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SEPARATI ON BETWEEN M CROPHONE SI GNAL AND M CROPHONE SOUND EFFECT SI GNAL 5
BACKGROUND OF THE INVENTION 1. Field of the Invention io The present

i nvention “\m\l\\m“mm\“ﬂm“m kar aoke apparatus. More particularly, the present

i nvention kar aoke apparatus in which the sepaygatiqyy between a
m cr ophone si gnal---contai ning a voi ce of the singer and a sound effect i5
based on the m crophone signal is inpraved, that is, an apparatus in which
t he sound image | ocalization of each of the m crophone signal and the

m cr ophone si gnalKARMOKE APPARATIIS)ANMPROVINGDSBPARATION 2BETREEN | ption of the
Rel ated Art Fi gs. MECROBHGONE r 2IGNAl rAND MICRORHONE: |SOWRWOREFFECT gnal
processi ng systens for a nusic signaBISNdhRd (reproduced acconpani nent
sound) and a z5 m crophone input sound in a conventional karaoke appar at us.
Fig. 5 shows a configuration exan‘gl e of a twochannel reproduction system A
m cr ophone signal which i Hpi 10 is input to a so

m crophone signal input termnal 12, passed through a head anplifier 14,
and then | evel -adjusted by a m crophone volunme controller (attenuator) 16.
The | evel -adj usted m cr opheone sf rad Irsrditarghed into a m crophone sound
effect generation sjgnal_ path,18.35 and a direct sound signal_ path 20. The
nicrophg%e si gnal ﬁb%%c é%sent s e 6% orela(;ceS 5 ek #Eﬁion si gha

t0 the ne Sound effett genae
path 18 is | evappaditust.ed by domecr ophohécsdandyef f ethe volruresagontrol | er

22, and then sypplied,fo,8) M LLORRONE SOMNKET EEELr BFS TR whicH 04/ 2003 2
the separation between a microphone signal
containing a voice of the singer and a sound effect

15 based on the microphone signal is improved, that
is, an apparatus in which the sound image
localization of each of the microphone signal and
the microphone signal sound effect signal 1is

improved.
20
2. Description of the Related Art
Figs. 5 and 6 are diagrams respectively

showing signal processing systems for a music
signal sound (reproduced accompaniment sound) and a
25 microphone input sound in a conventional karaoke
apparatus.
Fig. 5 shows a configuration example of a two-
channel reproduction system. A microphone signal
which is output from a microphone 10 is input to a
30 microphone signal input terminal 12, passed through
a head amplifier 14, and then level-adjusted by a
microphone volume controller (attenuator) 16. The
level-adjusted microphone signal is branched into a
microphone sound effect generation signal path 18
35 and a direct sound signal path 20. The microphone
signal branched to the microphone sound effect
generation signal path 18 is level-adjusted by a
microphone sound effect volume controller 22, and

then supplied to a microphone sound effect

LT
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generating circuit 24, so that a m crophone sound effect signal (an echo, a
reverberation signal, or the like) is generated. A conbining circuit 26
additively conbines the m crophone signal (direct s sound signal fromthe
singer) and the m crophone sound effect signal. A nusic signal which is
input to a nusic signal input termnal 42 is branched izgmae/Fdeed d sound

ef fect generation signal path 48 and a direct io sound signal path 50. The
musi ¢ signal branched to the field soul effect generation signal path 48
is supplied to a digital signal processing (DSP) circuit 54 and a field

sound effect sjign such . feverberat| fLe ffe ignal, or
a i5 sound inébeE%%géIvgaf?%%g%%uég’e$¥%8#%§fg%akﬁcﬁggggﬁgré%g%¥§Cbnbining
circuits 56 acdditévtel yigonbi enteehdi ractevouper passingighabughrt he direct

sound signal patd $9xeand & hgehbehdogoundaeldagl; signakizeagenezated by via
the DSP 54. Al m crophone signals output fromthe conbining circuit 26 and
al | nusic sigrRdditoutgut FPBMEAR ¢o%bi R PRI 64956 lar liamfitti vel y
conbi neds t ogetdiindM shghBspediont orgach ieh@anel agd Ehieghti efsgle in (Rch

IN) and left channel i Lch IN).) by conbining circuits 28. The synthesi zed
signals are Ie%%qncgdﬁfgef(etd sdxgnt’%t'al vol ume controllers 30, and then

anplified by anplifAemus32 teibeadcowisicicalisy repuaduted 4romdioudspeakers
34. so Fig 6s aiﬁrgﬁ‘{' Q\%{gf'ﬁ&h% %an ebf&n&éé?”&ﬁ%a%“eéi &Product i on
system A m crophone signal I'ch™i's ‘out'put “Trom a m crophone ('not shown)

is input to a fRwWrdphbiectigeréranpor $egmihapatl2, 48upptli @ddiheotigh a head

ampl i fiep (notssmehowmai and-i hem, | ewel - adi ust ed,by1 ap ol gERR{OPg Vol ume
controller (not shown). The |evel-adjusted ,29/0%/2003 3 m crophone signal
i s branched i nt% af 1 tF ophivmd bteert eveRetapirer 2t ¥0al sPahAl 4Path 18 and a

direct sound sdghsligmt hex20.a Theidi 4 ophoingn sl gnatodyadiahed tmsi)he
m cr ophone sound effec$4gen ratpon Si qgl th 18.1s ge el - dgusted by a
m cr ophone sounid” €t ect® v Und %%%}$0T?€? (%gfegﬁoah??a n SPﬁﬁn §upp|ied to
a microphone soumgvefrbecetgenerfté¢hd sioucdi teliecto stilgatala noper gphone sound
effect sjgnal 4&511&0%%3'@ [Jﬁ%féﬂeiféj!&{‘ sbanal e fedi Etﬂgnéwe)ié S

generated. A nmusic sig is input to a nusic signal 1 nput term nal 42
i s branched i ri®nerdi’dd sound effect generation signal path 48 and a

d} ][ ect Isound si gnal cqad th £4 Efﬂﬁcgﬁéﬁbc 59 ggia@itgw@p@e%g%gihee ﬁ_fﬂeel52 sognd
effect I's generation signal path 48 is supplied.to a,| circuit an
f our - channel fcgjelfeoCtSOLﬁfg”bc} f FASSihal |9 a9 (SVSEHer A fi el d

sound effect ssgmedl patla Soundcindrage: | 6tal dzabuad sdfrdtefdispialsi gnal) are
generatgg. generated by via the DSP 54,

All microphone signals output from the
combining circuit 26 and all music signals output
from the combining circuits 56 are additively
combined together with zrespect to each channel

25 (right channel in (Rch IN) and left channel in (Lch
IN)) by combining circuits 28. The synthesized
signals are level-adjusted by total volume
controllers 30, and then amplified by amplifiers 32
to be acoustically reproduced from loudspeakers 34.

