by the display driver 35. Af- ter the playback of a requested

kar aoke song is |launched, both of the singers A and B sing the main nel ody
part in unison before the respective ni ébophones la and Ib. The first and
second vocal si gnal s picked up by the mcrophones la and Ib are mxed wth

sach, oter by ShLsEKal 2 AU PEAIG) % RbbBlbcod A Sanan R et
the gen- erat Zf&dﬁarﬁsﬁﬁhi'é‘s'g r%h&%?f?&ﬁ?%ﬁ("ﬂ%ﬁﬁ% e R Ehe Bh8ef A o i na
the sui 1 ches. SWaRasion 3o pRd: DERGTYR ponconduciye Leutsed &b alcad 1o
e S o Ut s Tt
and Second || vihementierme amitions Sty oxder 66 sehertithadoote Mkhest  a
acconpani ment sound by the power

the sliders z of the faders F'1, F'2, F3, F4 and F'5 are respectively

positioned at y, X, X, y, and y. The mode M2 can be selected

by positioning the slideré z of the faders F'1, F2, F3, F4 and F'5

respectively at x, y, y, x, and y. Further, the mode MS3 can be

selected by positioning the sliders z of the faders F1, F2, F3,

F4 and F5 respectively at y, x, y, x, and x.

In the arrangement shown in Figure 3, it is possible to select

not only the extreme modes M1 to M3, but also intermediate

states of these modes. For example in the fader setting for the

mode M2, the slider z of the fader F2 may be displaced from

y to an intermediate position between x and y so that the first

vocal signal of the singer A collected by the microphone 1la is

mixed with the harmony signal generated based on fhe first

vocal signal. The mixing ratio of the original voice and the

synthesized chorus can be varied continuously by positioning

of the slider z. Further, the operation modes can be changed

continuously with cross-fading the first and second vocal sig-

nals. The position of the sliders z of the faders F1 to F5 can

be controlled indjvidua,lly or in interlocking manner by manual



anplifier 34

A and B, so t
si ngers.

and the speaker SP. Thus, in the third node M3, the harnony
chorus sound is generated based on the m xture of the voices of the singers
hat it is possible to present a chorus with two | ead vocal

14 In the disclosed

enbodi ment, the echo generator 252 in Hif- ure 2 is conprised of the four
ers 61 to 64. How ever, the nunber of the pitch converters is

Brichatior ) tHUENEe Oba St R o5l Bl s aeg,ﬁeaﬁlat%n be

pitch convert
not limted t
added in orde
I nvention can
kar aoke syste
response to t
distributed b
trol the pitc
fromthe host
descri bed abo
nonaur al syst

r~t0 support nore Vol Ces rus Iresen

ﬁ?ﬂf@? §$ré3$n?r1%%g r%céﬁﬁﬁ&aﬁs‘if’ , T bR AR
g'%ae DI F(gl\/US| cal Fof &%nil Di t]ﬁﬁ kﬂé%%cgﬁgg’gb the

vice in

to con-

h, shi.ft of the, onverters 61 to 64 can be dis- tributed
CE@M% t(@lﬂ]é@% @a@tmmpwpmﬁddata I n the enbodi nent

ve, the sound reEroduc- tion systemis structured as a
emFor surthmaty)gthe simvensivesikarabkeoapparathe mixes the

reproducti on system can be inplenmented as a stereo systemwith two or nore

speakers,

live singing sound with the harmony chorus sound and the or-
chestral accompaniment sound. The first input terminal 2a is
connectable to the microphone 1a to receive therefrom the first
vocal signal representativé of the first live singing sound. The
second input terminal 2b is connectable to the microphone 1b
to receive therefrom the second vocal signal representative of
the second live singing sound which is different than the first
live singing sound. The chorus generator 252 processes one
of the first vocal signal and the second vocal signal to gener-
ate the harmony signal representative of the harmony chorus
sound which originates from the one of the first live singing
sound and the second live singing sound. The mixer 28 mixes
the generated harmony signal with the other of the first vocal
signal and the second vocal signal, which is not processed by
the chorus generator, to provide a mix signal. The output de-
vice is comprised of the power amplifier 34 and the loudspeakef
SP for amplifying the mix signal to acoustically produce the
harmony chorus sound originating from the one of the first live

