;e3e&l "6T&W esnunsu ~>, |, ~~~ DEVI CE FOR PROCESSI NG A M CROPHONE
FEEEEETETEEE et e ettt et S GNAL OF A RARAORE APPARATUS

'*cooooz OF THE INVENTION 1. Field of the Invention s The
eI ates to a device for processing a mcrophdohe/20¢hal of
akarao , and nore particularly to a device in which effects in

t he case V\hé‘?“éﬁ'both an effect and an écho are added to a microphone signal
can be io rationalized. The resent Ilcatlon i s based on Japanese Patent
Appl 10P EE’G@% E§si% SHGROPHONR n by ref erence.
Demﬂ @w”,@mmﬂet he Rel a?@ﬂ‘t FSAAP%%F PABREUSppar at us has a
functlon g various effects and echoes to a m crophone signal (vocal

sound). FBP&xanple, the f ol | vk Rgukh nds @{IEGT[ cekorBKe used. (a)

Har noni zi ng Function zo The pfrtctr of the 1 cropirong brgnal (rmain nelody) is
changed on the basis of nelody data of each chorus part previously added to

nusi ¢ pi ece data, tojprodggeiy Q,qng._l,g gﬁ}ﬁ}e,g{l@,pot her chorus part. The
produced song signal is reproduced by zs~ m xed with the original

ni cr ophone signal, tA&CeByesea .wgr%?rare &8 fhgerdavdcat tfamh a chorus
effect. In sorrepea&essm@e ral Mhei c @ p s S éggbeladded @an g trarily

selected in the_range.of 1 to,about Fynction The
m crophone si gn&PPP ax85r ot it E‘Pﬁeccﬁﬁletcﬁé:@?% r&?ugae gegf‘ﬁﬁallrbf t he
sanme interval. Whécpr eddeedssiigndhe < asepmwicucsedadih @e1 rd fctecnd

an echo are added to a microphone signal can be

10 rationalized.
The present application is based on Japanese
Patent Application No. Hei. 10-286084, which is

incorporated herein by reference.

2. Description of the Related Art
15 A recent karaoke apparatus has a function of
adding various effects and echoes to a microphone
signal (vocal sound). For example, the following
kinds of effects are used.
(a) Harmonizing Function
20 The pitch of the microphone signal (main
melody) is changed on the basis of melody data of
each chorus part previously added to music piece
data, to produce a song signal of another chorus
part. The produced song signal is reproduced by
25 being mixed with the original microphone signal,
thereby enabling even a single singer to attain a
chorus effect. 1In some cases, the number of parts
to be added can be arbitrarily selected in the
range of 1 to about 4.
30 (b) Doubling Function
The microphone signal is appropriately
corrected to produce a signal of the same interval.

The produced signal is reproduced by being mixed



09/12/2002 2 with the original mcrophone signal, therebyproviding the
singing voice with power.(c) Voice Changi ng FunctionThe pitch of the

'm crophone signal issconverted to produce a signal of a voice of

t heopposite sex. The produced signal is al soreproduced in plaegipf20o@2
original mcrophonesignal. As a result, the voice of a nmale isconverted
into that of a female or the voice of 2aiofemale is converted into that of a
mal e. (d) Virtual Duet Functionln a duet piece consisting of a male

voi cepart, a fewhth vthee paritgiradd anigdmxephoroe cespgnalfor thkeepgrt which
is identical w he . par fi i r 1 one signal is

r epr oduced asitﬁ?gphﬁégﬁm%Pge%ibgﬁnghggggFtbg h?h%R%%gositesex, the pitch
of the nicrophone si §fal VPiesnteangdngnfencidonof a voi ce of the opposite

sex. Al so, fOL the mixgd V@Ji&%}p?réf atﬁieg!‘?did&:@p}%ﬂeszoé)%ﬁéﬂediéy
converting the m crophone signal .intoa voice o e opposite_s is

repr dduced whi I‘égf"ﬁﬁfgpﬁ e&lﬁ’slg@r‘?%‘b?%dﬁcisﬁ&nc% #c?oﬁ'ﬁ%r?ee s‘?ﬁn?ﬁeasi t is. A
singl e singer isppbeieby eeabl ed tMirecalprzedwcen xeslignal . asée) alssi St

Functi onThe mai guj de | ady i .eVvjousl. to the
musi ¢ pi ece datgeggégﬁ%géegiﬁjgﬂg¥%% éfgﬁ%% o%%ﬁgﬁgﬁg1,ﬁgéaggﬂéggviation of
the interval ofsigsaiicropsone giegnditioi theorveteedafy pi tetlecodsersion so
that thecorrectednfbet@RNeRGoSHHRAR! JfS d eumpAucest i phpl 46805 Lhejorigina
m crophone signal, thereby enablingthe song to be heard very meIF.Flg. 2
show® t he confi §8RateohsofCRVEEEEHOANSPs §RakaPEoRe M@diFar at us which is used
for addi ng aneffect @69 @RreGhe pukl Fhnstfiogure, only a portionof one of
the right and | eft cgannelé?is shown. 09&%?/2002 3 In the karaoke

apparatus, nusic pi ec® &atTebr BAGEED FFEHELIELoPhi g TRt uXPAFE suppl i ed

toan acconpani npartgoanflegeher abing partyi an@0a mngednusicel paotind si gnal
of accompani .”E”Eo?mdﬂ@' SACNA AL s s A1 §EARZL 29T iid}d! S@QP&' gl the
singerwhich is col'l ecte y a vocal “nm crophone aanlcrop one signal) is
branshed in twotlereéngens, bhé nherpphnohedignghalls aeprodppkededsi n

paral lelto a dryemild ng gohfiRthi1d2 a4 apnef %8% Y9nghd OGEE%%EDQ circuit
14. The dry nuting circuit 12enables or. di sapl es the m cr ophone signal to

passt hrough t heS8%y niitengPditctui ©F Widie t MRt 9PhRR@i sSéfhalt hdSpass is
enabl ed; when ta&endeytedt éntsothat hef passice difsableedppbletef Eeat

signal i sgener atjRgoci FeUl b nL430GRer Ys A Ald ecl signalf gnLhe ;i or ophone
signal, and is conP(gured By, of exanpl e, ‘connecting”i n para el >f our
rout®seach havi Ajtainsp pp gomwerdiigisaltl gekesephonangiigpal déhgral of the
dry muting circyi tok2e aBfzenBatoffodite eEE8CY 551 o BEREA alhAGeCi T CUi t 14
arem xed with each other by a mxing circuit 16. Anqutput signal of the

m xing circuit %mPthBﬁBP%ééftBeaﬁoaﬁ%ngiUh%lmﬁf&%ﬂ SFIGAUPE 20 to
gener at ean echoisi gl .z @iixigle csinget 1% ntkesebhe egeiieled edoechosi gnal
wi th the signal §f t he gi§kn% circ%it 16 towhich the echo is not added, and
out puts the ni x& g#éﬁgl as'% Fiﬁgﬁ signal of the singing sound. Am xing
cipcuwit 22 m xes the(e)ghakiet Fhectiipgi ngsosound with the signal of the
acconpani ment sound. (o] i of 'Y A C Wt L.sanplified
by an anplifier 24 aﬁgetﬁég?gnETQ??%%si ha ‘?L??gg?, ucgguﬁggahﬁgudspeaker
26.1n response PEeHACHFdVat PEASEf tRe &8Er, MHf3Sef PEECSopERARI ndSsecti on 28
conducts variougbfphi-eat i fRtBPetaki onsceguphoas t BQ/gﬂlalle f aptat ghef each

ef fect, selectian of . the kinghof.e ect e 12/&002 4 .and.adj ust nent

f an 09 1
of the additi onSFVAREARE 8f EhEeiPLEEVatoPLeilfplécrPRECRENGLIBA Lef fect s
i ncl sedet he har mimi zcogréoheti oby thetcoublomgefsinat i ey t dhatoi ¢hechangi ng
f tion, th I Lon, th L t i L.ch
aredescr | bed abgokt Bt bEBERLAR, s34 EsTREREbAINE HATLED
exanpl e, to theodotheeoniginal fiitrephpns signde kivememyzengbflangt i on,

thedoubl ing funghkoBong tbheel he@rdt ReYuURdan of partsioto be added in the
har noni zi ng function, the nunberof superinposed corrected squnds in the

doubl i ngf uncti on, et €19an2eFPRYE TRt L IR R D Hedt PREELRG Sifrcuit 30
extracts effect aCQ(&ﬂaH]ide@pp‘:a{:?@ﬂsWhGJ&H fswo&bglaneﬂbr }‘mcll:ﬂx@rrahe, | ]

i nxsmusi ¢ piece _data,as_note infor | 0 signal .. For exanple, the
f foct control | REGPRGL FB FRCFERGS e LHE dPHe 0 e oS FE AP B mat | on
used in the assbdt ohenotfi ahe ndlghdy iamidorleefti athaofed spaird stwvhe. added in

t hezohar noni zing function, nelody information of eachpart used in the
virtual duet function, etc. Aneffect controlling circuit 32 controls the
ef fectsignal generating circuit 14 in accordance w thvarious instructions
in the effect operatingzssection 28 and the effect control infornmation,
togenerate an effect signal corresponding to theinstructions and the effect
control information.ln response to an operation of the user, anecho

e e o o . T



09/ 12/ 2002 5 In the circuit of Fig. 2, in accordance w ththe kind of
effect, the dry muting circuit 12 andthe effect signal generating circuit
14 arecontrolled in the followi ng manner in accordanceswi th the kind of

ef fect.(a) Harnoni zing FunctionThe dry nuting circuit 12 is @ @is
toenabl e the original mcrophone signal to passthrough the circuit. The
effect signal generating~ocircuit 14 converts the pitch of the

ori ginal m crophone sign I Qus tes, n Le | s of the
parts to be added, a% ogtputgggﬁépg a%%ﬁ#gﬁ$s’ %é%?gngl% by ?ﬁ%operatlon
of the user. Ttveemw\mgedlfcqmtalsemmsnsmedmmgmel syprkbphope signal
(the main mel oty whtbohBenshang! setlntah§99@ﬂattlegb%lq<tdﬁdc gidoghgut s the

m xed signal . (b) Doubli ng FunctionThe ¥ muting circuit 12 s turned off

t ozoenabl e t he ®drPYPASP NS BShoheIRd yng PSCﬁé}Qét‘PrF“SE}&h st E8uit. The
gf fegt signal g@é\ﬁéh ﬁ&t@@lcl rc gl Qﬁn%ﬁ.@bﬁ.ﬁhgassugﬁabfwhhélhiﬁg@b} ai REd
ycorrecting t prigi pa gna or exa one, of the
routes, and outvg‘ﬁt%hthefsc%?ﬁ,\%?g% Si 'Isﬁ%c?rixfpfgcn? }&?ﬁ]? 16% i xes

t heori gi nal si gna¢rophbnéheigoadéctied betlagtmedandomwmtctlrénetmued
signal.(c) Voic i i r t Fr}% rned on

t o3o0di sabl e theg%é:rgﬁga ﬁ‘lﬁg?{%hh%n gllgn%\f@réo plgLserscf#grE é:E ‘%%e circuit.
The effect signe® gerﬁmyatmmgengcglltccmtgeln?er%@saa siffeat wwigmals obtai ned

bycogverting thgepbt&bing &mecattguaal MihE QRRPRRM OAl c thsd g opg of the
routes to that of a_ voiceéeshcory Pé %ecé\to i Astructions given by the

user(e. g., corRRiRI1®H PFomiga g ophosta Bite W PR%%h a fenml e
VoI ceI to ﬁ el et NebEEh , tﬁéddryot%ﬁiﬁ@()@ﬂr@uﬁtlt pLW}Sexthten@utqhdm@fwerlte?d)
signal. The m xjngcircuit 16 _outputs q t he converted signa