30 Fig. 6 shows a configuration example of a
four-channel reproduction system. A microphone
signal which 1is output from a microphone (not
shown) is input to a microphone signal input
terminal 12, supplied through a head amplifier (not

35 shown), and then level-adjusted by a microphone

volume controller (not shown). The level-adjusted



ao Conbining circuits 56 additively conbine the direct sound passing

t hrough the direct sound signal path 50, and the front two-channel signals
of the field sound effect signal. Conbining circuits 27 additively conbine
the as rear two-channel signals of the field sound effect signal and the
m crophone sound effect signal. Qutput signals of the crgeontso@se

| evel -adj usted as required by volune controllers (not shown), and then
anplified by anplifiers (not shown) to ke so acoustically reproduced from
rear two-channel Ioudspeakers (not shown). Cutputs of the conbining

circuits 56 are. ggdghgﬁe qpt %mobf%%%gg qpalg é sound si gnal .
Tl

The outputs are a i nd he nlcrophone daeffect
signal for eacﬁoamdthéfécbngenhaahebs bygn@hbpathgla|and|asd28ecthe

29/ 04/ 2003 4 sy, MSI‘Z;ﬁ(gn%ji gr@é%arfofurthﬁg adfg#%%&{%ngon@n% i with the

m cr ophone S|gna of rect sound signal pat ng circuits
29. The out putBraRched hedibeveiesaphanagserrdupfsegd QﬁéesaFévél adj ust ed

by vol une contéﬂéﬁgxsp@mat:ﬁhowa)lévgii S i b edlhml@ﬂ@&m$ﬁ@rs (not
shown) to be acous |ca duced fromfront tmo ch nnel 1 oudspeakers
(not shown). |#OtH BS@B@@lnﬁPQﬁﬁﬁ%{ﬁﬁenlqﬂﬁs SREWR/ rofyﬁfFlgs 5

and 6, the njctBQMOneu$mgn@b I stoot al ndepenceniny r epuoducest fdéaist ead , the
m crophone S|g efgtfgg EF¥8k¥tC%qb'Q§d @ﬁé@ %h%hQ% qgﬂgped§1#9d ef f ect
na tha

si gnal and the MUST CSi romthe Vi ewpoin ion of a
m cr ophone souﬁﬁfégte$i@n@15|ghathﬁabaesevarbenétkondslgﬁaétfects to be

produced, | n thengt atgphone, sg@nakaraich cantiaUiations, or erkal ushl e

However, such configurations or the |ike have min that separation
of the m crophbMRUsi dial 3 s MUsigenéighaio éépﬁéort?ﬁ%%n@bcaﬂ% betome vague.

The primry Cab'ﬁ@n@'fle(ghelrﬁ)tf@blgm has1 heesoandl ygedeand éh@t&tdloﬂt has been
di scovered that.there is erf rence between a]mcroghong8 hgn and a
u

in
m crophone souRtRE+eReTR; 6aa?n t&fFy 8 i 8r8pAonk? ef f ect
signal is prodﬂnedmhy;cfsignahnbtencﬂedaybnghanféehd sbendrbéfatton or the

like with resp ne n gpal uch a
sound effect s?g%a%£$€0€; gﬂ?ﬂ_ B gugg% 8% t%@S%iﬂ% t% ? a &?crophone
sound whi ch |schh0¢h%ut5%|gﬁﬁi ﬁﬂ%ﬁ ﬁéﬁ@éeﬁasfae%ﬁve$©¢ﬂ@whﬁﬁﬁ?¢% very

simlar to that;ghatbe Qutglaalankévgpbeﬂgt§eﬂn@1eihl§oﬁhhlebeedtscussed in
nore detail. The ﬁ?ﬁductlon of sound effect nal is reallzed by 35

appl yi ng var i otsIR? hdsObf 2 £ PERP Hg2PFocBss éz?Eg n ppENdaREERPE), "or a
del ay process ohgmdal) ngré generated.

20 Combining circuits 56 additively combine the
direct sound passing through the direct sound
signal path 50, and the front two-channel signals
of the field sound effect signal.

Combining circuits 27 additively combine the

25 rear two-channel signals of the field sound effect
signal and the microphone sound effect signal.
Output signals of the circuits are level-adjusted
as required by volume controllers (not shown), and
then amplified by amplifiers (not shown) to be

30 acoustically reproduced from rear two-channel
loudspeakers (not shown).

Outputs of the combining circuits 56 are wused
as the front two-channel signals of the sound
signal. The outputs are additively combined with

35 the microphone sound effect signal for each of the

front channels by combining circuits 28. The



29/ 04/ 2003 5 signal, or, as required, performng a gain control on the
i nput signal. Eventually, the resulting signal cannot be a signal which is
quite unlike the input signal. Therefore, a sound effect signal is s often
delayed in time with respect to a m crophone signal and different froma
m crophone sound in anplitude, but has a waveform whichyogosymdar to that
of the m crophone sound. Consequently, a sound effect signal is io
occasionally produced in which a m crophone sound effect signal has a phase
difference of 180 with respect to the original mcrophone sound signal. In
this case, the_m crophone sound, signal .and, the_m.crophone sound effect
Signal are di {ToPENEoTAoR s ST TE uHet £ ORr Baeh=BRREr Uy GEPICeR 1 ar in
wavef orm and hehce thewe addirtpbrnef $henalo sburidiesi ghakstcassasdt he
m cr ophone soug? Signal s oohe q%pc%l%ginzg's L5-00t preferable, fromthe
vi ewpoi nts of e ectri properfies.ang zo psychoacoustics. In the related
configurati onsOubREhs t RE rAher optdHel ¥ gRano apndNg helrGsilEssidghadrar e
subj ected to agditiveqpeabidabi,on,angd heBneubPubrs Al tRRUIEhEHE) possi bility
is low, there may arise a zs _case where, when the nusjc signal contains a
conponent whi cRl@ahRensaRRLl fied opKoABPL§harS (RetnPRPEBhORE SFgnal is
consi der abl y vacoeskidtal bpt hrepeogngsal groaessirghtcontwguciahmas of Figs.
5 and 6, only one kind of sound i.s 30 generated as the m crophone sound

oh BT

effect. Even %ﬁd%%%a%$ﬁ?o °

&' E0UNd ef f ect signal is reproduced by two
or four |oudspeaker®n thereignatesraneshéngprobféguirattihas shewsound i mage

l'ocal i zagi on Ointrﬁidg.crgpﬁﬂﬂf §9Uﬂﬂu§fHE%Eo§BBHé| §¥bﬂéi.aﬁﬁﬁy§o@05!ti0ned
at the center of the arrangement of the |oudspeakers.” This problemis
29/ 04/ 2003 6 nbtdeBeBEPNBLE FAPYAGUERE- spEakerad epr Bt 6ROPIANEhe case of

the four-speakeighgpr edUCdiIt i RAWEVESmb Enddl ORLER ith<Lansetopohdat t he

pl ace where the m crophone sound. effect, signal is,to be lqgcalized 5 (the

i cinity of thaoHTiprAECDf SLRESH BRY FBRISBEhReFSPRRS - unAEEl ShFy

di fferent fronvibepeihhethatropbopeodaundoraf béch siignabhbaeasbuald y

| ocal i 260 (theo 21 dpoi 9t (06, NG AAUS | PHARRRPKEL U b MMRY GF, THE
be produced in the microphone signal, such
configurations are valuable. However, such
configurations or the like have a problem in that
separation of the microphone signal is in general

20 so poor that vocals become vague.

The primary cause of the problem has been
analyzed and studied. It has been discovered that
there is interference between a microphone signal
and a microphone sound effect signal.

25 Usually, a microphone sound effect signal 1is
produced by, for example, delaying an echo,
reverberation, or the 1like with respect to a
microphone sound, i.e., an input signal. Such a
sound effect signal is basically produced on the

30 basis of a microphone sound which 1s an input
signal, and hence has a waveform which is very
similar to that of the original microphone sound.
This will be discussed in more detail. The
production of a sound effect signal is realized by

35 applying various kinds of filtering processes (BPF,

LPF, and HPF), or a delay process on an input



It is an object of the present invention to provide a karaoke apparatus

whi ch can sol ve the various problens of the conventional karaoke apparatus,
and in which cancellation of a is mcrophone signal by a m crophone sound
effect signal or a nusic signal is elimnated, the sound i nage |ocalization
of a m crophone signal is stabilized, and various m cropbpnge/soemnd ef fects
are produced. zo To achi eve the above object, according to the first aspect
of the present invention, there is provided a karaoke apparatus which
conprises a nicrophone si gnal i nput terninal into which a m crophone signal