singing sound and the second live singing sound concurrently



since nost of the recent nusical sources are stereophonic. In the

enbodi nent descri bed above, the three operating nodes ML, M2 and MB are
sel ected by the npde selector 23 and switches SWL to SWi. However, these
swi tches can be replaced by fader volunmes or potentioneters F1 to F5 as
illustrated in Figure 3. In Figure 3, tWwb faders F1 and F2 are inserted in
parallel to each other instead of the switch SM, faders F3 and F4 are

Ilgse[ Lgds:/vlnt E?%’&Zﬂi%gghgﬁgw ﬁ%ﬁ:ﬁ'l aceﬁ%]%g sou ﬁ%\gheﬁ?co ddlelyebecorres
becomes nonco %w%ﬁp@%@a{%&@w dgfca%egtf%ﬁésﬁ °S'éﬁ18ﬁaﬁoyn%y (ake
el et the morthREBVERLIG Kageeks Bpbetmb iR furbarrinades the Fefeiors ar e
respectively Z%O%vtitlz %dlealt)ei},/ween t)ile ﬁrsta?xclio e Mhl WIK) ere the %i?:gt l%reocséﬁl ected

signal is selected to be processed by the chorus generator 252

while the second vocal signal is passed to the mixer 28, and
the second mode M2 where the second vocal signal is selected
to be processed by the chorus generator 252 while the first
vocal signal is passed to the mixer 28. Further, the selector
23 is switchable to the third mode M3 where both of the first
vocal signal and the second vocal signal are selected to be pro-
cessed by the chorus generator 252 so that the harmony chorus
sound originating from both of the first live singing sound and
the second live singing sound is mixed to both of the ﬁfst live
singing sound and the second live singing sound by the mixer
27. The chorus generator 252 includes the pitch converter 61
which processes the one of the first vocal signal and the second
vocal signal by shifting a pitch thereof so as to create the har-
mony chorus sound which is made consonant with the one of
the first live singing sound and the second live singing sound.
Further, the chorus generator 252 has a plurality of the pitch
converters 61-64 which respectively shift the one of the first
vocal signal and the second vocal signal by different pitches so
as to create a plurality of parts of the harmony chorus sound.



by positioning the sliders z of the faders F1, F2, F3, F4 and F5

respectively at x,

y, ¥, X, and y. Further, the node M3 can be selected by

positioning the sliders z of the faders F1, F2, F3, F4 and F5 respectively

at y, X, Yy, X,
possible to select not only the extre

i nt er nedi at e
the nopde M,

i nternedi ate p03|t|on bet ween x an so that t

and x. In the arrange@t shown in Figure 3, it is
nodes ML to M3, but also

states of these nodes. For exanple in the fader setting for

TRE idlvefifive katabke at™s f{?ﬁth}%‘f cﬁ gr et dtHé FaEr

signa

generat od bastdt cyothietieRd RANRE e dutelle feylid Spl AR R

voi ce and the
of the slider

ﬁ%%{lt he5| z d Choaj;?@f 01;% var i ed ontl q_'u gi%glyggﬁ i t

Wi th cross-fadin he fLrst and second vocal |g- nals e positio
fab t@}q e

sliders z of VR&

i nterl ocking

bly-adjpsting aeidngratie afthe barmeny chesns gosn
rg%lryer by

either of tlile first live singing sound and the second live
singing sound. Further, the faders F1-F5 are interposed be-
tween the output device and either of the first input terminal
2a and the second input terminal 2b for cross-fading the first

live singing sound and the second live singing sound with each

0 an

of the
I gnal
riginal
i oni ng
?huousl y
of the

other when the selector 23 is switched between the first mode -

M1 and the second mode M2.