Virtual Duet Fuh%t‘?%ft’l’htﬁar PaRtt itfig S &a%&)édt 12147 nlﬁ dah 1fosjdlgsabl e the
original nicropbhmne tshegn@lansr ofrepadssaigl éd ough Thiee elffeqtt Sil'cyneabffect
signal generati at c

byconvertl ng th tjfl}t}% i g‘ég?ftgllﬁg een%%éc‘?%a%to\r/l\,g?l %f to %ﬁ v0| ce of the
opposite sex usf‘h@ ‘éh@l qqﬁqu%t%%glﬂﬁlacéﬁiﬂd&ﬁcé:%ftwured by,

i nstructionsrel gbiN@xa@pliRe S@éﬁnﬁéc@m a iRl gash NDENY fOuraf 5@t Es Si NQi NQ)
and given by the %Eflseﬁ?gﬂ]he Ci r% |t14 t r]w abl 8s the or| inal microphone

signal tobe pas$® BH 3n&ther Digih scohVer si on,
and, with the poogpess safgnadcom)anharemnyoumdl;nwt pmrsuuhe 194 gnahdof t he
corr%spond| ng p@tﬁé*%f‘c&% c!saﬂléiaect"“stﬂéntaﬁ.e 'e fe‘}a@'hgoﬂﬂrﬂg ay_hvgrgf amel e
voi ce part, a female voice part, VoI ce g ven in the
effect control z@tiﬁ@@r%f—hoﬁachh@t#ﬁﬂ #@( (9 MEH NG 6 igiapitt sLoonl yARe signal s

out put fromthe,giheectssgaaal Si?n@ﬁétxhﬂﬂlﬁgr@iltéuﬂﬂ {8)idssisp1 feact i onThe
dry muting circuit 12 is tur neqcon t ozsdi sabl, e i nal _m crophone

signal from pasS? ift IFTNY |gre(f‘t‘ﬁrtatl'ﬁ9ecétf1°8&‘3: gpgﬁ‘él IYRWEF BT ngcircui t
14 generates a sng@rahombighatts obt ai ned bycorrecting the original

m cr gphone si gnal ccordanc h,t 0 o) esorout es,
and But puts the cor r‘gclt?'ggé(j!ﬁ %l the%%x?(‘#d%e%‘l @uel ?@’elrgé(r %%téc%ﬁl y the
correct edsi gnalsi@n@hewethct;h@ @igﬁag of, theanipeihey acivrubtthe eeho signal

by the echo si %ﬁicﬂeﬂﬁéaébﬂgsﬁ'ﬁét“£d8§d' Sa&@@&‘@ﬁ@é’s'fhé%?ﬁé’&me with
only theinstructions given by the echo operatlng section34, and

i rrespective ofs%%’éakl A8 8f fappdcpignal odo/thy FogwWwing HRGse, 2in an

ef fect node suchisngheikauienizi RQ xiednaiheons igndlhe Hlotte | SPngimgti on in
whi ch the origi nal?a ﬁngb g d an effect S| nal are added together and a

resul’t of the addY Sutp I ledn T SRFPERIDIEC 1 FP /Bt f or
attaining a revinberstpwn efifgeEl Wﬁentlaa gctwing fountchert addedis however,

it s often thatnbiecelheaty (Laverheration 39d Lhe ke ahs) pxeeasi vely

i ncreased and Ils%)enl ng or %Si A |ng fljﬁtardl io con
signal 1s repro uced by a loudspeaker 26.

In response to an operation of the user, an
35 effect operating section 28 conducts various

instruction operations such as the on/off state of

each effect, selection of the kind of effect mode,



SUMVARY OF THE INVENTION It is an object of the present invention to

provi de a device for processing a m crophone signal of a karaoke

«appar at us-whi ch can solve the problemis of the related art, and in which
effects in the case where both an effect and an echo are adde®/12/2002

m crophone signal can be rationalized. The device of the present invention
conprises: an effect adding section wdi ch conducts an effect zo adding
process wherein a signal in which a pitch is changed with respect to an

I nput i cr ophonendi gdjusimentsi grial thi @ldes:JammJopainaualty abritbeted with
respect to the gygpaphongosi @Rghphs PEAAURSAas! BE SirgRaks! Snadded to the

i nput m crophone’si résu Re tion is output; an echo
addi ng section thtc W@%nf%ﬁbl‘aﬂdl ﬂélepr%‘é‘%‘slmelféﬂﬁtaﬁnecho is
added to an outpHp Sv8p8é C\fhéﬁ@lﬁ?feﬁin@gﬁrﬂg safd | rand aguesult of the

addition is out an effect, on/ instructing section so that instructs
whet Her the ni CEBBHBF’I@HSI gREd urﬁ‘hﬁ' oS e ef‘?’g‘a:l%ﬂdl K§L6Poc@L€ and t hen
enters the echodaddrmgede(ﬁbm or 'mlée(atdc;itemmﬂs theuachmfiddiheg secti on

wi t hout under goéggswe g(gl ng I OC)? | ns ruc(? £Rat (,ghl | ng | ircuit

which, in 3s ac ance W|th edt on/o i ons o PWe eff ect
on/ of f instructhngeﬁéet:rtOngm@rlnstmrﬂltﬁfh@monl@QmQZ}fgogzlenefﬂ:@@t addi ng

process of the SBﬁganadﬁhHSt%ﬁ“QP @ﬁ@ 1i0en e efdfifdr oF bastkuction is
gi ven, reduces an additional amount of the echo which isto be added by the

echoladdi ng sectPohe addednifartds HATRATHE idks & U hn ther Bumbey
instruction lsgbye%u@»@&q o@@d cd e PESS EBbuhAYE N oahewaaabaa@tgf ect of
addi ng an effec% Si naI g an orj gi %aﬁJtrggﬁ:ooghone gnal. and AU oducing a
result of thei oat8f |18H i s58ded 4Hb nfgh herméaa@a‘

t headdi ti onal aemtumbcofinghecéchaiits Beduemdrascerrpalféécw t bonlteodase where

the effect is n nggggtggg le?/ ﬁhgse%é%‘,ﬁa{%@ fo‘lr'heé;g%ﬁ)}%ﬁe theeffect is

prevented from being excessiVvelyi 5i ncreas dévice 0 present
i nverti on conpriyesCarpiddectasddiafy Betei oniMmat Eond@ét 2 alIBff ect addi ng

process wherei ng@qgah@nal i npMi chedanplieh | seh@nges sddd respesbit o an
i nput m crophone SI gnal Zoor a sj gnal Wmch IS a&g grlatel corrected

W threspect to %HéOFﬁBGﬂoi‘h c+‘b‘fﬂ‘1‘b‘il1%s sfgid Felp 9%eMeilgfy) i s out put
in place of theiafbgmaalincnophibnensitgmal asshetsifnadtien added ody

t hem crophone si I nd a rgsul e addi tion ut put echo
addi ng section \%ﬂ?%ﬁmegnguctsﬁne%hoé g %gpréjcessé%?el gHan e%ho i's
addetd t o anout phermpgazlingf functefdrect maddfing igdarmaticndodr esght of the

addi tion is out Ea&t %@.e%ffffpttﬂfé ndi PeLAYCIHURE SRGIdt0Mbd habed NSt uct's a ki nd
of effectsowhich is to be added by the echo;ﬁ(ﬁ gﬁ’icu n;and a
t

control l'ing cir8&EECHhCORtTOR Lo ikt twi § &t tRPnETRCEN i s

instructed by tbegatfiecidnencht 1sd r ukrcngtsers i an, setcrddecef mctm whi ch

i sto be added bﬁ the ef f ect_  addi N section {0 havg%gﬁgrrggg contents,
g i nd ange AR é(’)n

and, in accorda &Lth tlﬁlé:’tr{sutruc "Sd et ec‘fhi i tional

25 section 28 and the effect control information, to
generate an effect signal corresponding to the
instructions and the effect control information.

In response to an operation of the user, an
echo operating section 34 conducts various

30 instruction operations such as the on/off state of
each echo, selection of the kind of echo mode, and
adjustment of the echo level. An echo controlling
circuit 36 controls the echo signal generating
circuit 20 in accordance with various instructions

35 in the echo operating section 34, to generate an

echo signal corresponding to the instructions.



09/ 12/ 2002 9 amount of the echo which is to be added by the echo addi ng
section. According to the present invention, when both an effect and an
‘echo-are to be added, the s additional anobunt of the echo is changed in
accordance with the kind of effect to be added. Therefore, tbe/etfzreszcan
be rationalized. Wien an effect of a kind in which an effect signal is
added with an original m crophone sigal and a result of io the addition is
reproduced is added and an echo is further added, the additional anount of
the echo is reduced d@s tbepareduiitt i eigas2, mherecanrdhheetwﬁtM1kind in

whi ch an eff ectfLopshdl o ep@Ced D LacRuplag FicEADIONs Signal is

added and the is echo Is ddded ore ect is prevented
f rom bei ng exce§§?veP¢fﬁﬁGreé@éﬂ“ﬁwﬁem?n¢ﬁﬁ%£%%rdéhé@uﬂﬁthléfféﬁﬁfcontrol

i nformation whi ggntgodbbal ned thé hfmeOWiﬁ’:@r e r A8 A ORR/YIRHcsSOUNd,
contents of the egg gh k% é? &ha % t he additi onal amount of the echo
may be changed ¥& Rgkt8% Rifs S¢&NGe. Wien the additional anount of the
effect is separately(aOSHammbadzlm@eEmmmUWOUnal anount of the echo may be

changed according to hge ﬁ#ﬁiﬁgf?qyéﬂfy”q2zis'?ﬁgﬁeéﬁo%?e effect.

