1 KARAOKE APPARATUS | MPARTI NG DI FFERENT EFFECTS TO VOCAL ANE>§qﬁ§H§ ?
BACKGROUND OF THE | NVENTI ON The present invention relates to

apparatus pro- vided with a harnonizing facility to- generate a harnony

. signal mnusically harnmoni zing with a karaoke singing voice. There is a known
~ kar aoke apparatus which reproduces karaoke sound wth addi ng sound effects
. such as echo and reverbera- tion to a vocal signal picked up by a
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Pat ent Application No. Hei 7-16181. In this patent application, the
harnmoni zing facility is achieved by shifting a pitch of the vocal signal to
gen- erate the harnony signal harnonizing wwth the singing voice. The
generated harnony signal is mxed with the singing voice. In the prior art
not ed above, the sound effects such as echo _and reverberatlon are added to
an audi o signal gener at BAGW {hé) EVINMENTBIAN and t he har nony
signal. Ac- cordingly, the sane sound effect is aI ways added to the

ori gi nal 2

The present invention relates to a karaoke apparatus pro-
vided with a harmonizing facility to generate a harmony signal
musically harmonizing with a karaoke singing voice.

There is a known karaoke apparatus which reproduces karaoke
sound with adding sound effects such as echo and reverbera-
tion to a vocal signal picked up by a microphone in order to
enrich the karaoke performance.

Further, arecent karaoke apparatus is provided with harmo-
nizing facility to generate a harmony chorus signal harmonizing
with the karaoke singing voice. The applicant has already pro-
posed such a karaoke apparatus in Japanese Patent Application
No. Hei 7-16181. In this patent application, the harmonizing
facility is achieved by shifting a pitch of the vocal signal to gen-
erate the harmony signal harmonizing with the singing voice.
The generated harmony signal is mixed with the singing voice.

In the prior art noted above, the sound effects such as echo
and reverberation are added to an audio signal generated by
mixing the input vocal signal and the harmony signal. Ac-

cordingly, the same sound effect is always added to the original



vocal signal and the synthesized harnony signal. However, the type or depth
of the sound effect suitable for the original vocal signal is different
fromthat for the harnony signal. For exanple, a certain type or depth of
the sound effect is appropriate for the original vocal signal, but the sane
~effect may be excessive or insufficient jor the harnony signal. On the
~other hand, even if a certain type or depth of the effect may be good for

t he harnony signal, the_sa ffect may be _excessive or_insufficient for
the vocal si gnwcalﬁsmr@ﬁs@@ synkhesized harmeonyragaslnd ef fect may be
selected for both_of the vocal and harnpny signals, but the pon?ronised one
may not be opti milewevenotine dypener depthl of thersound effectssyitableforessi ng
for generating or synthesizing the harnmony signal takes several
m | i-seconds ttheeviginal vecal mignak ixdiffierendritonh th atHorhttreraynsomyal
follows the vocal signal with a delay. Addition-of the sane effect of the

vocal signal tgigaathFardetanpde haoeetainstypebrwddpiiuof thesotatd effeche del ay

may result in an unnatural harnoni zing effect. Thus; the singer nay be

di sturbed by tiReappiestiatOUNMARE Q’]gﬁi‘iﬁ VOVAT\Siged] T s toth @ Batn & bffele

present invention’is to solve the problens noted above, and to provide
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the other hand, even if a certain type or depth of the effect
may be good for the harmdny signal, the same effect may be
excessive or insufﬁcient for the vocal signal. A compromised
type or depth of the sound effect ma,y be selected for both
of the vocal and harmony signals, but the compromised one
may not be optimum for both of the signals. Further, the
signal processing for generating or synthesizing the harmony
signal takes several _mih-sécdﬁds to several tens mili-seconds,

~and thus the harmony signal follows the vocal signal with a
delay. Addition of the same effect of the vocal signal to such
a delayed harmony signal without considering the delay may

result in an unnatural harmonizing effect. Thus, the singer

may be disturbed by the effect.