IS input, a nlcro ne_sound 25 eff ra ircuit which.generates a
m crophone soufd? e??éc?rﬁlgnafeg ﬁg i gc % og %hganlchaﬁoné signal, a

nusi c signal ieputtiteer Anpak i$¢qnw%Hch Bvensizl &y gnahe( aceswpaingrent sound
signal) is i ”leﬁnﬁlCQQPhBt”Berrﬁi‘!;rtlalf‘h\bﬁbcﬁOlgoEﬂi%E‘SSFM‘?k@ eraphone

sound effect signal output fromthe m crophone soun ect generating
circuit with th@pﬁﬁsﬁég§ﬁénalTharﬁf@Féph6n§O§P§n§¢f§GFp§ﬂgPé nitgal

(center-signal cetéputiet 8 gun@h) tim8dwatAUskepstgnab qukpdlobebrknal from

whi ch an out put, ss f&g{ g the cog% ni ng CIFCUIt i's outgé and a

signal path t hFEgH ff€rbp sPgriitcEPRongy; §2P56031% suppl i ed

to the mecr ophannplstlgajlaj butplh]]‘ast er nvarad formdepeadents| ysiofi e ©o cr ophone

sound effect skgggj {kék%fhféﬁﬁéégugg A, the m crophone signal, s which
€ sl nger,

i ncl udes the voice o 'S ou put t hrough only the nlcrophone
si gnal output term Gahs¢depnelysi gmal eaupdt teffdatal ) signdlt helsusic

si gnal apd thepo&éP@HQD?ySBQBQu%EBGQE1SWHD3$ ar eniQUdpHoddr Su@haonly the
musi ¢ si gnal out io.termnal which is different fromthe m crophone

si gnal out put ?EgﬁFﬁaﬁlgﬁﬁéréFﬁ%ea EﬁaﬁﬁtE&@fﬁﬁﬁéﬁecdﬂ?e%%%nd§l¥% t he

m crophone si gpakpast whi adthd Soaig i Puiiskgpabnér eguhde dtigizaphone si gnal
out put terninahﬁi Elnot electrlcall af fect ed g§8§i%qal i,S |Q%erference

caused by the §|§ﬁﬁ aﬂan?h% ﬁf%?%%%%ng ctIE g%%?
Consequent |y, sipacphond isourst efpactedsigmall t erd wdgéfb@eatlzamlon i s not

made indefinit e]rof‘gf%g' S CEI’Pu%zaSB%(Et Ot r {qﬁg t

i nvention, pre the music signal output ter naF |rst and
second out put WéVﬁfﬁéms eReobgR ARhi a@d¢b%SQnsP§néh§tU%ﬁ apendo be

reproduced frOBl@ﬁQDé thgBbsanthd efiicsglesnar soabdpetignaespadt ively. The
kar aoke appar at us conprjses first a oudspeaker

further d second
r epr oduct i on s9§?%ﬁ€eﬂhlch §¥Hj?esb%ctp95Iypéﬁgﬁgéggﬁ td%?ﬁ% PS¢ and
second out put tveewpoahss andcf t hi reléoudspeakeprioppradest i on syst em whi ch
is connegted t L e signal output so termnal, and a | oudspeaker
of the tﬁlrd Ig g@ﬁo %rgggggoductlon systemis placed substantlally at a
m dpoi nt position béﬂmeéﬁmiouﬁ%b@%ﬁ@rsC@ﬂfﬂﬁérﬁtF§ﬂSandk%éébndtm%udspeaker

reproduction systesBhoss A@q@@@qng 49a t hicheCOnhh GU at isQRynatihe gusi ¢ signal
I's output frongggggcgédtgg adgltlve combination and then output.
Although the possibility is low, there may arise a
25 case where, when the music signal contains a
component which cancels the microphone signal, the
microphone signal 1s considerably varied.
In both the signal processing configurations
of Figs. 5 and 6, only one kind of sound 1is
30 generated as the microphone sound effect. Even
when the microphone sound effect signal 1is
reproduced by two or four loudspeakers, there
arises another problem in that the sound image
localization of the microphone sound effect signal
35 is always ©positioned at the <center of the

arrangement of the loudspeakers. This problem is



29/ 04/ 2003 8 | oudspeakers which are placed at right front and left front
positions, respectively, and the m crophone signal is output fromthe
center | oudspeaker which is placed at a m dpoint position between the front
| oudspeakers. In this case, the mcrophone signal and the m crophone sound
effect signal can be separated from each other electricadtosgub3in an
acousti c space, and the above-nentioned inprovenent of the separation can
io be further enhanced. In a karaoke apparatus, when the sound inage

| ocal i zation of a m crophone signal is outside the arrangenent range of
front |oudspeakers, a_sense. of itcontg'ggit B lglugli torily caused. In
contrast, in i%o% he” pres nt aplbara?u , Unhd ?Er)ra%e 'S %ﬁlways | ocal i zed
at a m dpoi nt Positdasn betvieenfole-spontet orispedket son andohener, t he
istener is enfipebyibhee dromacgense olal neaRoryidd. Gnusi Gplonal is an
acconpani nent nusic signal . en the sound ao | nage of a m crophone si gnal
whi ch is a vodalcEeRfingle ofoum@ sfAGEE iSdInedalixeloatea FRIGiaRd position
of the agcompapifent yiush ey easy | itHeenimidsidat ugal | yrhattadmeg: O
course, the state in which the acconpani nent ic and _the m._crophone 25
signal are hearP4SRGAKA T er bRt PINEEEL31e Y ﬁ%‘f?ntrhﬁoi’“s Wftfent from

t he position ofhd henisinugdionien aobiebevesfoeotscsbenadr s cancerdllyAs

descri bed abov. the mc hone, si.qnal t i ¢rophan d effect
signal are repffe(%)cofhllt;lezaerHso(rtg’t);e g“llfdipeorlg‘r?t Cﬁfﬁgege%g’g%]t EPS@E@S%%E%?ZI Ther ef or e,
cancel l ati on of the reproduced m crophone signal by the reproduced

m crophgne sound effect signahvdsy famndaenhatdnrigigpossi bl e fromthe

vi ewpoi nt of the spatial acoustTcs. Consequentty, the voice which 35 1S
produced by the sinfer 1fowdr CRHCH efoHheP TSRt pdf VERSAPEhE Tent er

| oudspeaker, witdpide aBy ka9 2093 r3tuBf | wensie fdzem tbeval aiephone sound
effect signal and the |ike, e sound ima e Voi ce can be

Al so, t e of t
| ocalized in tYFiite RhEPLEMRe &dnt efl'f ou&?ﬁ‘é(g%rlopé di STRILEREE The
m crophone soungbdrafisct singnal innclwidesh anceakellaevenberafi orm and t he

i ke. Even whep. 1.Cr o sound effe¢ ' [ p
I oudspegger S g&héeltr@%}?nnert %g%gl%r%t eggl o%dsgg%ﬁé‘é??% i%o%g&ssi%ﬁgeer%oé;] produce
an audi tory ef$imal nonhichusie midsphohre séimdnpeedsf éde sigme is

sufficiently spaddal | vossdespresd. bp cant iastopnbas t ke gnaar ophpne sound
effect signal is kzcg)j::lt,put onI\é fromihe center | oudspeaker, aqhi h echo
effect is not TFIRN A% n88Y | VAT HRUS i &WFSORRCEE t RRUBPerSti S Sri nei pl e,

an echo is a isre reholiwEd.sound, which is a sound that has been spatially
ol St gg [ om anyuher ol e {ALMLSH When BuaSligfiefspugd 1o heard
unnat ur al . first aspect of the present invention, there is
provided a karaoke apparatus which comprises a
microphone signal input terminal into which a
microphone signal is input, a microphone sound
25 effect generating circuit which generates a
microphone sound effect signal such as an echo of
the microphone signal, a music signal input
fterminal into which a music signal (accompaniment
sound signal) is input, a combining circuit which
30 combines the microphone sound effect signal output
from the microphone sound effect generating circuit
with the music signal, a microphone signal output
terminal (center-signal output terminal), and a
music signal output terminal from which an output
35 signal from the combining circuit is output, and a