When t he additi onal anDu eCt I's increase or exanp %, that of
the echo is redaoehleTh@hehamgegnmalhemaad¢mh@m@J signat dfo t lpasecho by the

echo addi ng sec y d bypdo i i t he
i nput |evel of %hgeggﬁpﬁgéngggPig t%g e?qg%FgaggP%%lsg%tlon ahlch isto

be stfpplied to EhECHERo bUJIGRIEIEST ovheanBikChel @f thhR, oxifdé@ddack gain,
and an out put |gyekoghohbe %G_@Qaaddldtg:.r&ﬁﬁtl@é\ E@ﬁrexaemlt@s reduction of

35 Lhe, add ) onelnaRvat Sl S0 R0 DRSS! LoRPLedgte e o
which is outputs the part which is designated by the
operation of the user. The mixing circuit 16 mixes
15 the original microphone signal (the main melody)
with the signal of the part to be added, and
outputs the mixed signal.
(b) Doubling Function
The dry muting circuit 12 is turned off to
20 enable the original microphone signal +to pass
through the circuit. The effect signal generating
circuit 14 generates a signal which is obtained by
correcting the original microphone signal by, for
example, one of the routes, and outputs the
25 corrected signal. The mixing circuit 16 mixes the
original signal with the corrected signal and
outputs the mixed signal.
(c) Voice Changing Function
The dry muting circuit 12 is turned on to
30 disable the original microphone signal from passing
through the circuit. The effect signal generating
circuit 14 generates a signal which is obtained by
converting the pitch of the original microphone
signal using one of the routes to that of a voice
35 corresponding to instructions given by the user
(e.g., conversion from a male voice to a female

voice or from a female voice to a male voice), and



09/ 12/ 2002 10 obtained by m xing an effect signal with anoriginal

m crophone signal at a variable mxingratio, the additional anmpbunt of the
echo-can bechanged by changing the mixing ratio in accordanceswith the
on/off state of the effect or the kind ofeffect. The device oboyhe/poesent

i nvention conprises:a dry muting circuit which enables or disables ani nput
m crophone signal to pass through the®@ryionuting circuit; an effect signal
generating circuitwhich is connected in parallel with the dry
mutingcircuit, antpuhschthgnpistbscanveirftect sigmal . f orTlie micrimghone
signal; a first_m.Xit LT CU i ! Is |_: i ut put sides
of thei5effect %?gégﬁgggﬁégg% %ggé§£g%??§12?%%§a?ﬁ%§i‘ggggfagqﬁgriab|e

m xing ratio; an echddsi ¥aatgedePasitndunotd@nt whi ch generates an echo
signal from an out put pRgNPty Ohukhegl i ¢ SEkcii i N@ Ci & ChhdrmdSegRNE T Xi ng
circuit which m xes an out put 2osi gnal, of the dry nuting circuit, an output
si gndl of the ef AdEaPiPghlf Yehetas! AR FoRRpRe %%QPQ%ﬂ tPuPaSEIRY of the
echo signal genengbugh thecuikreutil .onghenetfifect sdgakfllegenkirdding

i nstructingsection_ that . i,nstr [ f jap,effect; and.aiscontrolling
circuit which, Fﬁrggégr gngen%%%%e hee?gggflkgﬁgckhﬁgh°$§%ﬁﬁfﬁf%gied by the
ef fect ki ndi nst eaovengisgcttilun, pitichs @b/ ¢he tdweigiyahunicgophomet and sets

contents of thegeffiast 3 a4l Wil iS¢ tohdeopphs abedehly ukhaeihect
si gnal sogenerating circuit, and, in accordance wth theinstrdcted effect

ki ndio changes tRé& nFREngrP@Eed ofR hedGaedanfs gty r dpstracddedisng to the
present inventigg)athag bed haneefddet (and.an £chglar & iyikry agdded, ,

t he35addi ti onal ano¥nt of the ech8 IS chq@geqblnaccord ce with the kind of
effect to be adi8laTReFLNGLBT) ABITFEER RENHR YSRY undifie, Edrcidt

09/ 12/ 2002 11 exanmhen iemdHlescade: wet@ihal mhorephent saghatonducted in a
state in which phe oy authggihfcubbehrd Yoaed hkpbliie By Tier ophone
signalis output as*Irt I's ) and-“an echo are to be added, sthe xinmg ratio of
the ®&f fect signaPnwRreAonsmRdd withHehe ineaoxass @f eccempanigiendduced
asconpared W t hgbigqcasetphiesethes fdha Ny Rthe idoiiddporddimepaeh (the

i nput m crophone S|gnal IS notqu pu%ﬁ,,g@erg@*,the,ef,ect,ls prevented from
bei ngxoexcessi vélyaFREFER0EE. VA& thE d0dorg@tdonvitnlisatdye of a

control i nf or mat malewsicdlrd pabit ai aedewalie tvived ger qoaEess of aac aiipasa ment
sound, contents_qof. the_effect echanged, .t he, . xi ratio of .the effect
signal ini5the V?%g nﬁkfﬁg 5V$%uiqrw%§ b%ﬁchgﬁéedggggg%diﬁ%@&rfﬁis change.
Whenza he ki nd ofinébfreet: iiosisepafle ey xiingt iotcadt the aiakpbngsr anily of

theeffect signakppn theyddist gh{?gg Ci fL&ht Ry bechanged agepyding to the
instructed kind of effect.zoWien the echo level is separately

i nstruct ed(i ncl G8PRFAASDFAFCM L dtde of the echo), themixing ratio of the
effect signal in the (bijr sfs@isitnguwidtalss may be changed according to the
echol evel (when the ho Level is_increased, f.arisex le,,the mixing ratio
of the effect signal€§§?e d%eﬂ?#nﬁﬁ%ncfﬁéub%négﬁtf%gq%%%ﬁﬁ% of 3%%

ef f eet si gnal i sdsephiat thg onsginslenicrophonsisignal ifowsim paesdffgect si gnal

in the first mxhpg,gh' ¢! EBY-CRS rchanged «23erdisNgnkq JopcdeRanRy ed amount
of sot he effect signal. \Wen the generated anount, ofthe effect sidgnal is

i ncreased, for ElaFpHE, ehgenaridesad §ignalhahdidheds ahgidingds by

reduced. BRI EF DegeReBtliay Ot heHE SRAYY NGSFi gictopBofaebl eglgndilagriam show ng
anssemnbodi nent of ths resent %nv ntlon'd 09/,12/ 2002 12 Fig ﬁﬁis a bl ock
di agr am showi ng2§CEFFEEE ofthe 2P BHAG, {1 ¥. 989 9% difsck diagram
showsng a speci friontesanpard ofoutimitec hthsi gt remered atsiiggadi.r cuithe20 of s
Fig. 1 mixing circuit 16 outputs only the corrected
signal.

In the circuit of Fig. 2, the generation of
the echo signal by the echo signal generating
35 circuit 20 is conducted in accordance with only the

instructions given by the echo operating section

34, and irrespective of the kind of effect. In



DETAI LED DESCRI PTI ON OF THE PREFERRED EMBODI MENTFi g. 1 shows an enbodi nent
of the presentinvention. In Fig. 1, the right and | eft channel sare shown in
‘a sinplified and integrated manner.i oA/D and D/ A conversions can be
conducted atarbitrary portions, and hence are not shown in tORfIZYUBEEI2 The
portions identical with those of Fig.2 are denoted by the sane reference
nuneral s. I nthe enbodi nent, a m xi ng dection 42 serves as theisfirst m Xi ng
circuit, and the mxing circuits 16and 18 serve as the second nixing
circuit.ln the WakRokeaappar dfus,ahuseELprEcemadea( diugh alaslat Blher epr oduced

from a recordi ngsRsh 151 g S ¥RPLLdnt G2t henaCaeiBANNE MurkdiKh in _
gener ati ngaocircujt, 10, and,a,nuilcal sound  si gnal _of acconpani nent sound is
n

generated. A sigh:FhoFRT ngFhgiRalntleral nandi AP LHREENSLENRY| REBL ed bya
vocal m crophorgdded ntogetihene sh@nal ) réssuppldfedthe addfdient addi ng
section 38. In thez5effect addi secton 38, .the signhal. is branched intwo
di recti ons, amf%?ﬁp%fangﬁga mﬁ; s %$g%%€plﬁgdiﬁyégh%ﬂﬁﬁﬁ t 0%t he dry
nuting circuit dPeminine af feverbegatlogenéfactng Wheguan ¢dhoThedry nmuting
circuit 12 enablese ey dadbh ehdanon GoRoRe (8roRflat! PnBaseroL.l rom

passing throughthe dry nuting circuit. The_effect signalgenerating circuit
14 generat es an(E®YREReEaEHANf 0@Nthe TR ophbRe silfhal ©X@R8Si¥ed®nfi gured
by, for exanpl e, i €OFe@Eéd NJahd pﬁiﬁtéﬁin{go%rrOsliﬂQBﬁQaCbs hanapglf DSP.

Anong the four roqﬁes, émoroutes are allocated to the left channel, and the
09/ 18/ 2002 13 reMiMF g two routes to the right channel's. Anoutput signa

of the dry nuting circuit 12, andthat of the effect signal generating

circuit 14 arem xed with eachyobher by tBe PhvtREr6h cuUit 16.sln an echo
SLHE  INVE .