As described in the foregoing, according to the invention, if

different singers sing respectively before first and second mi-
crophones, the voice picked up through the first microphone is
outputted as it is as the main melody, while the other voice
picked up through the second microphone is converted into
the harmony signal harmonizing with the main melody. Thus,
even if the singers sing the main melody in unison without
any consideration for harmony, it is possible to perform a cho-
rus in which the first singer sings the main part and the second
singer sings the harmony part. The singers can enjoy the pleas-
ant harmony, which could not be derived in the conventional
karaoke apparatus. Further, the roles of the main part and the

chorus part before the first and second microphones can be ex-



16 “operation. O herw se, each slider z can be adjusted automati- cally by
a certain electronic control device. By integrating such an electronic
control device into an IC, the versatility of the circuit can be
significantly inproved. For summary, the inventive karaoke apparatus
m xes the live singing sound with the hk?nony chorus sound and the or-
chestral acconpani nent sound. The first input termnal 2a is connectable to
the m crophon i r i j :
SHehd L WP el OB IR et AL qIER r B vention, 1 g

representative o first Ti1ve singling sou

2b is connect ghl et 1.C Y rekramt he segond
vocal signal ?’Jg%:égs(&ﬁ&zﬁl@g %ﬁ%ﬁ%g@é&%%eﬁﬁg%%ﬂﬁﬁé Bnﬂﬁ?tﬁﬁﬁs
different than_ t.he first Ii Si ngi sound, The chorus. generat or, 252
processes one ‘GHCE ﬁ’é‘i‘?‘ﬁ 4P %@egpg i%ﬁe%%ﬂ %I’QQE’&&F %@‘&fp‘é{;%?st 0
gener- ate the, harmgny signal, representative of t edl_:ar nony chorus sound
whi ch ori gi nattkdss g"&lﬂi\){@ %b%o\‘@c@fp f upgthnaugh §Plﬁ 154 maorephenetife
second live singing sound. The m xer 28 m xes the generated harnony signal
with the ot hercosivertiedfintetthebarmonysignalhanmemzang withatheimaah, whi ch
is not processed by the chorus generator, to provide a mx signal. The

out put de- vi aaeladyoiprilsedecondmopteyethamoicd ipdckéd wpdhirbaghotlepeaker

SP for anplifying the m x signal to acoustically produce the harnony chorus

sound ori gi nafimsg thieroplieneie ouftpultted iassit isj wehidé Bhengbiseyidkadduphe

second live singing sound concurrently
through the second microphone is converted into the harmony

signal harmonizing with the main melody. In the third mode,
the voices picked up through the first and second microphones
are converted into the harmony signal harmonizing with the

main melody.



17 with the other of the first live singing sound and the second |ive
singing sound along with the orchestral acconpani nent sound. The inventive
kar aoke apparatus further includes the selector 23 sw tchabl e between the
first node ML where the first vocal sighal is selected to be processed by
the chorus generator 252 while the secodl vocal signal s passed—to—the

m xer 28, and the second node MZ where the second votm,mm,nrmu!mlgﬂuect ed
to be processsgfppyTt gg ei} ator 252 while th nal is
passed to the m Xer er e selector 23 is switchabl & td the third
node MB where both of the f| rst vocal si gnal and the second vocal signal

are sel ected tojbey aogg% ts"f‘(a)r Pt gquf'é ﬁ?ﬂ%?é%lﬁfd &ﬁg{h %hsound

har mony chor us soun orrgrnath ng om bot I"rve s

and the second Irrﬁqsrn]gr %bgound |s dtob htof the first. liv

si ngi ng sound and qqq,gogp B ARFISF T AEoRAPAIMERE chor us
generator 252 includes, the pitcgh converter 61 whi ch processes the one of

the first vocal srsgﬁald HRAPALSIBEeond vocal signal by shifting a pitch
thereof so as to create the har- nony chorus sound which is made consonant

with the one of thefitsf suphk uRraingl Wissetthlledd benfiefopHohkvs $bndi ng

sound. Further, the chorus generator 252 has a plurality of the pitch
ceive therefrom a first vocal signal representative of a first

live singing sound;
a second input terminal connectable to another micro-
phone to receive therefrom a second vocal signal repre-

sentative of a second live singing sound which is different

than the first live singing sound;