signal path through which the microphone signal is



20 According to the third aspect of the present invention, preferably, the
kar aoke apparatus is configured so that the m crophone sound effect
generating circuit can independently generate sound effect signals of
plural channels. 2s In this configuration, it is possible to set the sound
i mage | ocalization of the m crophone sound effect signalgsmand®y be
concentrated in an arbitrary place, rather than the geonetric center of the
| oudspeakers. Consequently, karaoke can be so enjoyed with the sound inage
of the m crophone sound effect signal which is fit to the nusic piece, to
be localized at_an arbitrary positiaon. According to the fourth, aspect of
Che present | AVARLIGH (51 ares G015 RN Sl Tr = L RS EGRBHISr 35 front

ri ght and | ef tindepraralentdwd refr rthght mhdrépfienehasnshd. e 4/ 2003 10
According to tg%?ggf;h aspect of the present invention, preferably, the

m crophone sound effect generating circuit outputs the m crophone sound
effect signal in onE cHamneTOn Gl Reedr Hehg FRE tIHECEPREPRASHESEAF t he

present inventyioich piedBE@dS ytheheoticer aphorige sgiingeef f agt @edaati ng
circuit out pUttﬁbrt he m crophaone sound effect, S|§ al in four changel S.
S

According to tHYFYEERH SOBFTYNECT eSEMAT P HRRht FORPI PR Ef er abl y,
respective vol (mestaf-dimgmdlouroutmannelte ofindie ,m amphare sauwsd ef f ect
signals can be set_-in e nt .y fr ac t he Accor di to the eighth
aspect of the:%% §%%t9$%vgﬁ§i§hF%§é§E§%ﬂ)%ﬁh$héfﬁ$§§oﬁﬁgﬁ%lsfﬁﬁhl out put
i5 ternmnal | sowment ekhsdgmal outyut the mi masicFosighadi t youttthe di f f erence

bet ween § he electyifal ghgeal addidion.and theogpatial ﬂ&‘@éh&fédi tion will
be described below._In the electrical signal addition, when a certain 20
si nusoi dal wavd IR hdiEePito iR br m RS EREPEei det PeEPU R YR1Ehe

si nusoi dal waveexagindatot hRephasedphosil fdefthdlheagdir amiby 180 degr ees,
t he out put becones zero or is, a %%ﬁn%# whi ch can never b? heﬁrd as a sound.
5 TheER e s°9

In spatial sidﬂé]o%ﬁRHQi%ﬁﬁn @+%ﬁ%%?%%? e ?Bﬁt froma
certain | oudspeskeimalnd ishend 80 elegriaei-csiilft ed fllmeetdr nby s wigrait from

anot her || oudspgaker ve et.qar f nt y cogni zed as
t wo souﬁ%s. |FL]S f%ﬁggﬁﬁat?aaéggn |ngE§ﬁn?%€£§% E%ggggbngﬁgft?ﬁ%

| oudspeakers driqirhanst erfidiidoigfifedthersl®@dlst s a PUIFRIWGETI )sound waves

respectively osdptadim twa | ongdepeakys ancel aaach ehder sg@s not to be
heard as sounds. q%rever, t.his occurs agnly at .one restricted point, ss and

never at ot her:Ptnta@tHerss &k, Madle dnEeErrdLf -signal addition is

According to the second aspect of the present

20 invention, preferably, the music signal output

terminal has first and second output terminals

through which at least signals that are to be

reproduced from front right and left sides are

output, respectively. The karaoke apparatus

25 further comprises first and second loudspeaker

reproduction systems which are respectively

connected to the first and second output terminals,

and a third loudspeaker reproduction system which

is connected to the microphone signal output

30 terminal, and a loudspeaker of the third

loudspeaker reproduction system is placed

substantially at a midpoint ©position between

loudspeakers of the first and second loudspeaker
reproduction systems.

35 According to this configuration, the music

signal is output from both of the front



29/ 04/ 2003 11 largely different fromthe spatial signal addition.
di fference causes effects of the additions to largely differentiate from

each ot her. |

n other words, in the present invention, it 5is cri

Thi s

tical to

provide the electric circuit configuration of a karaoke apparatus with a
sure separation configuration so that a m crophone signa/@ndop3In crophone

sound ef fect

signal do not electrically interfere with each other

DESCRI PTI ON OF THE DRAWNGS Fig. 1 is & diagram showi ng a signa
system according to a first enbodinment is of the present invention; Fig. 2

is a diagram
enbodi nent of

how | d
S T el L T e

i o BRI EF
processi ng

cond
a signal

Z0 processing by@ﬁenfaonprdlp@ﬁitn@n$h|rd@@@b@duweﬂw,of ame@ pridgsent
Goi kd F;ﬁloehes' gé‘ﬁ%néft?g‘ d'c?dlf Shﬂ%rﬁg the casguhere

i nvention; Fi
f our - channel

m cropnone soun

fect S|gn re enerated; z5 Fig. 5 shows

a convent i onal LRt RAG  Ap et etiust § P ldreh 1Nk PP SHEERR ON i s
conduct ed; andydtivkerf SOWSE@h € ONVedd p @@]aérgar aﬂk%l@@@%%é‘ﬁ t#e Whi ch

f our - channel

PREFERRED ENMBGH
realized by a digred- charmel

"R fP14t%enBd PHCTAPRANE hEOHPEs

35 left, and center, rcea‘?L Od”%dons Wil e de38l PeacE! 9 ada ! SR

dlagran1of the Si gna cessing

10

15

20

25

30

35

above- mentloned 1mprovement of the separation can
be further enhanced.

In a karaoke apparatus, when the sound image
localization of a microphone signal is outside the
arrangement range of front loudspeakers, a sense of
incongruity is auditorily caused. In contrast, in
the present apparatus, the sound image 1is always
localized at a midpoint position between the front
loudspeakers, and hence the listener 1is entirely
free from a sense of incongruity. A music signal
is an accompaniment music signal. When the sound
image of a microphone signal which 1s a vocal
signal of the singer is localized at a midpoint
position of the accompaniment music, easy listening
is naturally attained. Of course, the state in
which the accompaniment music and the microphone
signal are heard from different places is abnormal.
This is evident from the position of the singer in
a television screen or a concert,

As described above, the microphone signal and
the microphone sound effect signal are reproduced
by different independent loudspeakers. Therefore,
cancellation of the reproduced microphone signal by
the reproduced microphone sound effect signal is
fundamentally impossible from the viewpoint of the
spatial acoustics. Consequently, the voice which
is produced by the singer toward the microphone is

output from the center loudspeaker, without any

reprodyction js condu te so, DETAI LED DESCRI PT] ON OF THE
RS i) SHETvent | on i s
repr oedd iyt 8y st eéimaponsiesidmg aftHerront ri ght,

syst em



29/ 04/ 2003 12 systemof the first enbodi ment. The figure shows the
configuration which can conduct DSP processing on a music signal. However,
DSP processing is not essential in the present invention. s A m crophone
signal which is output froma mcrophone 10 is input to a m crophone signal
input termnal 12, passed through a head anplifier 14, b4
| evel -adj usted by a m crophone volune controller 16. The | evel -adj usted
m crophone io signal is branched into & m crophone sound effect generation
signal path 18 and a direct sound signal path 20. The m crophone signal
branched to the mcro hqpe soggd ef.fect _.generatio nal path 18 is

ro

Si
| evel - adj ust ed by "8 W% )ﬁ) ne Sodhd 'S e i 2V uf?‘rs cont rioi9ér 22, and
t hen suppli ed amal ache ckbbdone Adsond téfef espumgdnenage ngfcitheuivtoizg, so that a