13, X
. . g Ny . . . .
addi ng section 40, the m xingSectrom 42 (the rrrst mxing circuit) m xes

anef fect signal outplt fsomn b iddtecef skhralpgesendt ivyeitiounttad with an
input signal (theori g nalady i dOFRNeroeralih0h hher6bh6AE signal ,
signaliogenerating circuit 14 at a variable ﬁlXqu rati 0. An out put signal

of the m xing <Tttd fFRZEOKFe 2RRAPRFRY TRIFRCRRNOLYGnEe gRFRP e ng circuit
20t asgener at e apf eehe Jiddraled i grt;3 ahdwsimnwkke@hplkd fettishein the
configurationisof the echo _sjgnal erating circuit 20, ' Theoutput signa
of the m xing é&ﬁ?cﬁbﬁﬁefgogﬁp%?iggf c ?%%e% %%h% R gaY %é§4€°delayed by
a del aycircuit algricrophbee $édnbackanobehsakapoalékethedel ay circuit 46
via a feedback ci rCu‘i‘l‘ie%@i@eWQ%@dbEnghEcﬂh*treﬁgio%lh&grﬁ%\_{fQégguc' ng a

usual echosignal. A del ay grqup 52 1 s configured q¥ pl uraldel ays which are
connected in pattal fEfechr agAdng &PCitdophivdH P AW HAN t apEeREvViI ng

di ffgrentdel ay {ddBsg a5ockSHoaaske e dalghagrioupnieteavpstghhes out put
signal of the niﬁiqg éectL n_42 agd ut%utsaglgrﬁl gelﬁged signa{s
correspondi ng t9 TheER rY§ e¥?%%?% DuRld. VAPV eVBrHrBRITRE gStIna

usual rever ber ateonaciigual whiich iis cpiiqurictdly atletegcitédcuwithand a

f eedback circui i ¥es e i f i segiion 42, and
tespECE ¥8SthB ?n%gfg%&:on% WiIn £§1g$]geéc§a@&d, thi

out put srever beration sound corres ng to rearrev rat1on sound. The
out put si gnal s t9R&krepaddadie dhecdnpudsnicrerhergysgenap. 52ndand
t_herzgve_rb 5|4 arg yéxed: Wi htl@é'ﬁa@&b@ioilWi%I dﬂﬁﬁb@ﬁ?sﬁhré@hé §@<}gi d thﬁ
m xed signal is output as anecho s al . t ho the.input of the echo
signalgeneratinﬁﬁ%?féﬁitékﬁgﬁs;qﬁﬂéﬁggﬁ, FheSF utaagl“909PE%?%ﬁﬁz 14
converted into whereighdn aawhd eifd aglvitheldcs amy oulipnéveingd of €hg. 3, and
the like, and t C | gna! t.h pute. a e with the
i nstructed echd?ﬁ?%%?st eﬂg ﬁ%£5|gﬁ§1qgg%é}g%fﬁgkbpgcﬁﬁ? gﬁgggéﬁﬁg. 3
canturn on/ of f i#eouspayf igraup effecandorhahfe insdaaicing neectiohe del ay
circgit 46, thechgedbagkgaipral tHedRedbagte CiftehdpiSnet NEigrbGY tine
andgai n of the delay group 52, and the delay tine andi of eedback gain of the
reverb 54, ther®BJeEsensi Hp R ERterddbmng prosass angnikhenvprbess
vari abl egai n ciﬂélgéli bﬁ(h@Otadidﬂ )sbr%tdb@pois(ﬁd Pmra?tngt mﬁﬁza:ﬁs:utﬁeof_thel
m xing circuit t out put I evel (echo | evel) of the whole_echo signa
can beischanged?cb?@?gpfpﬂgSFStﬁpﬁ.&T&mﬂﬂ§rﬂ%g?ﬁﬁ%ﬁ9%0¥€e1%ﬁ¥§85 t he
generated echo addiay prodessp andgralcooftidod Ining odreuicuwhith, t bnwhi ch the
echo, i s not addeg. capda QUEPHS $n XL inal s s Ay ddnal 20 opaL of the

Ci m al o

si ngi'ng sound. e mxin rcuit Xeés the sign e singing sound
with thesignal effeat @@E@i@mﬁﬂ&ﬂﬂuctinguﬁecmdxuut¢@umﬁgnaVoéf the mi xing
circuit 22 is anplified by theanplifier 24 and the anplified signal is
reproducedzsby the | oudspeaker 26.1n response to an operation of the user,
t heeffect operating section 28 (corresponding to theeffect on/off
instructing section, the effect kindinstructing section, or the effect

| evel soi nstructing section) conducts various instructionoperations such as
the on/off state of each effect,selection of the kind of effect (an effect

. " " Y Y Y — ———




function, as described above. The additional anbunt of the effect
corresponds, for exanple, tothe volune of an effect signal in the

har moni zi ngf uncti on, the doubling function, or the |ike. Wensthe nunber of
parts to be added can be selected inthe harnonizing functiono$/Iefzs@onse
to asel ection operation of the user, for exanple, anongfour voice parts in
total consisting of two uppervoice paﬁts wth respect to the part of the
singerio(the main nel ody) and two | ower voice parts,arbitrary one to four
voi ce parts to ebEfedtdeidinptprddass \af ddheparfifecitneldddinggsebeiomi-n nel ody)
arearbitrarily ingtruygied) .of he spuder of Hﬁ%&%u%%ﬂ&“ﬁad?%d QLLgsponds to
the additional amunt of thelseffect nber of co rectéd sounds
whi chare to be %%%%??ﬁp6§eédéntﬂﬁ@a%NQN9qﬂtt9ﬁa%ﬁ%g%@%%nwbecbeﬂécted in
the doubling fupsthomdddiemymiaie elhyl RO t6ON, cakedonpHREd
correspondsto the adg tional anount of tts%% effecft zpThe effect control

i nfoPmati on ext¥hER b@iﬁﬁﬁ% Bt PRcPEIEFe &L & o BFUF HF R i onwhi ch

is contained, fgivexanple, in nusic piecedata as note |nfornat|on of a M DI
si gnal . Forexanple t ,.co | ] [ nelody
(gui de nel ody) |nforﬂg§?%é£ﬁ§ §% Qh%%eggg%gﬁg?éﬁggﬁon delodg i nformation
of a part to beafifledtioftaddhagneni efhgctufégnah, wwﬁhoaplnr@gmaaﬂon of each

part used in thelatéﬁyahedgetgflamt:tah@in, YodudidfSPORSEuli© R eperation of
t hesouser, the echo operating section 3 correigondlngechoto t heAki nd

|nstPuct|ng secifShtinD the e én r&ber gAfedondli€t s vari ous
i nstructi onoperadd DbsoRsdth amohhe osfof that akehof gachreatioeqel agti on of

t he kind of echo (an_echo . deﬁ andSSad%ﬁstne t. of %ge gddjtiongl anount
of the echo. A cOMPRFFEnG G cil 58 5ntPEFE (¢ ePFEEFSddiTg™8&ct i on 38
and the echo adaddgdsandi onlf0the edd® 1y Z0bPeds6 atkerdboce, wthk an
operation and e conty ol on he 1efifect I ection 28
andan operatlonéfﬁ&%he ggh %g%?%??%g seggﬁgn g% edggg%?giggl?

cont¥ol s conduct%@r%?s?ﬁescontrolIlng circuit 58 will be described. (1)
Control Based on thergpeddi®d df tt}féeﬁ tethtO@ﬁ{fahtmenSe@hpemsagca) Cont r ol
Based on On/ O f Sta%g of EffectWen the effe %Hrned on, .the dry

mut i ngi oci r cui t3%2° eFErﬁgﬁlBﬁléﬁth?Qaééﬁr T t ARk PARESEF effect
and the effect addginy peoesssiwigersinid équ;ﬂumnammscmnd pmtphtisan effect
si gnal . When the_ g u fo t t ur ned
of f and the effec%ngéna?Fégéﬁgg ??naoc?§c3§¥u€u&igggéﬁ ﬁgkgte an

ef f et si gnal . I%rtheseagellWhMﬁhﬂiﬁfﬁPRﬁ¢Eﬁ&a¢%lbf¢0¥hechﬁﬁlWgtgectlon 42

out puts the Orlﬁégﬁéatcf&phﬂﬁﬁ. &% émbdéSSGéQQQ %berQﬂEéa| Based on
Ki nd of Effectzowhen the effect is turne Ilomnngcontr is

conducted in actBfddH@ad t 5t RRUkPRY odffbf PEEFe F&' S a8 181 "ehe

har moni zi ng f unei¢oophbeedryignil g wWie ceiignd2 |£stuunkﬂio&b ahd t heef f ect
signal generatipg.ghfUbl d488RST 8haSa228809R3L rOtnLhEaRRE ohO e added
and outputs thegenerated signal. e mxing Section 42 m Xes he5|gnal of
the part to be @ﬂﬁﬁdtnfﬁh1ﬁﬂhQﬂ¢@ﬁh@gsﬁgﬁau0atWﬁhﬁb«¢@ﬁd@@t% @ich is

previously Setf@éh6h§d@§£605£5b89sfHHEEéQH ahne&he ¢8sgagkqt ke3gdoubl i ng
function, the dry muting Citcuit 1s turne and the effect signal

generating circettPelghePatesta thiey Rl t QMﬁ(ﬁﬁ4%ﬁ%ﬁﬁ%ﬁh%@“byaﬁerPect|ngthe
ori gi nal si gnal rasdleubgutthd heddDt 1@st QdSIo@ﬁt@:lut Thm néRfagt skehdon 42

m xes the correctedsssignal at a . m xi.ng,ratiowhich
o vl ouet v csbSFareh ARG et b "Rk i Bct Ao idle B eSS o
changi ng functiwhjichhésdrop b€)94d@¢@0bZ Themedhmy addingt sé@tientur ned on,
and the effects ¥ er:at I erted
signal. At th|sb§?ﬁ% H éﬁﬁﬁﬁ%qﬁﬁ§#f%h§§”§ﬁ?pu?ég?cgrg %e%tgggﬁnal at a
rati o of 100 thetﬁéf@§§ekéfldt reigly tifal ingierug te tPunthenetdegkut i ng

circuit 12 1is tHiﬂédlﬁgtréag1h86585EQ6h5'98@% gfBepakbhE whiel isl4
generates a pitch-nonconverted™sj gnal _and éﬁ@#tCh converted signal.In

accor dance wi t htPhBem@ddarhike bﬁ?tefﬁﬁétf INDRETCEIYar EO BAVEhe ni xed
voi cg part, a scgﬁaéspbhhengoedsﬂﬁ@ﬁﬂsl Ngn@Parin Ias:dmtquﬁce/\mmht BBepr ogr essof
t he nusic piece, % g nEf rrglxmgsegltlon 42 out s the foect
signal at a ratiB°5F4B @d Fo Fﬁg %88 rvoFP8"E5F aPhe *EAGPPAt i oi 5of
the effect signal may be reduced. In the caseof the assi st function, t he
dry nuting circuit 12is turned on, and the effect signal generatingcircuit
14 generates a signal which is obtained bycorrecting the m crophone signal
and outputs thezocorrected signal. At this tinme, the m xing section42
outputs the effect signal at a ratio of 100.1n place of or in addition to
the change ofthe mixing ratio by the m Xxing section 42, theparameters of
the echo S|gnal generatlng CIrCUIt ZOanay be changed (mhen the m xi ng -