a chorus generator for processing one of the first vocal
signal and the second vocal signal to generate a harmony
signal representative of the harmony chorus sound which
originates from the one of the first live singing sound and

the second live singing sound;

a mixer for mixing the generated harmony signal with the
other of the first vocal signal and the second vocal signal,
which is not processed by the chorus generator, to provide
a mix signal; and

an output device for amplifying the mix signal to acousti-

cally produce the harmony chorus sound originating from

the one of the first live singing sound and the second live



converters 61-64 which respectively shift the one of the first veeal—signal

; :
and the second vocal signal by different pitches so :
plurality of parts of the harnony chorus sound. lﬂil“mm‘mt“mm“‘
18 The inventive karaoke apparatus further conpris e raderss F1: F5.

i nt er posed between the output device andleither of the first input term nal

2a and the second input termnal 2b for variably adjusting a mxing ratio

of the harnony chq:ls: i ag fars ' N0} nd and
the second 11ve o HRHIE SR CoflchEently, bifh, sHeothn B FHEPHRR BRRCC, he.
tween the output deviece and ejtheqr,,of the thrst.input terng nal 2a.apd the
second i nput ter miH2F3S SPYR ?‘Basthfea%‘?(ﬁﬂli ;lagefqlpgfng ?93‘@ ﬁ‘&%“@@ﬁnd and
the second live si,qrigein soynd,wi th each, ot her when the selector 23 is

swi t ched between tifee preles SCOPIRRAIRE node M. As descri bed
in the foregoing, according to the invention, if different singers sing

respectively betfor | rst; and secqnd m - cr.ophones, .t he vpi I cked up
Chrough the fir2r i EpRRd S nRRatts Arcardlly 0, latin dneRirthe? £,

whi |l e the other voige, pi cked, up throug e .second m c¢yophone is_converted
into the harnony PHHHIE Raf QIF@NW%QQ@W%W %§ stabe Whege it t he

singers sing the main melody in unison w thout
the first vocal signal is selected to be processed by the

chorus generator while the second vocal signal is passed
to the mixer, and a second state where the second vocal
signal is selected to be processed by the chorus generator

while the first vocal signal is passed to the mixer.

3. A karaoke apparatus according to claim 2, wherein the
selector is further switchable to a third state where both
of the first vocal signal and the second vocal signal are
selected to be processed by the chorus generator so that
the harmony chorus sound originating from both of the
first live singing sound and the second live singing sound
is mixed to both of the first live singiﬁg sound and the

second live singing sound.

4. A karabke apparatus according to claim 1, wherein the
chorus generator comprises a pitch converter which pro-
cesses the one of the first vocai signal and the second vocal
signal by shifting a pitch thereof so as to create the har-

mony chorus sound which is made consonant with the one



har mony part. The singers can enjoy the pleas- ant har not
be derived in the conventional karaoke apparatus. Furt the
main part and the chorus part before t fi rst and second m crophones can
be ex- changed with each other.

el ot od. i the fire fags I BirdRe Sokf §e%9 i, BeeoRd v Hnbihe
m crophone is out é%néid as it is, while the voice pi cked up through the

first mcrophone i ffvert ed into the harmony signal harmonizing with the
mai n nmel ody. In the second node, the voice picked up through the first

é”eiéﬁé’“ﬁ”gr'oéﬁﬁéh. s ﬁonverté’c}* el ol 2859%#@% “ﬁté{%%ﬁ”gﬁ t?ﬁ the
u e first an
Second m cf ophonedtg bl e .5 filioio RS 4, b rbisens "

t he mai n nel ody.

any “consi deration for harmony, it is possible to perfm—wﬁ
which the first singer sings the main part and the secamm ’ﬁEﬁi s_the
AT URRp

which respectively shift the one of the first vocal signal
and the second vocal signal by different pitches so as to

create a plurality of parts of the harmony chorus sound.

6. A karaoke apparatus according to claim 1, further com-
prising a fader interposed between the output device and
either of the first inp1_1t terminal and the second input ter-
minal for variably adjusting a mixing ratio of the harmony
chorus sound and either of the first live singing sound and

the second live singing sound.