m crophone soung, ehkectoSlonalyl s gepreatsthcd MSie signaloicGh is i nput
to a nusic signal Input termnal 42 T's branched into a freld zo sound
ef fect gener atio¥isgiegkglr pash 48spaged- di r eBlte sgurrapiyng Femds0. The

nusi c signal hkysnched tghdihe ddrldb sad@&id ectegensdalt oo signal path 48
is supplied to a DSP citcuit 54 and a field sound effect signal (such as a
rever ber ati on %l #15®und i ¥RER ShgndrlCErPRORDUARUPHagE feStal i zat i on
sound effect SHignall) is ganpuat gdomCorbidBpeg Kd<Cubtise 56 tAddi tiheel y comnbi ne
t he direct soquﬁgggsigg éhrgygp tq% di rect sgggd é%gnal Qaéh 50 and the
field sound effec signa? ) genbratedl%prﬁg P 54 HThB3 H]%réghone sound
ef fect signal addtaldy mesifeadi grial s whutqbut Hheomntile apdetsieni mpueicr cuits 56
are addijivel v Gonhi ned;t.poelhen, By GO 1Y eI L1 S, ZRelorogach of (he

| eft and right ss channels. The synt I zed signals are | evel adj usted by
total volume déht rANERSB0, YRR t &P DTiGmeproes BPuwd o effect

signal is output only from the center loudspeaker,
a high echo effect is not often attained. In the
viewpoint of the operation principle, an echo is a

15 "rebound" sound, which is a sound that has been
spatially reflected from anywhere and then
returned. When a reflected sound is heard only
from one place, conversely, the sound effect is
sensed to be unnatural.

20 According to the third aspect of the present
invention, preferably, the karaoke apparatus is
configured so that the microphone sound effect
generating circuit can independently generate sound
effect signals of plural channels.

25 In this configuration, it 1is possible to set
the sound 1image 1localization of the microphone
sound effect signal so as to be concentrated in an
arbitrary place, rather than the geometric center
of the loudspeakers. Consequently, karaoke can be

30 enjoyed with the sound image of the microphone
sound effect signal which 1s fit to the music
piece, to be localized at an arbitrary position.

According to the fourth aspect of the present
invention, preferably, the plural channels comprise

35 front right and left channels and rear right and

left channels.



15 zo 25 30 anplified by anplifiers 32 to be reproduced fromleft and right
| oudspeakers 34. The m crophone signal (direct sound signal) branched to
the direct sound signal path 20 is |evel -adjusted by anot her vol une
controller 30, and then branched into signal paths 38 |eading to a
headphone, and a signal path 36 |eading to the center boudapgaksgr. The

m cr ophone signals branched to the signal path 36 | eading to the center

| oudspeaker is anplified by another anpjifier 32 to be reproduced fromthe
center | oudspeaker 34. The m crophone signals branched to the signal paths
38 leading to the headphone are additi y _conbi ne ith all the music

S gnal’s and the i EroaRARETsaind ot 1 B4 By GRBECy SonBih RECEFPEui te 9,
and then supplingéntadoheatpledee abuiyp utt hiee miioraipdonge sondidn g fifeathi s
configuration 1 oyale]o) i g ¥9ggsb t | t iLnfluence
fromthe nicrggﬁg%ggggéndgg?§%§% gﬁg:al, tﬁggﬁugﬁ%rgkgﬁgﬁs,ggﬁgafieId sound
ef fect signal §ff8RE ERENpLKEN PBeaChaRREd; it is possible to output a sound
in which the separatkordifgl My omesl angchhaspewnd diegee | pgakkgation is
stabilized as.conﬁ%ned mﬁtﬁ t he _conventional exanples. second enbodi nment
" whi ch i nverTVaR 6ty eRFTEEA Ay VA Fel5r BHGEARSTT Sy SEMAGWEHE & descr | bed.
system di agr ageaktrbhéngi goatcptocesstputos t thes eadnd ophibadi Nneatindt he present
five-channel FEi.g, i g.ac i econd enbodi nent is different
fromthe firsffgﬁﬁgdﬁigﬁ?iiﬁgtﬁgggtﬁgaégg%%‘effect signal 35 fromthe nusic
signal is output téctordickameeltsichypevemtd efsppsk prioddssiomesedgeci fically,
the DSP.54 284042003 Ldrondiuln, souddoelbhect shanatssf ofr feye channels

intotal, i.e., front right an eft channels (two channels) and rear right
and | eft chanf@PE (CRGTERAMNel). e fRORECRRBARI eFPeLt sPHREFE are s

addi tively coghignedswebh bbessusigsdepgnadst (@i feah satmndbidignal s) by the
conbining circuits_56. The rear sound effect signal re _additively
conbined with the ﬁFEF&Sﬁ&He%Qoﬁﬁé &t éP 5?&@5%,cﬁiﬁ%ﬁiggggﬁn§utput of the
ni crophone soundestfient, gerdeatiny,tdhei mdvintophbnebys igowali miutgudi rcuits 27,
and t he,synt hegized,§i anhscéﬁ‘éews{‘%ﬁﬁipb'ﬁthPet rﬁfr?é’lh.one sound effect
signal which i's output fromthe m crophone sound effect generating circuit
24 is also additiv@Py comAmidd’ wi t Rhehe dnfdieresicgnalleetween  the

electrical signal addition and the spatial signal

addition will be described below. In the
electrical signal addition, when a certain
20 sinusoidal wave 1s added to a waveform which is

identical with the sinusoidal wave except that the
phase 1s shifted therefrom by 180 degrees, the
output becomes zero or is a signal which can never
be heard as a sound. In spatial signal addition,
25 when the sinusoidal wave 1s output from a certain
loudspeaker and the 180 degree-shifted waveform is
output from another loudspeaker, however, the
waveforms are fundamentally recognized as two
sounds. It 1s true that, depending on the
30 locations of the loudspeakers or the 1listening
point, there exists a point where sound waves
respectively output from two loudspeakers cancel
each other so as not to be heard as sounds.
However, this occurs only at one restricted point,
35 and never at other points.
Therefore, the electrical signal addition 1is



is by conmbining circuits 28. According to this configuration, since the
four-channel sound effect signals for the nusic signals are used, a sound
is also reproduced fromthe rear side. Hence the |listener can enjoy 20
reproduction in various sound fields provided with rich presence. The

m crophone sound effect signal is additively conbi ned wdAp4t/freofr ont nusic
signals and the rear nusic signal sound effect signals. In contrast, the

m cr ophone sound signal is z5 independently supplied to the center

| oudspeaker, and hence is not affected by the m crophone sound effect
signal, the sic signal.sound effect, signals r the sic.signals. In
Fig. 2, the g‘lﬂcéi'rogpﬁiﬁe&ft eer?{gtadg%%ﬁ}ﬁ ger?aE%aerso %nn%fuoé%lo 1701l ers, the
anplifiers, arthiheltisspeaskaausee albiestow tthde haddi ehdosli nent of the
present invent,i ' [ i.Cl, 0 o] ffect signal is output in
four channels %§¥?i@%§§é§%¥%%%§?%éiégg ?gcg HE§8?04/2003_15 system di agr am
of the signal proceSsidgheysverfiaecsndi W t Brefenthipderhbod meht. The
third ﬁrmodi Weir% iér?’%ié%‘l em:ofqu;!‘ﬂdﬂ%}[egef@tﬁlélt e_@‘ca@dit@@e:1 idlrfdih%'fttthe f

m crophone sound 5 effect sigpal is output not in one channe ut in four
Channel s The G EHATHAN rif £r GphiAHe SERindPBREBESo Vel o8 \WHEEh ar e

out put from t eparatdpiioneccofingi eftfient gemer ahahg el r euidrophonar e
additively conpi ne i.th the (,C..Si o) i i s and/ or
the nusic si g%@l%y\%rhée] o él’%]ncﬁgnhgorgél ?%%’ll”%@ %@Feaéng %%ﬁaﬁes(#e%?%/el y. In the
second enbodi reemctdaserlillyed ndlsafereomiiyhorecki ndhef . ni cr ophone sound ef f ect
signal is generated, and the m crophone sound effect signal is output from
the front | oudspeaker is strictgﬁﬁidentical with that output fromthe rear

| oudspeakers. Theref or BRIERePESGRIBEEON GF BB PRMIEINEE the ni cr ophone
sound effect signal is localized at the center of the plane which is ao
defined by the four_J| oudspeakers in total, i.e., the front two _|l.oudspeakers
and the rear two | dudspeakers-° | n® cotPESE™ actBPlity td t fe9BBdvedescri bed
configuration,prtdeessduryd $ysigen ohcthedingr dphonme fdoshd efdcelmesitgnal s can

be anegstomaL§k the present invention;