S Y b1 o e o



09/12/2002 18 function. At this tine, the mxing ratio of theeffect signal
in the mxing section 42 is changedas required. For exanple, the m xing
ratie of theeffect signal is nade |ower as the nunber of partssto be added
in the harnoni zing function or that ofsuperinposed correctedospundsosn the
doubl i ngfunction is made |arger. As the volunme |evel ofthe effect signal is
made hi gher, the mixing ratioof the efffect signal is nade lower. In place
of orioin addition to the change of the nmixing ratio bythe mxing section
42, the paranmetapeupt ehethe yrdiigdeds & %@ é y26hgagche changed
(whenthe m xi ngad@ih® s8ctpshcased, the values of theparanmeters of the echo
may be reduced).is(2) Control Based on Effect Controllnformatjonln the case
of "the harmoni zi ng fAFEPFBANIt heviheuBreaaRt {UKERESRN oWhERePAEY) st

functi on, theeféﬂCteﬁféwﬁﬂ 4ﬁﬂMHgﬂ|rgbuarwaﬁé: 14 gerer adaedgzoener espondi ng
ef f ect 5|gnal éhe basis of th eff ﬁontro intornablon dand out puts

t hegéner at ed S|% Ftiepd heaT%EE Gr nBR2i ndPunEPPBEZY hd™ni xi ng
rati o of the efdectrdannal wurwhetme kagdsexﬁieflfdétartcd:/ dve t hddpdr.anet er s of
t hezsecho sign i i r i or e th the
pitch of the a*h%gg%?%hggh%r%ﬂg% q?ﬁ%ln%%gf 5&?\@% alt
S|nultaneous|ypeéﬁeeEdvgdndaguhhubnﬂeﬁélgwweﬁfeyttﬁégeﬁﬂeeﬁceﬁﬂee|

i nfornati on. Inwﬁtﬂﬁé@darpgiﬁapnmm@§6phbhesemgﬂbcraﬁa alﬁughmeeeﬂsly
produced sounds,_ of %Qggart to xanpl

mi xi Hgratio of the E%OE.bﬁafeP§°$%ﬁﬁ§eaSa%§?8? goﬁﬂeeﬁQPaﬁﬁters of
t he echo si gnal f@etieeat added j cthid aﬂﬁmmnaehmeﬁnﬂs(df) tGentrhb Based on

Cperation of, EShoRELal L 0. SHphLan RAGR) GRINLAle Sanefl oy BReEuta T Stete

si gnal gener ati ngf carkind 20 g@nehaﬁaseﬁfaﬂﬂuﬁsg@ﬁkﬂiandeprpdusedhe si gnal

When the echo i fef n enati Q does
not sout put the g%hgigggngfﬁgFmﬁé%%ﬁh?ﬁ%agg 52 K?né&q Echthen the echo
is tidrned on, t®ehechs & %ﬁﬂﬁ#@&¢ﬂg ghegaitrreo deiverat ERCaniécho signa

ofcorreSpondingpﬁehéeﬂéa fﬂoﬂCB@iﬂgnéﬁcébbmvem? khagleaekdt.he echo, and
out puts the echo sig@ﬁ.(laff1 In.thecase ere an ffect%guc as t
h

har moni zi ngf uncti on e dBubPCR§ 6 o' seF at H EO}IHE t he
m xing ratio aninfdemzbioeswbichheechbtpanedevets hhg beoghaagedfaccordi ng
to thelskind of s thgpaTBRERL e’adnxa | BohBEnas GOt A € 3akbnd in

whi ch the paraneter B ue I's |arge( i ﬁe echo is strong), the mxing
rati® of theeff@b@ngeénth?nadﬁét#P%ﬁﬁg@mgﬂﬂﬁn9ﬂuﬁh% e@luRcearnBeor t he

paraneters of t@ﬁaﬁ&@@ Sa&@@idﬂﬁeeféé'nﬂKQélréHahgao ar eyphggducedef romthe
initial set vaIu&a&set val ues at g%ﬁf elsuff|C| nt .ef f ect |sgt ai ned even
&

when the effect 278 hbPnased™E)t RaSEFest edfio PEPRFRHSLKe case in
whi ch an effectlsﬂthuasedhezhbaaddﬂthmgﬁlamuuuﬂ1qﬁ tie dobibl mag function
| ssel ect ed, thebg‘éhgg C%Eglhg £l 4fs ofnd dpéﬂ&HFRSBFTBY be

changed in accordance e instructed value o eve
t hee®ho | evel %m?h§¥r9§t§5656f5§0¢0 hé@éﬂh1ﬂ&?g@%§#§+%%altﬁﬁoﬁﬂﬁlng ratlo

of the effect Sbgneheleﬂﬂeaﬂ>qgmlﬁe§éaeed42fb§Iéx3M§¥b et bhe
par anmet er sof the, echo S|gnal enerating circuit 20 arereduced fromthe

initial set val B8 95BPeld BEABGPYhows an exanpl e of setting thessnixing
ratio in the mxing BRetichiand2 | &f t kbecasdiheiendbt bmennef feft thed an echo

are to be addedan the ddi t i onal ,amun he h i nged, by
09/ 12/ 2002 20 changi’y Hie %?Qun%dgﬁ?goé%? 13l ¥iBe' BegTT889,8Y whi 1 e the

echosopar anet er scharghog @namgeﬂnfsouhthe|thaiénpytseBWﬁ¥Lmﬁ)thEn_thls_
setting, the ”‘5h@gu£aéi élt%Fﬁ% Eﬁﬁﬁgﬁigﬁhlhﬁesb%%gb bghees Akxing s is

1000 is set in acc rdanc effec
to be supplied to the echo adding sectlon, and a

delay time, a feedback gain, and an output level of
the echo adding section. For example, reduction of
35 the additional amount of the echo can be realized
by reducing one or more of the items. In the case

where an echo is to be added to a signal which is



to 15 zo Ratio ofKind oforiginal Ratio ofi i effectsignaleffect

si gnal Har noni z- 100 ~0i ngf uncti onDoubl i ng100 ~Of uncti onVoi cechangi ng0

~| 00f uncti onVi rtual duet0 ~100f uncti onAssi st0 ~100f uncti on For the

har moni zi ng function, the mxing ratio may be changed in accogdanczoogth

the nunber of z5 parts to be added. Table 2 shows an exanple of such a

setting (an exanple in which, when allOthe parts to be added are sunmed up,

the ratio of the effect signal is 1000 . 09/ 12/ 2002 21 TABLE 2 5 to 15
obtained by mixing an effect signal with an

original microphone signal at a variable mixing
ratio, the additional amount of the echo can be
changed by changing the mixing ratio in accordance
5 with the on/off state of the effect or the kind of
effect.
The device of the present invention comprises:
a dry muting circuit which enables or disables an
input microphone signal to pass through the dry
10 muting circuit; an effect signal generating circuit
which is connected in parallel with the dry muting
circuit, and which generates an effect signal for
the microphone signal; a first mixing circuit which
mixes signals on input and output sides of the
15 effect signal generating circuit with each other,
at a variable mixing ratio; an echo signal
generating circuit which generates an echo signal
from an output signal of the first mixing circuit;
a second mixing circuit which mixes an output
20 signal of the dry muting circuit, an output signal
of the effect signal generating circuit, and an
output signal of the echo signal generating circuit
with one another; an effect kind instructing
section that instructs a kind of an effect; and a
25 controlling circuit which, in accordance with the
effect kind which is instructed by the effect kind
instructing section, turns on/off the dry muting
circuit and sets contents of the effect signal
which is to be generated by the effect signal
30 generating circuit, and, in accordance with the
instructed effect kind, changes the mixing ratio of
the first mixing circuit.
According to the present invention, when both
an effect and an echo are to be added, the
35 additional amount of the echo is changed in
accordance with the kind of effect to be added.
Therefore, the effect can be rationalized. For



zo KindNunmber of Ratio of of parts tooriginal Rati o of ef fect be
addedsi gnal ef f ect si gnal Harno- ni zi ngone funct-voi ce50 %100

%par t'i onHar no- t woni zi ngvoi ce50 %50 9% unct - part si onHar no-t hr eeni zi ngvoi ce50
%33 % unct - part si onHar no- f our ni zi ngvoi ce50 %25 9% unct-partsi gp/hp/pbezcase
i n which an echo of a kind in which the degree o,f the echo is weak is
used, the ratio of the effect signal ikdy be increased. In the case in which
the device is configured so that zs the ratio of the effect signal is
changed by downesaunphg, umertlke prefer alllaresebothgans ¢ Hfentt | hof Iteure, t he

setting can be ggaklycehanggd 4 o fthad™ne PLAEEHAPL e ONery | Rufifl§£rrbOdi ment

descri bed above, the second so mxing circulrt is confi red so titat the dry
signal (the orlﬁFﬁ5P1ﬁ1é?oﬁHEﬁ@dsPéﬁathgn&npﬁé BCEOPhongn signad added
toget her (the nixi B@t@urcuid ﬂﬁ)lapdahhea@d@ﬁxcslgﬁal tandet f&@d%ho si gnal

are then added et her. (the n1X|n CUIt Al tern ver, t he
secord m xi ng C{L’Bguf‘f ’h’é&p h&? (%ﬁfl ’E%%%tt Fe90A) sYhal 4 the echo
signal are addediaed &henthhefetﬁecnnsxgmglcnscuh$n:aﬂdedduoedth$ ef f ect

51 gnal and ihe ERRBsbanal A enaddek AR LOA eI slgnal Jos gdded. o

Al ternatively, ry signal fect signal, and the
echo signal mayibetaagaed tUyef Ha® ANPYRe Migrophone signal is not

output), whereby the effect is prevented from being
10 excessively increased.