7. A karaoke apparatus according to claim 2, further com-
prising a fader interposed between the output device and
either of the first input terminal and the second input ter-
minal for cross-fading the first live singing sound and the
second live singing sound with each other when the se-
lector is switched between the first state and the second

state.



20 "WHAT IS CLAIMED I S: 1. A karaoke apparatus for mxing a |live singing

sound with a har nony chorus sound and an orchestral acconpani nent
sound, conpri sing: a first input term nal connectable to a m crophone
to re- ceive therefroma first vocal signal representative of a first
1ive singing sound; a second i nput 28erm nal connectabl e to another
m cr o- phone to receive therefroma second vocal signal repre-
sentative of a sEKARAQKE APPARADUSISWITCHING 'VOCAL PARTan the
first live singing sound; a chorus generator for processing one of the
first vocal si gnal ANDHARMONY'PERTINMBURT @AYt e a har mony
signal representative of the harnony chorus sound which originates from
the one of the first live singing sound and the second live singing
sound; . a mxer for mxing the generated harnony signal with the
ABSTRACT

A karaoke apparatus mixes a live singing sound with a
harmony chorus sound and an orchestral accompaniment sound. A
first input terminal is connectable to a microphone to receive
therefrom a first vocal signal representative of a first live singing
sound. A second input terminal is connectable to another
microphone to receive therefrom a second vocal signal
representative of a second live singing sound which is different than
the first live singing sound. A chorus generator is provided for
processing the first vocal signal to generate a harmony signal
representative of the harmony chorus sound which originates from
the first live singing sound. A mixer is provided for mixing the
generated harmony signal with the second vocal signal, which is not
processed by the chorus generator, to provide a mix sigﬁal. An
output device includes a loudspéaker for amplifying the mix signal
to acoustically produce the harmony chorus sound originating from
the first live singing sound concurrently with the second live

singing sound along with the orchestral accompaniment sound.

(Figure 1)



other of the first vocal signal and the second vocal signal, which is

not processed by the chorus generator, to provide a mx signal; and

an out put device for anplifying the m x signal to acousti- cally
produce the harnmony chorus sound origiqugng from the one of the first
| i ve singing sound and the second |ive 21

si ngi ng sound concurrently with the other of the first live si ngi ng sound
and the second Iivé%sin i ng- sound al ong with t he orchestral acconpani nent
sound. 2. A karao atus according to claim1, further com prising
a selector swtchable b en a first state where the first vocal signa
is selected to be oceydAdd by the chorus generator while the second
vocal signal is pasSed E¥o0 the m xer, and a second state where the second

vocal signal is | ectd to be processed by the chorus generator whi | e
the first vocal sigiéT’ passed to the mxer. 3. A karaoke apparatus
v CIIIthC

according to cl%g
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selector is further switchable to a third state where both of the first
vocal signal and the second vocal signal are sel ected to be processed by
the chorus generator so that t he harnony chorus sound originating from
both of the first live singing sound and the second |ive singing sound
is mixed to both of the first live singifi§ sound and the second live

singi ng sound. 4. A karaoke ap k;s ctéﬁn to claiml1, wherein the
chorus generator conprises a piﬂgﬁr nhjﬁﬁb whiLh pro- cesses the one of

the first vocal signal and the second vocal signal by shifting a pitch
thereof so as to create the har- nony chorus sound which is nmade
consonant with the one 22 of the first

|l i ve singing sound and the second live si ging égﬁ%d. 5. A karaoke
-appar atus according to Qi m 4, wherein t chof us generator has a

plurality of the pitch ctnverters whi ch Yespegtively shift the one of the

first vocal si \ S eCc ope—v-ecat—S+grat—py different gy SO0 as
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6. A karaoke
i nt er posed
and t he

prising a fader
i nput term nal
j,usting a mxing ratio of the

i rst |ive singing sound and

7. A karaoke apparatus according to claim 2,
prising a fader interposed between the output device and
and the second input ter- i
second |ive singing
is swtched between the first