Fig. 2 1is a diagram showing a signal

processing system according to a second embodiment
of the present invention;

Fig. 3 1is a diagram showing a signal

20 processing system according to a third embodiment
of the present invention;

Fig. 4 is a signal system diagram showing the
case where four-channel microphone sound effect
signals are generated;

25 Fig. 5 shows a conventional karaoke apparatus
in which two-channel reproduction is conducted; and

Fig. 6 shows a conventional karaoke apparatus

in which four-channel reproduction is conducted.

30 DETAILED DESCRIPTION QOF THE PREFERRED EMBODIMENTS

A first embodiment in which the present
invention is realized by a three-channel
reproduction system consisting of front right,

35 left, and center reproductions will be described.

Fig. 1 is a system diagram of the signal processing



zs the front side, so that the m crophone sound effect signals are
auditorily easily heard. Fig. 4 shows a specific exanple of the
configuration that outputs four-channel m crophone sound effect signals. so
In this exanple, a m crophone sound effect signal such as an echo is
generated fromthe input mcrophone sound. The gener at et /py4mephone sound
effect signal is supplied to a delay unit. Coefficients are applied to
signals which are s5 output from plural2del ay taps, respectively, to
generate sound effect signals for four channel s. 29/04/2003 16 According

to this confi gsur t| on, Fgemfcl m%s 1%%%&6”6% S|fg;1L5}aIr A oduced for
four channel s e vo Ufes ‘¢an be se ependently Pronfeach ot her, so

t hat the sound:bée |mg’e1fy@n@flqratwbnclpocam obndhet nP3P ophonessbugd ef f ect
signal s can be,arpitrard |y, (frf‘%] tllySP';Bréc,se (kbise 19 produce
are r|

m crophone sound effects I'n presence an it together for
vari ous sound €5s8ndsialSiime &heheriegemitc AgFRBHRECHI rect signal sound is

supplied;to the cent eﬁulceagﬁeeekeglgrfame ghgpal ﬁu%@tbﬁtnofr&ﬁf%ﬁ ed by the
m crophone sound effect S|0gnal s, the music mg&ﬁéosound effect signals, or

the nusic si gAEORIPTS ¢ Slstlffep‘fﬁ crOphdheS oot $%2 bR F er, the
vol ume cont r oldeamsinalhel 2pplpafsiseids, tlansugte al dmpeampmmee ndt, shown.

Wth respect tqugl%h%f tﬁgvgqbggagggga dgicr beﬂu%p%)dne u&ée appar at us

in which a m crophone Si can SWtc g asig
changeover svathftltcoll@rpatlﬁf or addieng Jtel‘ff@lma@ml;&h@nie srllglmllpm@ef ront

channel 3, or tg g patfs! gadhBgelo l%t%erbt exf\ﬂ:PHgﬁ&ﬁ@k%unﬁs AW thin the
scope of the present jnvention. /2003
generation signal path 18 and a direct sound signal

path 20. The microphone signal branched to the
microphone sound effect generation signal path 18
is level-adjusted by a microphone sound effect
15 volume controller 22, and then supplied to a
microphone sound effect generating circuit 24, so
that a microphone sound effect signal is generated.

A music signal which is input to a music
signal input terminal 42 1is branched into a field

20 sound effect generation signal path 48 and a direct
sound signal path 50. The music signal branched to
the field sound effect generation signal path 48 is
supplied to a DSP circuit 54 and a field sound
effect signal (such as a reverberation field sound

25 effect signal, or a sound image localization sound
effect signal) is generated.

Combining circuits 56 additively combine the
direct sound passing through the direct sound
signal path 50 and the field sound effect signal

30 generated by the DSP 54,

The microphone sound effect signal and all
music signals output from the combining circuits 56
are additively combined together Dby combining
circuits 28 for each of the left and right

35 channels. The synthesized signals are level-

adjusted by total volume controllers 30, and then



s 6 7B9to 111z 13 19 15 16 17 la 19 20 21 22 23 29 25 26 27 28 1 2 3 9
56 Wat Is Cained Is: 1. A karaoke apparatus, conprising: a m crophone
signal input termnal into which a mcrophone signal is input; a m crophone
sound effect generating circuit which generates a m crophone sound effect
signal fromthe m crophone signal; a music signal inputd/urybpalk i nto which
a nusic signal is input; a conblnlng circuit which conbines the m crophone
sound effect signal output fromthe m ¢ggophone sound effect generating
circuit with the nusic signal i nput through the nusic signal input

t I t t h af t t I
from the conbi g OLrRuPY FEBOAERGES 4 EPofonE SrgnaTSutpal ¢ or i nal
portion that dmuﬁnnandar&@mmndoudspeakemgnah based on the m crophone signal,
wherein the second HE §5§Fg£ere Iﬂﬁ_elgg&g Ealég#¢§dggggg§nt fromthe

m cr ophone sound ef ect nu5|c srgnal out put t ed
from the m créptemsdes ghal *ihﬂ patirgert | @mun@nc}?lgnal path 20 lS

5 level-adjusted by another volume controller 30, and
then branched into signal paths 38 leading to a
headphone, and a signal path 36 leading to the
center loudspeaker. The microphone signals
branched to the signal path 36 leading to the

10 center loudspeaker is amplified by another
amplifier 32 to be reproduced from the center
loudspeaker 34. The microphone signals branched to
the signal paths 38 leading to the headphone are
additively combined with all the music signals and

15 the microphone sound effect signal by combining
circuits 39, and then supplied to headphone output
terminals.

According to this configuration, the
microphone signal can be output without any

20 influence from the microphone sound effect signal,
the music signals, the field sound effect signals,
and the like. As a result, it 1s possible to
output a sound in which the separation is improved
and the sound image localization is stabilized as

25 compared with the conventional examples.

A second embodiment in which the present
invention is realized by a five-channel
30 reproduction system will be described. Fig. 2 is a
system diagram of the signal processing according
to the second embodiment.
The second embodiment is different from the
first embodiment in that the sound effect signal
35 from the music signal is output to four channels by

means of DSP processing. Specifically, the DSP 54



a signal path through which the m crophone signal is supplied to the
m cr ophone signal output termnal, the m crophone signal being electrically
i ndependent of the m crophone sound effect signal in the signal path. 2. A
kar aoke apparatus according to claim1l, wherein the nusic signal output
portion has first and second output term nals through whi@f afohkeast
signals that are to be reproduced fromright and | eft sides are output,
respectively, 29/ 04/ 2003 18 the first4and second output termnals are s
respectively connected to first and second 9 | oudspeaker reproduction
systens which are i0 inde each .ot m crophone signa
output port o PP (HHRET St a RAnAaS) it phiker SPERFBR L on | 5
syst em whi ch itotdilf,f eLeat, f riomrttherfiphst amtl dedondchannelslsgeatoer
reproduction gy an S u ker of t d ker is

p VLR ) gna Fadoudsnea ad ke éﬂgrgnéfy TRER!