When, in accordance with effect control
information which is obtained with the progress of
accompaniment sound, contents of the effect are
changed, the mixing ratio of the effect signal in

15 the first mixing circuit may be changed according
to this change. When the kind of effect is
separately instructed, the mixing ratio of the
effect signal in the first mixing circuit may be
changed according to the instructed kind of effect.

20 When the echo 1level 1is separately instructed
(including the on/off state of the echo), the
mixing ratio of the effect signal in the first
mixing circuit may be changed according to the echo
level (when the echo level is increased, for

25 example, the mixing ratio of the effect signal is
reduced). When the generating amount of the effect
signal is separately instructed, the mixing ratio
of the effect signal in the first mixing circuit
may be changed according to the generated amount of

30 the effect signal. When the generated amount of
the effect signal is increased, for example, the

mixing ratio of the effect signal is reduced.

BRIEF DESCRIPTION OF THE DRAWINGS
Fig. 1 1is a block diagram showing an

35 embodiment of the present invention;



09/ 12/ 2002 23 What |Is Clained Is: i 1. A device for processing a mcrophone
signal of z a karaoke apparatus, conprising: s an effect adding section

whi ch conducts an a effect adding process wherein a signal in which a s
pitch is changed with respect to an input s m crophone signabspr2asognal
which is appropriately corrected with respect to the input a m crophone
signal is produced, the signal is addéd 9 to the microphone signal, and a
result of the io addition is output; ii an echo addi ng section which
conducts an echo iz Rigi Y i ecbdockhdiegmaansbolwanigsaadileduid afi i s out put
signal of the fg?@ O.Section, and a is result of the addition-is
output; is an g%%g%epn o@fé?ﬁétéﬁ@ti ng section that is instructs whether
the m crophone signali@indér4ded blogcke diffgaam fWiwigPraceBechfitict hen
enters the echoe*&nd@ﬂéilm tIRC IO s9gndilr gehkYa@ihg’ eitBaieche 4€ddi ng x9
section w thout_undergoing the effect adding zo process; and zi a
contolling cir t ﬁhich, in accordance zz with effect on/off instructions
of the effect zs on/off instructing section, turns on/off the effect za

adding process gl 6f fiealc o g SSETHOD. pRPen ZSpMBGROABYERGECT ON
instruction is ; T o which is
to be added z~ by theigchd ashbiPwig sect uhodigensnpaf edhei thresenta case
where an effect; Qfdni NSATUCEAOPi ¢S O] VERe +idht laed dB¥FCecRinfbBEM 1,
wherein the controlling z circuil conducts a control of, In accordance with
3 effect contrd®T$nfBPIAL ildn awnFHRPT 3 gt oRBd dHI8E TR &R IBRCHI t h t he
proghess of accpnpanamd@ntpsDungbhnvefdbos Ngca&entieadt scohidtbecgf fget which is
added by s the effect adding section nd, in_accordance with the effect
control i nf or metFRhE T RAN? ht @RS - %§?i5?§%%2are REEEREA L) ERE

figure. The portions identical with those of Fig.

2 are denoted by the same reference numerals. 1In

the embodiment, a mixing section 42 serves as the

15 first mixing circuit, and the mixing circuits 16
and 18 serve as the second mixing circuit.

In the karaoke apparatus, music piece data

(digital data) reproduced from a recording medium

is supplied to the accompaniment sound generating

20 circuit 10, and a musical sound signal of

accompaniment sound is generated. A signal of

singing sound of the singer which is collected by

a vocal microphone (a microphone signal) is

supplied to an effect adding section 38. In the

25 effect adding section 38, the signal is branched in

two directions, and the branched signals are

supplied in parallel to the dry muting circuit 12

and the effect signal generating circuit 14. The

dry muting circuit 12 enables or disables the

30 microphone signal to pass or from passing through

the dry muting circuit. The effect signal

generating circuit 14 generates an effect signal

for the microphone signal, and is configured by,

for example, connecting in parallel four routes

35 each having a DSP. Among the four routes, two

routes are allocated to the left channel, and the



24 a additional anmount of the echo which is to be added 9' by the echo
addi ng section. i 3. The device of claim1l1, further conprising an 2 effect
1l evel instructing section that instructs an s additional anount of the
effect which is to be 4 added by the effect adding section, ebgreynos2the
controlling circuit conducts a control of, s in accordance wth the
addi ti onal anpbunt of the effect whichlBs instructed by the effect |evel s
instructing section, changing the additional anmount 9 of the effect which
is to be added tsmatwirdf stwd imwdd ngosétie oniglindchhsoeflse adaAnt i onal

amount of i tﬁuﬁg@ bﬁwﬁi S O e@%%@l#@ecﬁﬁgﬁl ddlfg Lggsection. i

4. The device erein t d|t|ona anDunt of
the echo by thétEFExﬂﬁlﬁﬁq|Qﬁ§Qﬂtréagﬂaﬂsgéﬁﬁaééﬂéﬂ By renatglAgaBRe or 4

nore of an inpuiiteyelioh éA6hovted: By00RE Rixihg sietliget 18ddi ng section
which is to be suppljed to s %he g&ho addi n ectu& % d a delay tine, a
f eedBack gain, and af’ ofhufr8vef %fnghés ddi 8 seBtfEoRg i 5. A

device for processtihgna4f c(thborfd rstgnali xdhgz @i kaudoke rdxes abns,
conpr St ng: 5, Wgplbect < addLio. SEeblen Whih Sandudleedn. 2 gl (Rel addi ng

process wherein a sig ange mnth eéct to an
i nput s m croprmmemgmg e rgugitgnid \mtbh éifs applﬂiéprﬁlalmﬂ]y tbheected with

respect to the dppsinay ”ln%QBBﬁBﬁeS'sﬁf&Hal)s Of oduee b £ Skggakii s out put
9 in place of the oOriginal nlcrog one signal, the io signal 15 added to the
t

m criéphone si gri3feERHe AT FLFELY 18fth€:%ﬁﬁ%QQ*?|¥9%&H%u¥atl°®9/12/2002

25 iz an echo aglgli ﬁijlt“{ﬁﬂil @rig\Mallchoﬁonﬂwt Snﬂ&rﬁjth@dctlaﬂﬂl AQ pLecess
wherein an echo_is IS, out put the effect agging

Soct i on. and s PR EEET b e R Sand ER Yl Yl SiSele

to generate an echo signal.
Fig. 3 shows an example of the configuration
15 of the echo signal generating circuit 20. ' The
output signal of the mixing section 42 is supplied
to a repeat echo circuit 44, delayed by a delay
circuit 46, and then fed back to the input of the
delay circuit 46 via a feedback circuit 48 and an
20 adding circuit 50, thereby producing a usual echo
signal. A delay group 52 is configured by plural
delays which are connected in parallel, or one
delay in which plural output taps having different
delay times are disposed. The delay group receives
25 the output signal of the mixing section 42, and
outputs plural delayed signals corresponding to the
early reflected sound. A reverb 54 is a usual
reverberation circuit which is configured by a

delay circuit and a feedback circuit, receives the

30 output signal of the mixing section 42, and outputs
reverberation sound corresponding to rear
reverberation sound. The output signals of the

repeat echo circuit 44, the delay group 52, and the
reverb 54 are mixed with one other by a mixing
35 circuit 56, and the mixed signal is output as an
echo signal. Although the input of the echo signal

generating circuit 20 is monaural, the input is



is an effect kind instructing section that ii instructs a kind of effect
which is to be added by is the effect adding section; and i9 a controlling
circuit which, in accordance zo with the effect kind which is instructed by
the zi effect kind instructing section, sets the effect zz whbgl2ysotp be
added by the effect adding section z3 to have correspondi ng contents, and,
in accordance z~ with the instructed &ffect kind, changes an zs additi onal
anount of the echo which is to be added zs by the echo addi ng section. i 6.
The devi ce of ctanweStedhdmdiontwehenighte andfieft &hadnehst bycttiheg section

instructs an ef Eg% 8 afq agdi ?qga 53,gnghd| i g0y a plalt'fcpo#ﬁ?he aded to 4

the original nlcrop one signa outputting a s résu dition,
the control | i ngcBppagilt Ségpadacageathgddiotitdndl- anount of the echo which is

added by the echo addh”ﬁc&@@:ﬁ'a@;&e 6O R eﬂng\tiﬂc@eﬁhécﬁésﬁl‘ﬂf&ere an
effect of outpu |tc 9 chan ed 5| gﬁBaﬁ? of the origina
EhRafe Gt

n cr ophone io si g?? HEET df ' m>BCaFherein the
controlling z ctummtommmﬂbctheadnﬁuyobrohp|Sﬁacammdmmmmgmthhéeﬁfect

control |nforna&59§ WA @lé%e%ﬁgng% F%ﬁ?gnqéecFﬂgtg %g%a%&pgress of

acconpani ment soun angi ng con Whi €h s added by s
the effect addi gglae@fl '@)lhe aqk a?tlclts?r@aﬁ(ﬂ@ witthe ded asf frdoe eodt r ol

i nfor mation, chgaghngsaphs addhyi goak aﬁ?““& efthaed%qa halngy to be
added 9 by the gcho addi ng sect?oﬁ p 7127 n 02 9 Wﬁg%dgb?Ce of

clai M 5, furthefe@BRBFKsiFFgrarPE E??eE?VP§Peﬁq'nSFh%E?PKgcéééﬂlﬁﬂ t hat
instructs an 3 pddhinceaak ammmﬁeoiachbe £fdrecl . Whikter Sat ¢akeahiradded by

the ef fectaddi ng_secti.on re controlling,circuit c nd cts a
control of, s i aéBcS%E&H&ghaPPﬁ £ @w (ﬁ%l(é%ﬁ %%%%n% Nypn tﬁ@ ect which
is instructed bgirbeitf béctheemiékingi nsrcudti h§,stbei ontpultandgved t he

addi ti onal annungcg Oflé@gﬁng§§|tWQ|C hb$et Ca b aqgﬁ%he eé%ﬁlw% ect io

addi ng section also t i onal anmpunt of ii ichis to
be atfded by thecbéﬁgeﬁddlng iz section. i 9. The device of claimb5, wherein

the change of z the ﬁd@éthﬂ@ ﬁHmWﬁQ Oﬁtf%h@CﬁQthdehéb&Pﬂtﬁ@||'n9
circuit is conducted chan nput, | eyel of the

out put signal off*¥fg8 Exﬁfgﬁe rﬁgﬁ ngc 8CFF8Ha$hW&ﬁ i & 0568n§ pBfied to a
t he echo addi ngthectiionngandiacdeét ay 6t | e, waickedblaek egdion, i@ngoan out put

level of the eCQngd?dQLﬂp 8SEbLQQ"the mixed signal as a final
20 signal of the singing sound. The mixing circuit 22
mixes the signal of the singing sound with the
signal of the accompaniment sound. An output
signal of the mixing circuit 22 is amplified by the
amplifier 24 and the amplified signal is reproduced

25 by the loudspeaker 26.