SUMMARY OF THE INVENTION

‘The purpose of the present invention is to solve the problems
noted above, and to provide optimum sound effects indepen-

dently for the vocal and harmony signals so that the karaoke



si nger can confortably sing in karaoke performance. According to the

I nvention, a karaoke apparatus conprises a pickup device that collects a
st ngi ng voi ce sound to convert the same into a correspondi ng vocal signal,
a nusic genera- tor device that generates a nusic signal representative of
a karaoke acconpani nent sound which is sglected to acconpany the singing
voi ce sound, a harnony generator device that gen- erates a harnony signa

representative.of a harnony,c s sound which is de consonant with the
e ne Vol co aiggRn i FPRlioThabliR sits T di ke Rer R BAReE et he vocal
~signal to im part an effect go .fhe collected singing vojce sound, a second
processor devi ceX9rding s the inyenkiomon kafngks aRBAERHIS COMPHHES he
vocal signal to i_gﬁart anot her effect to the harnony chorus sound

i ndependent | y & pigkupedevicg tlyat sotlects andinging voisuseund i sonvert
anplifies the processed vocal signal, the processed harnony signal and the
gener at ed nusithesisgna¢ inboas correspondimg woca) signali ce rmusicl genlegahar nony
chorus sound and the karaoke accompani nent sound concurrently with each

ot her. BRI EF Dio3CHeRi¢ONhaR g%efmav bJGﬁuEsigus'%(nhli sepreseheativiecoblck

diagramillustrating an em bodi nent of a karaoke apparatus according to

the present irkarg®ie &Fcompahiment sound which is selected to accompany
the singing voice sound, a harmony generator device that gen-
erates a harmony signal representative of a harmony chorus
sound which is made consonant with the singing voice sound,
a first processor device that processes the vocal signal to im-
part an effect to the collected singing voice sound, a second
processor device that processes the harmony signal separately
from the vocal signal to impart another effect to the harmony
chorus sound independently from the singing voice sound, and
a sound device that amplifies the processed vocal signal, the
processed harmony signal and the generated music signa.l_ SO as
to sound the singing voicé sound, the harmony chorus sound

and the karaoke accompaniment sound concurrently with each

other.

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 is a schematic block diagram illustrating an em-
bodiment of a karaoke apparatus according to the present in-

vention.



Figure 2 is a schematic block diagramillustrating an ar- rangenent of a
har nony generator device in the enbodi nent of the inventive karaoke
apparatus. Figure 3 is a schematic block diagramillustrating an ar-
rangenent of a DSP in the enbodi mnent of the inventive karaoke appar at us.
Figure 4 is a schematic block diagramil4ustrating an ax- rangenment of a
frequency response adjustor provided in the DSP. Figure 5 is a schematic

bl ock diagramilluystratjng an - ran n f an ec controll er provided
in the DSP. Fi gurd8aies aPSs@hﬁ W’@'tlﬂf? iﬁgciﬁi ab%ﬁﬂml Hﬁ‘ﬁﬁfé%%% 3héther
arrangenment of the echo c ntgoller provided in the DSP.. Figure .7 is a
schemati ¢ bl ocrengementh of rubermaniy genesator deyieein tdre gmbodimeniti on
controller provided in the DSP. Figures 8(a), 8(b) and 8(c) are a graphic
chart ill ustraof theviavientives kanaioké pqparaspsl i ed to a main vocal signal

pi cked up via a mcrophone. Figures 9(a), 9(b) and 9(c) are a graphic chart
I I'lustrating variKigureodni$ ef feleematiplbledkt didgramnillwstyasimg far rapmi zi ng
with the main vocal signal. Figures 10(a)-10(d) are a graphic chart
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apparatus. '

Figure 4 is a schematic block diagram illustrating an ar-
rangement of a frequency response adjustor provided in the
DSP.

Figure 5 is a schematic block diagram illustrating an ar-
rangement of an echo controller provided in the DSP.

Figure 6 is a schematic block diagram illustrating another
arrangement of the echo controller provided in the DSP.

Figure 7 is a schematic block diagram illustrating an ar-
rangement of a reverberation controller provided in the DSP.

Figures 8(a), 8(b) and 8(c) are a graphic chart illustrating
various sound effects applied to a main vocal signal picked up
via a microphone.