reproduction system ace I al at ‘a i~ mdpoint ‘position
bet ween | ouds peakeyed sof- theTm¢rsiﬂH§1aﬁ@u§dcoﬁﬂf¢©nd§ﬁéﬁwéﬁ r égeoduct i on

systens.; 3. AKf{ia0ke: 13PRAM Ui RGHQANTI 1k bt £ @i dRdna % Whel&ldy t he
m cr ophone sound effect generati nﬁgs circuit mdeEendentI%/1 gener ates sound
1

effect n signa¥net HHanEtslcnannéPe. GomPinAngy, us ‘&€cording to
claim3, z whammnws&mn@IufabcchaﬁmaaisxmmwlsedﬁtmnélylghmmSn@ﬂd | ef t

channel s and re:}{%ﬁg“nlngogﬁéﬁ?cg% feé% éﬁ$ﬁgfoke gar%tus

according to c¢i*a hé nlcro one SO éffec generatlng S
ci rcuit out puta tcheprite radphdree nsmnaplafrf@@omcgr@ﬁfeﬂcﬂ roomecathammel . i 6. A

kar aoke, appar 3l AG00ndi Npto EbAbThing? WheLeld the M crephoge sound

effect generating 3 circlit outputs t e nlcrop one sound effect signal 4 in
f our channel s.SynthesAgesk aoR&JBPHEr atdEe acEHEdi ngo¥bPetai m 6, Thewher ei n

respective V0|ntif@c%pﬂor£é1%6lﬁw cadmel s ffa B e of wﬁmﬂ EffECt
signal s can be set endent | fr%g1each ot her, /04/20%2 19 i

kar aoke apparé?ﬁ% %k%%? t §OBPHi MALe) \FRNYIH e GiErdbho S|gna
out put portiond flacs amnltarve;hgnaimbmmmtwim mhalnusic signals

15 by combining circuits 28.

According to this configuration, since the
four-channel sound effect signals for the music
signals are used, a sound is also reproduced from
the rear side. Hence the listener can enjoy

20 reproduction in various sound fields provided with
rich presence. The microphone sound effect signal

is additively combined with the front music signals

and the rear music signal sound effect signals. 1In
contrast, the microphone sound signal is
25 independently supplied to the center loudspeaker,

and hence 1is not affected by the microphone sound
effect signal, the music signal sound effect

signals, or the music signals. In Fig. 2, the
microphone, the head amplifier, the volume
30 controllers, the amplifiers, and the loudspeakers

are not shown.

A third embodiment of the present invention in
35 which a microphone sound effect signal is output in
four channels will be described. Fig. 3 1is a



i 9. A karaoke apparatus, conprising: a z mcrophone signal input term nal
into which a s mcrophone signal is input; 4 a branch circuit at which the
m crophone 5 signal is distributed into a first mcrophone s signal and a
second m crophone signal; a mcrophone sound effect generating circuit a
whi ch generates a m crophone sound effect signal 9 based /na /bhesfirst

m crophone signal; 1o a nusic signal input termnal into which aii nusic
signal is input; 1z a conbining circuitswhich conbines the is mcrophone
sound effect si gnal out put fromthe i9 rricrophone sound effect generating
circuit witht Lgn t nI ol Nput is
termnal; a mJS c SI gna %rgfnpu?fporl&goné na“p lnqn aSnS%“|n pgt signal from
t he conbi ni ng asiaogwiing $oothyguthird ambozlomantn crophone si gnal out put
portion from whi ch . theisacongdicraphons Shgf‘f‘eré§‘fo%m Zhe

i ndependent|y of the m crophone sound effect 2s signal, and to which a

| oudspeaker | SSWWecleﬁ‘E’Pél@ﬁniihreﬂght%t ang}§ f MEHCTORReNSi nSeHNg t he second

z5 m crophone e&'&'&%' éﬁ;rfaﬁlpr:QQU6§€|th’ hbe lioudspeakesnz& apuf garrespondi ng

m crophone sound. karaoke a arat us accordl ng to claim 9 z further
conprising fi fQur s%}é%rhrbe Udpuder " epPRlaeRe i SRE¥ Mwherei n 4
the nusic si gmaﬁfemm puelgnalspn h,aslcfh rSTar@nd ouSu 04/ 2063 20thesecond
output termn o] re, to be reproduced
fromright an%lﬁcrto f l{%gs are ou eenseprzéc%msde J]:ta"ﬁetaleehr 'st® llaind s second

out put ter mi nadslifdivied vr eepebnneel yﬂlg:fcortﬁectedsm fSJrcmalanéoeedond

| oudspeaker tQAproduethaNsSYSiE By WHLhnakecl ndependent, of rgach m ot her,
s2 the third | oudspeaker reproduction stem is which is different from

the first and SSEEERdN%s FigGddpeakér aP@p%éduE?FBﬁc’é%‘?Jeﬁs i ncI udes the i5
| oudspeaker and themmid fdedand b e d Qimnelakef aodie driy d

| oudspeaker i~ repraducti ste pl aced, s anti al.l t a is mdpoint
position bet WEEIY t i}fénldouﬁgpe3¥gfgnh?n? he5? 94 i resfft é%‘ﬁl I &ﬁdspeaker
reproducti on gysteamsed, ldnd Atkar aok:eroaaﬂnpaueatwratcefﬂeu‘g tsageokdi m 9, 2
wher ein the m n ff ner irguit dently

3{ g)%lf%ect aung eﬁton% Eio%tds a"})%e? qui t SicR9eReY

gener at es soun SI gnal s "of ur al
identical with that output from the rear

loudspeakers. Therefore, there arises a problem in
that the microphone sound effect signal 1is
localized at the center of the plane which 1is

20 defined by the four loudspeakers in total, i.e.,
the front two loudspeakers and the rear two
loudspeakers. In contrast, according to the above-
described configuration, the sound 1image of the
microphone sound effect signals can be moved toward

25 the front side, so that the microphone sound effect
signals are auditorily easily heard.

Fig. 4 shows a specific example of the
configuration that outputs four-channel microphone
sound effect signals.

30 In this example, a microphone sound effect
signal such as an echo is generated from the input
microphone sound. The generated microphone sound
effect signal 1is supplied to a delay unit.
Coefficients are applied to signals which are

35 output from plural delay taps, respectively, to

generate sound effect signals for four channels.



i 12. A karaoke apparatus according to claim1l, a wherein the plural
channel s include front right and s left channels and rear right and |eft
channels. 1 13. A karaoke apparatus according to claim9, 2 wherein the
m crophone sound effect generating 3 circuit outputs the m crophone sound

effect signal 4 in one channel. i 14. A karaoke apparatassy/aicoaod ng to
claim9, z wherein the m crophone sound effect generating s circuit outputs
t he m crophone sound effect signal 4 imefour channels. i 15. A karaoke

apparatus according to claim 14, 29/ 04/ 2003 21 z wherein respective
vol unes of the four ; of t he..m crop ; . ef fect .signals can
A%%?rﬁeacﬁg &L BBQ@@?PQ 1641 tHed

be set 9 independent other. 1 16. aoke apparatus according
to claim9, z WEraRhPichesatafopdesi ghanabst e ppredepetadox s

center-signal gutput hanpenal . dnd7. thAckargokenapparahus wecorditng to claim
9, z further conprising a | oudspeaker reproduction 3 systemto which the
nusi ¢ si gnal otRGRRCTFEMEoh FEOR EdRecReRF L andOby-Rah ch®nISPUuse out put
signal fsom 5 imeyeconbrailngacibnuigoiink repr ashécesli asophsmeinGoundl8. A