In response to an operation of the user, the
effect operating section 28 (corresponding to the
effect on/off instructing section, the effect kind
instructing section, or the effect level

30 instructing section) conducts various instruction
operations such as the on/off state of each effect,
selection of the kind of effect (an effect mode),
and adjustment of the additional amount of the
effect (a production amount of the effect). For

35 example, the effect kinds include the harmonizing
function, the doubling function, the voice changing

function, the virtual duet function, and the assist



i 10. A device for processing a mcrophone signal of z a karaoke apparatus,
conprising: s a dry nuting circuit which enables or disables 4 an input

m crophone signal to pass through the dry s nmuting circuit; s an effect
signal generating circuit which is connected in parallel w td?AlRe 2402
muting circuit, a and which generates an effect signal for the 9 m crophone
signal; io a first mxing circuit whi&h mxes signals on ii input and

out put sides of the effect signal iz generating circuit with each other, at
a variable is nfRPA§irari oas d@FaAvibed2 abovg. ech@hsi grddigdeavadt i ng
circuit whichisgapghat 63 AheLETFHHINAriddbids PUEBE! egbAPAk Ofdst he first
mxing circuit;i~a second mxing circuit which mxes an outputissignal of
the dry nuting EPFCUPﬁngnO utpute K Sfifal 6912 hbneFﬁﬁcga§m§H&Fléﬁherating
circuit, and anzaadtpoh,stheadowhl ihg Bohot sogpabr garerlatkeng ®hiegui t Zi with
one anot her; zzap,effect kind instrugti I,0 hat zsi nstructs a kind of
an eftfect; andzggecgﬁPbgFangpgfﬁ u%% &%i%ﬁgggnggéc ngﬁggfgﬁQFpkhe ef f ect
ki nd which is ihberudieethomni zingr sefirct idmnd (inst rmespanssectoona t urns

on/ of f thez~dry I i i t t gl e i gnal
which is to be ggg%lr:gtggg %ggi{%g?ggfée%t%%%%'_ gg,%fer at| é((:'i %%ﬁ?lt%' and, in
accordance wi t h§8HKe VPASEr PREEE &fF dQtad fiPnehahiRd Phe THPXUPPST ati o of

the first mxingogkteCphttblikithheecdpeteetel thbapart0oWhdkeisingaien
anzeffect to be rﬁalized in a£s ate V\Ikgéer t he .dr 3rrutin% circuit is turned
of f tb enabl e t hERRi FAPROMES ?‘%ﬁal M p tt%pb‘éd"h VRS y PREtSSgsci r cui t
is instructed bgrbherekfeohektadsonst vadtengasest tonpet heldednt(iteid i ng
circuitrconductg,_ a tral _of ri at | st h f.ect _si_gnal which
is to be m xed g? f%ggffr%fgnpélgﬁg %?%E???E’aghgo%éﬁegg\?\h tﬁ‘?egase wher e
ani oeffect to barbésrprédyi inatsuatedhnertehe munhsy iqiutanfsitccdiet is

turned on to di gahke tBei-eRbenARNeRE HONMd ¥ PR PRSsHBEnENESUERL he
dryi3nmuting circuit is instructed.il devi ce of claim 10, wherein

2. The
thez&bntrol | | ng®éfeetit W¥BRAUERE BURBRErBF SPITPRESEC5PYAREE WIHER of f ect
control infornmakirentehibeh supbauinpamicde anl ykissippbied wEt Bhehe ipgegr ess of
09/ 12/ 2002 28 s accq? aniqgnt spound, ghgnq&ggifqpteqaglq?c}he $ ef f ect
si gnal which iscagne at €F %?Q e &f'f ect®i S|gnaﬁ %enera th“bir it, and,
i n accordance wnuhbartht ssffecinpuird glonndadrethisogmdsc hamgesgonkls nm xi ng 9

ratio of the figgt +ALXLAAiCEbREA ambldt &F€ tHeViedgfe cl ai m 10, further
conprising anzecho kind instructing section that instructs a kind3of the

echo?&ignal to be gehBPat BIIBGTt NEOBERBASI §RAPTHEREPE | RFtEREEINT swher ein

the controllingcgireglitt 8ONALEESadESE ORATIctOf contradcordZaematiih t he ki nd
of the echowhich i,s,instructed. bg?t hﬁf echo kind instructi ngasecti on,
6

setting the ech8™4Ffna® wh?Bhaiy SFgeTat o €8’ by "t HEEtho PGFal

generating circdbatat @socortespofidingtéont erft sa MADI igigrechr daffoes wit h
t heiiinstructed_ki ft e h [ t 1 X1 ngk zr at:i he first
m Xi ng circuit.?%ﬁgg+%é eV|c%£g?cglg?%F%g?'Pf#f%%ﬁgg%ﬁ%r%?%%ghgﬁzecho
| evePs i nstruct i RgiseBpiloAYt hERifAsPRLEEY) a3néQemagiophasechdnsithsal to be

generated by thgae¢Be $ufpekof§Nee BOUNYLNESEmAti SHEF €d pde teOmer 0l | i ng
circuit conducts ontrol of, in,accordance wi th the echo | eyvel. whichis

S
i nstructed by tﬁggg ho +Bvel “hst MFATITHEASRS | of WSy afSd0Hut | evel
of the echo sigiaE@wﬂhthohsoﬁoehehgqnﬂﬁapﬂdybyimhEhechm;shgmaHMQQenerating
circuit to a cog,asReRdi ngelevel, Qgggbh%@ ﬁBCghdépgﬁa\Mi%% g;*%.et'h'és”.‘mt ed
echo level ,izchanging the mxing ratio of the first mxing 3Circuit.ils.
The device of chaem, 10hef arhhepprevapingi agchmeaf Bct cpavesprpnsiingct i ng

section that inghrygtskendenatal-hogiagosBtt9bnt Badekheckcticunakethi ch is to
instructing section) conducts various instruction
operations such as the on/off state of each echo,
selection of the kind of echo (an echo mode), and
3s adjustment of the additional amount of the echo.
A controlling circuit 58 controls the effect

adding section 38 and the echo adding section 40 in



09/ 12/ 2002 29 a be generated bythe effect signalgeneratings circuit;s
wherein thecontrolling circuitconducts acontrol of, inaccordance with

t hegenerati nga amount of the effect signal which is instructed by9 the

ef fect | evelinstructing section,changing ai o generating anoud®0f2t3e02ff ect
signalwhich is toii be generated bythe effect signalgeneratingiz circuit,
and, inaccordance with theinstructedi £6generating anount of the effect
signal, changingi4 the mixing ratio of the first mxing circuit. .A3y.A
L. A A3. A F9. A {8ccardanceAViHABLan OpedRioy Fand {ePfe3r . Ao2®xrA39. A{ r. A

.A {3R A3. A Ay s inA A ; :
F.AB?AB3*7‘]It~é?§§%$§§§fﬁ+}§35?§_§f ngcngéfééfgafgéfégfbéfca ga]ca]ca]ca
] ca] ca] ca] ca] capBaPE8FRALER] £8] EhF @@ AR g fe ] alg c< a] cRa! ++D

-O]UIJS{ZR2|Tf2U\2\I;I\]9]S9H89aii§@4@@@t@fe]G/GjA@(M&N]Q%Nk&{BMucted ]by] t]he] | cal

vqgl fa cal cal calc™al ca] cal.cal.ca] cal,cal c*a] cal.cal ga] ca] ca] ca] ca]ca] ca

]ca]dh?ca]ca]caf%ﬁ?%gﬁhépggf&%fgﬂi]é@]%'ﬁ@u%%if%%%\ i kkk(r3r6r7rwsy @Cy

Dy4?BC fi mux{}xsni d_YJ]) U] Carptad L aBaslecia] ocn] ddlecaPpeakatlioa] caj calhea] ca] ca] ca

]ca]ca]ca]ca]caF%QFg@]gg%g kG c%%%%} 3l ol ca cal {~s"9®[ & "| wrmhc”Y] ] ] ca] ca
calcalc c%]ca calc é%

] ca] ca] ca] ca] ca caJ ca] ca] cal ca]ca] ca] ca]ca]ca] ca]ca]c
a] Ca] Ca] Ca] Ca] Ca] cal fpl)GContro Based on On/0ff State of Effect

& " | wrmhe”Y] 1] ca] cajpahcahealsaaiscal Gal calspdsadsal €aL] aalcaleakeal cal cal ca
] ca] ca] ca] ca] ca] ca] ca] calca] calca]ca]c 7|]>3nf10%&'()-CP )
SLlO%&f()-!LlO%&?FFPP%O -ef_tkrned on?off in accordance with the

10%! () - G10%& (inBAbAURPEADYENG) the BLAKR (314828" HoHErEkkdy 3" 10%! ()
-!3"}0%&'():!0‘§nf10%%: -CuV<!>£gf?0W &IS -L%‘lO%ﬁ&'gk-% 2109& l()- 19 10‘
10! C 3" 109&' () - ©3*%H% ?‘%‘ RSLRLCR TB@&& %?- SnfRoFEEREY- 3Pty 100ke () -
3M' 109%& () - 3i Fhehl0ehs' EHLeR¥R' MulPjYuded | PIff, 108&&' (Qry 3muta¥g& ()- " "3il"
n 10%&! () - 3 10%s§i¢) 181 b sulGelad™ 10%<&{d - £k "SEIOYE; Gha13) M 10%<&
O)-"3i1"&10%& ()- 3)mM10%& ()- 3
15 generating circuit 14 -does not generate an effect
signal. In the case in which the effect is off,
the mixing section 42 outputs the original
microphone signal as it is (100%).
(b) Control Based on Kind of Effect
20 When the effect is turned on, the following
control is conducted in accordance with the kind of
effect. In the case of the harmonizing function,
the dry muting circuit 12 is turned off, and the
effect signal generating circuit 14 generates a
25 signal of the part to be added and outputs the
generated signal. The mixing section 42 mixes the
signal of the part to be added with the original
signal at a mixing ratio which is previously set
for the harmonizing function. 1In the case of the
30 doubling function, the dry muting circuit is turned
off, and the effect signal generating circuit 14
generates a signal which is obtained by correcting
the original signal and outputs the corrected
signal. The mixing section 42 mixes the corrected
35 signal with the original signal at a mixing ratio
which is previously set for the doubling function.

In the case of the voice changing function, the dry
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muting circuit 12 is turned on, and the effect
signal generating circuit 14 generates a pitch-
converted signal. At this time, the mixing section
42 outputs the effect signal at a ratio of 100%.
L In the case of the virtual duet function, the dry
muting circuit 12 is turned on, and the effect
signal generating circuit 14 generates a pitch-
nonconverted signal and a pitch-converted signal.
In accordance with the male voice part, the female
10 voice part, or the mixed voice part, a signal of
the corresponding part is output with the progress
of the music piece. At this time, the mixing
section 42 outputs the effect signal at a ratio of
100%. For the mixed voice part, the mixing ratio
15 of the effect signal may be reduced. 1In the case
of the assist function, the dry muting circuit 12
is turned on, and the effect signal generating
circuit 14 generates a signal which is obtained by
correcting the microphone signal and outputs the
20 corrected signal. At this time, the mixing section
42 outputs the effect signal at a ratio of 100%.
In place of or in addition to the change of
the mixing ratio by the mixing section 42, the
parameters of the echo signal generating circuit 20
25 may be changed (when the mixing ratio is increased,
the values of the parameters (the delay time, the
feedback gain, the output level, and the like) may
be reduced).
(c) Control Based on an Additional Amount of
30 Effect
The number of output routes of the effect
signal generating circuit 14, and the volume level
of the output are controlled in accordance with
instructions on the volume level of the effect
35 signal, the number of parts to be added in the
harmonizing function, and the number of

superimposed corrected sounds in the doubling
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as required. For example, the mixing ratio of the
effect signal is made lower as the number of parts
to be added in the harmonizing function or that of
superimposed corrected sounds in the doubling
function is made larger. As the volume level of
the effect signal is made higher, the mixing ratio
of the effect signal is made lower. In place of or
in addition to the change of the mixing ratio by
the mixing section 42, the parameters of the echo
signal generating circuit 20 may be changed (when
the mixing ratio is increased, the values of the
parameters of the echo may be reduced).

(2) Control Based on  Effect Control
Information

In the case of the harmonizing function, the
virtual duet function, or the assist function, the
effect signal generating circuit 14 generates a
corresponding effect signal on the basis of the
effect control information, and outputs the
generated signal. In the case of the harmonizing
function, the mixing ratio of the effect signal in
the mixing section 42 and/or the parameters of the
echo signal generating circuit 20 are changed in
accordance with the pitch of the melody of the part
to be added and the number of simultaneously
produced sounds which are given by the effect
control information. In a melody portion where the
number of simultaneously produced sounds of the
part to be added is large, for example, the mixing
ratio of the effect signal is reduced and/or also
the parameters of +the echo signal generating
circuit 20 are reduced.

(3) Control Based on Operation of Echo
Operating Section 34

(a) Control Based on the On/0Off State of Echo
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case where an effect such as the harmonizing
function or the doubling function is selected at
this time, the mixing ratio and the values of the
echo parameters may be changed according to the
kind of echo. Specifically, in the case of an echo
of a kind in which the parameter value is large
(i.e., the echo is strong), the mixing ratio of the
effect signal in the mixing section 42 is reduced
and/or the parameters of the echo signal generating
circuit 20 are reduced from the initial set values
(set wvalues at which a sufficient effect is
attained even when the effect is not used).

(c) Control Based on Echo Level

In the case in which an effect such as the
harmonizing function or the doubling function is
selected, the mixing ratio and the value of the
echo parameter may be changed in accordance with
the instructed value of the echo level. When the
echo level is instructed so as to have a large
value, the mixing ratio of the effect signal in the
mixing section 42 is reduced and/or the parameters
of the echo signal generating circuit 20 are
reduced from the initial set values.

Table 1 below shows an example of setting the
mixing ratio in the mixing section 42 in the case
where both an effect and an echo are to be added

and the additional amount of the echo is changed by
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What Is Claimed Is:

1 1. A device for processing a microphone signal of
2 a karaoke apparatus, comprising:
3 an effect adding section which conducts an
4 effect adding process wherein a signal in which a
5 pitch is changed with respect +to an input
6 microphone signal or a signal which is
7 appropriately corrected with respect to the input
8 microphone signal is produced, the signal is added
9 to the microphone signal, and a xresult of the
10 addition is output;
11 an echo adding section which conducts an echo
12 adding process wherein an echo 1is added to an
13 output signal of the effect adding section, and a
14 result of the addition- is output;
15 an effect on/off instructing section that
16 instructs whether the microphone signal undergoes
17 the effect adding process and then enters the echo
18 adding section, or directly enters the echo adding
19 section without undergoing the effect adding
20 process; and
21 a controlling circuit which, in accordance
22 with effect on/off instructions of the effect
23 on/off instructing section, turns on/off the effect
24 adding process of the effect adding section, and,
25 when an effect on instruction is given, reduces an
26 additional amount of £he echo which is to be added
27 by the echo adding section, as compared with the
28 case where an effect off instruction is given.
1 2. The device of claim 1, wherein the controlling
2 circuit conducts a control of, in accordance with
3 effect control information which is automatically
4 supplied with the progress of accompaniment sound,
5 changing contents of the effect which is added by
6 the effect adding section, and, in accordance with

7 the effect control information, changing an
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8 additional amount of the echo which is to be added
9’ by the echo adding section.
1 3. The device of claim 1, further comprising an
2 effect level instructing section that instructs an
3 additional amount of the effect which is to be
4 added by the effectadding section, wherein
5 the controlling circuit conducts a control of,
6 in accordance with the additional amount of the
7 effect which is instructed by the effect level
8 instructing section, changing the additional amount
9 of the effect which is to be added by the effect
10 adding section, and also the additional amount of
11 the echo which is to be added by the echo adding
12 section.
1 4. The device of claim 1, wherein the change of
) the additional amount of the echo by the
3 controlling circuit is conducted by changing one or
4 more of an input level of the output signal of the
5 effect adding section which is to be supplied to
6 the echo adding section, and a delay time, a
7 feedback gain, and an output 1level of the echo
8 adding section.
1 5. A device for processing a microphone signal of
2 a karaoke apparatus, comprising:
3 an effect adding section which conducts an
4 effect adding process wherein a signal in which a
5 pitch is changed with respect to an input
6 microphone signal or a signal which is
7 appropriately corrected with respect to the input
8 microphone signal is produced, the signal is output
9 in place of the original microphone signal, the
10 signal is added to the microphone signal, and a

11 result of the addition is output;
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12 an echo adding section which conducts an echo
1 adding process wherein an echo is added to an
14 output signal of the effect adding section, and a
15 result of the addition is output;
16 an effect kind instructing section that
17 instructs a kind of effect which is to be added by
18 the effect adding section; and
19 a controlling circuit which, in accordance
20 with the effect kind which is instructed by the
21 effect kind instructing section, sets the effect
22 which is to be added by the effect adding section
23 to have corresponding contents, and, in accordance
24 with the instructed effect kind, changes an
25 additional amount of the echo which is to be added
26 by the echo adding section.
1 6. The device of claim 5, wherein, when the
2 effect kind instructing section instructs an effect
3 of adding a signal in which a pitch is changed to
4 the original microphone signal and outputting a
5 result of the addition, the controlling circuit
6 reduces an additional amount of the echo which is
7 added by the echo adding section, as compared with
8 the case where an effect of outputting the pitch-
9 changed signal in place of the original microphone
10 signal is instructed.
1 7. The device of claim 5, wherein the controlling
2 circuit conducts a control of, in accordance with
3 effect control information which is automatically
4 supplied with the progress of accompaniment sound,
5 changing contents of the effect which is added by
6 the effect adding section, and, in accordance with
7 the effect control information, changing an
8 additional amount of the echo which is to be added

9 by the echo adding section.
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12 section.

1 9. The device of claim 5, wherein the change of
2 the additional amount of the echo by the
3 controlling circuit is conducted by changing one or
4 more of an input level of the output signal of the
5 effect adding section which is to be supplied to
6 the echo adding section, and a delay time, a
7 feedback gain, and an output level of the echo
8 adding section.

1 10. A device for processing a microphone signal of

2 a karaoke apparatus, comprising:

3 a dry muting circuit which enables or disables
4 an input microphone signal to pass through the dry
5 muting circuit;

6 an effect signal generating circuit which is
7 connected in parallel with the dry muting circuit,
8 and which generates an effect signal for the
9 microphone signalj;

10 a first mixing circuit which mixes signals on
11 input and output sides of the effect signal
12 generating circuit with each other, at a variable

13 mixing ratio;
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Y a second mixing circuit which mixes an output
18 signal of the dry muting circuit, an output signal
19 of the effect signal generating circuit, and an
20 output signal of the echo signal generating circuit
21 with one another;

22 an effect kind instructing section that
23 instructs a kind of an effect; and

24 a controlling circuit which, in accordance
25 with the effect kind which is instructed by the
26 effect kind instructing section, turns on/off the
27 dry muting circuit and sets contents of the effect
28 signal which is to be generated by the effect
29 signal generating circuit, and, in accordance with
30 the instructed effect kind, changes the mixing
31 ratio of the first mixing circuit.

1 11. The device of claim 10, wherein, when an
2 effect to be realized in a state where the dry
3 muting circuit is turned off to enable the
4 microphone signal to pass through the dry muting
5 circuit is instructed by +the effect kind
6 instructing section, +the controlling circuit

7 conducts a control of lowering the ratio of the

8 effect signal which is to be mixed by the first
9 mixing circuit, as compared with the case where an
10 effect to be realized in a state where the dry
11 muting circuit is turned on to disable the
12 microphone signal from passing through the dry
13 muting circuit is instructed.

1 12. The device of claim 10, wherein the

2 controlling circuit conducts a control of, in
3 accordance with effect control information which is

4 automatically supplied with the progress of
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8 amount of the effect signal which is instructed by
9 the effect level instructing section, changing a
10 generating amount of the effect signal which is to
1 be generated by the effect signal generating
12 circuit, and, in accordance with the instructed
13 generating amount of the effect signal, changing

14 the mixing ratio of the first mixing circuit.