kar aoke appar at conprising; z a_mcrophone.signal,.input termnal into
Whi ch s a m croprisie oI TS | MRit: O mitroptane Wound i ect
generating cirGuiseduawith geheratpssaimerophonedsoaindl efédseonsi gnal s
based on the nd hgp Lgnak.; condi pi pg Gir cu ich i:nes the a
m cr ophone souncgjrgff gc?egjlcgng':hlgit}t put f?%?n t(t;lél ?grr%%érlﬁ(}!pio%gggtgdﬁd ef f ect
generating ciredqthf® h fidte iverdesisc spgndl Fhpldst hr odgiache Hassi ¢ si gnal
i nput iioter mmadiogiorfe NMSEECE! 9Ngha@UisRiihdPOrd | b I 08 WabChan |3 out put
signal fromthe conbi ning circuit is ﬁUt put,; m.and i Cg m, cr ophone si gnal
out put porti orF¥HART i s1BUEPREe A secbAf ot si gFi"based oRYthe i~

m cr ophone si gnfectasl by aclsd gnakrpahbnehrsugid wat €bct hes igrerigphone 1 9
signal is suppli .the. mcro ! u zo_portio e

m crophone si Sén%?eq?)%%n% %@:ﬁl%’y @ %ﬁ%ﬁ%e%%%@%n?’ o?]pt#éé nrﬁ%sr%{?)hone sound
ef fect signal nalghe sifgnaFipat B, the microphone, the head

15 amplifier, the volume controllers, the amplifiers,
and the loudspeakers are not shown.
With respect to all of the embodiments
described above, a karaoke apparatus in which a
microphone signal can be switched by using a signal
20 changeover switch to a path for adding the
microphone signal to front channels, or to a path
leading to a center loudspeaker, is also within the

scope of the present invention.



29/ 04/ 2003 22 i 19. A karaoke apparatus, conprising: z a m crophone signal
input termnal into which s a mcrophone signal is input; n a mcrophone
sound effect generating circuit 5 which independently generates fromthe

m crophone 6 signal sound effect signals of plural channels which include
front right and left channels and a rear right and |eftyomannels; 9 a nusic
signal input termnal into which a io nusic signal is input; ii a conbining
circuit which conbines the | a m crophone sound effect signal output from
the is m crophone sound effect generating circuit with the i4 mnusic signal

i nput throughm}heC s 'C‘i |m%nal |,nput is termnal; i6 a nusic signal output
termnal from signal fromthe conbining circuit is
output; is a i cro@hdmasnl@w@lpp@mamws t ecmpnabingnd i 9 a signal path

t hr ough ich the m (ci}glbgﬂ% 4 o { raphone si gnal
out put z%mt erm nal , A ﬂ\l epen erflefl y o ensprﬁf%lp IIﬁlﬁlheatlsou rmpl ect signal.
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14 a music signal output portion from which a
15 first output signal from the combining circuit is
16 output;

17 a microphone signal output terminal portion
18 that outputs a second output signal based on the
19 microphone signal, wherein the second output signal
20 remains electrically independent from the
21 microphone sound effect signal and the music signal
22 after being outputted from the microphone signal
23 output portion; and

24 a signal path through which the microphone
25 signal is supplied to the microphone signal output

26 terminal, the microphone signal being electrically

27 independent of the microphone sound effect signal
28 in the signal path.

1 2. A karaoke apparatus according to claim 1,
2 wherein

3 the music signal output portion has first and

4 second output terminals through which at least
5 signals that are to be reproduced from right and

6 left sides are output, respectively,
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10 9 loudspeaker reproduction systems which are
10 independent of each other,
11 the microphone signal output portion is
12 connected to a third loudspeaker reproduction
13 system which is different from the first and second
14 loudspeaker reproduction systems, and
15 a loudspeaker of the third loudspeaker
16 reproduction system is placed substantially at a
17 midpoint position between loudspeakers of the first
18 and second loudspeaker reproduction systems.
1 3. A  karaoke apparatus according to claim 1,
2 wherein the microphone sound effect generating
3 circuit independently generates sound effect
4 signals of plural channels.
1 4. A karaoke apparatus according to claim 3,
2 wherein the plural channels comprise front right
3 and left channels and rear right and left channels.
1 5. A  karaoke apparatus according to claim 1,
2 wherein the microphone sound effect generating
3 circuit outputs the microphone sound effect signal
4 in one channel.
1 6. A karaoke apparatus according to claim 1,
2 wherein the microphone sound effect generating
3 circuit outputs the microphone sound effect signal
4 in four channels.
1 7. A karaoke apparatus according to claim 6,
2 wherein respective volumes of the four channels of
3 the microphone sound effect signals can be set

4 independently from each other.
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10' o' O ke appara omprisi
2 microphone signal input terminal into which a
3 microphone signal is input:
4 a Dbranch circuit at which the microphone
5 signal is distributed into a first microphone
6 signal and a second microphone signal;
7 a microphone sound effect generating circuit
8 which generates a microphone sound effect signal
9 based on the first microphone signal;
10 a music signal input terminal into which a
11 music signal is input;
12 a combining circuit  which combines the
13 microphone sound effect signal output from the
14 microphone sound effect generating circuit with the
15 music signal input through the music signal input
16 terminal;
17 a music signal output portion from which an
18 output signal from the combining circuit is output;
19 and
20 a microphone signal output portion from which
21 the second microphone signal is output
22 independently of the microphone sound effect
23 signal, and to which a loudspeaker is connectable
24 through an amplifier, wherein only +the second
25 microphone signal 1s reproduced by the loudspeaker
26 as a corresponding microphone sound.
1 10. A karaocke apparatus according to claim 9,
2 further comprising first, second and third
3 loudspeaker reproductions, wherein

4 the music signal output portion has first and
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loudspeaker and the amplifier, and

16 the loudspeaker of the third loudspeaker
17 reproduction system 1is placed substantially at a
18 midpoint position between the loudspeakers of the
19 first and second loudspeaker reproduction systems.

1 11. A karaoke apparatus according to claim 9,
2 wherein the microphone sound effect generating
3 circuit independently  generates sound effect
4 signals of plural channels.

1 12. A karaoke apparatus according to claim 11,

2 wherein the plural channels include front right and
3 left channels and rear right and left channels.

1 13. A karaoke apparatus according to claim 9,

2 wherein the microphone sound effect generating
3 circuit outputs the microphone sound effect signal

4 in one channel.

1 14, A karaoke apparatus according to claim 9,
2 wherein the microphone sound effect generating
3 circuit outputs the microphone sound effect signal

4 in four channels.

1 15. A karaoke apparatus according to claim 14,
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3 center-signal output terminal.
1 17. A karaoke apparatus according to claim 9,
2 further comprising a loudspeaker reproduction
3 system to which the music signal output portion is
4 connected, and by which only the output signal from
5 the combining circuit is reproduced as a sound.
1 18. A karaoke apparatus, comprising:
2 a microphone signal input terminal into which
3 a microphone signal is input;
4 a microphone sound effect generating circuit
5 which generates a microphone sound effect signal
6 based on the microphone signal;
7 a combining circuit which combines the
8 microphone sound effect signal output from the
9 microphone sound effect generating circuit with the
10 music signal input through the music signal input
11 terminal;
12 a music signal output portion from which an
13 output signal from the combining circuit is output;
14 and
15 a microphone signal output portion that
16 outputs a second output signal based on the
17 microphone signal; and
18 a signal path through which the microphone
19 signal is supplied to the microphone signal output
20 portion, the microphone signal being electrically
21 independent of the microphone sound effect signal

22 in the signal path.
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9 a music signal input terminal into which a
10 music signal is input;

11 a combining circuit which combines the
12 microphone sound effect signal output from the
13 microphone sound effect generating circuit with the
14 music signal input through the music signal input
15 terminal;

16 a music signal output terminal from which an
17 output signal from the combining circuit is output;
18 a microphone signal output terminal; and

19 a signal path through which the microphone
20 signal 1s supplied to the microphone signal output
21 terminal, independently of the microphone sound

22 effect signal.