Figures 9(a), 9(b) and 9(c) are a graphic chart illustrating
various sound effects applied to harmony signals harmonizing
with the main vocal signal.

Figures 10(a)-10(d) are a graphic chart illustrating various

sound effects applied to a karaoke music signal.

DETAILED DESCRIPTION OF THE INVENTION



Detarl s of an enbodi nent of the present invention will be described with
reference to the draw ngs hereunder. Figure 1 is a schematic bl ock diagram
iTlustrating a karaoke apparatus according to the present invention.
However, the present in- vention is not limted only to the enbodi nent
described below. In Figure 1, a pickup dgvice such as a mcrophone 1 picks
- up or collects a singing voice sound of a karaoke singer, then con- verts
‘the same into an.electric vocal ,signal, and.outputs the vogal si. | . The
vocal signal is ebalt) of A GRb 1gend OEJJ»@dpsewgssmﬁ@n@w wilcheand a
" harnony signal generating sys- temHS. |In the original sound processing
system 0S, an descrnibed watlDirgferencectonthet drawings hereyndes. figgmqaal vocal
signal into a corresponding digital signal. A first processor device in the
formof a DSP '(thgécﬂmlmStigmblocat diagsam) ilbustadsing ai ake apparasusound
effects such as echo, reverberation and frequency response to the vocal
si gnal digi ti zadcéndingetéVihe presenfeinentiba. eHewevenpthe quresentlinsi gnal
~is converted into an anal og signal by a D A (Digital/Anal og) converter 4.

I'n the harnonyventioal isagselizhited it fothe erdBodiMeatdesceibed belegnverts
the input vocal signal into a correSponding digital signal. The pitch of

har mony. gener aror Berey & PRAGHEABGEE sickl PR ilctbphon® T R 21y

harmoni 2ing Wb chiectd s9bitfing Vaice YU of s RaFadlkt Siflgéf, Hih RbACesSOr
| verts the same into an electric vocal signal, and outputs the
vocal signal. The vocal signal is divided into an original sound
processing system OS and a harmony signal generating sys-

tem HS. In the original sound processing system OS, an A/D
(Analog/Digital) converter 2 converts the original vocal signal

into a corresponding digital signal. A first processor device in

the form of a DSP (Digital Signal Processor) 3 adds or imparts
various sound effects such as echo, reverberation and frequency
response to the vocal signal digitized by the A/D converter 2.

The effect-imparted vocal signal is converted into an analog
signal by a D/ A (Digital/Analog) converter 4.

In the harmony signal generating system HS, an A/D con-
verter 5 converts the input vocal signal into a corresponding
digital signal. The pitch of the digitized vocal signal fed from
the A/D converter 5 is shifted by a harmony generator device
6 in order to generate a harmony signal musically harmonizing

with the original vocal signal. A DSP 7 is a second processor



devi ce structured simlarly to the DSP 3 so as to add various sound effects
to the harnony signal generated by the harnony generator device 6. The
harmony signal processed and effect- added by the DSP 7 is converted into
an anal og signal by a D/A converter 8. The output of the D/A converter 8 is
- mxed with the original vocal signal fedfromthe DJA converter 4. An A/D

. converter 9 converts a nusic si gnal representative of a karaoke

" acconpani mrent sound i ncl d| n dy r hyt hm pa whi ch are
orovi ded basedleWcs SEMstHEEd Sgpﬁfaeﬁmwp ShedD¥R .50 ?ﬁi@d{aglgu%h 2 LD
(Laser Disc) and npact |nto a correspo git signal. A
third processcO @%tﬁt{oh n)gsggp:a EGEWB%BYO&!@ mpll%ffects
such as echo, reverberation and f requency response to the_nusic signal
di gitized by tgenevaborchewicech. o Hgm\mcnytmgn@drpmqmee@fand:@ﬁeﬂ rd DSP
10 is slightly different fromthat of the first DSP 3 and the second DSP 7
as described |added ByethwidDBPsi7gisaconvertesk ént@ran eirfalog- sigied by ahe DSP

10 is converted into an analog signal by a DDA (D gltaI/AnaI 0g) converter

11, The out putDgfA tdomvierferc 8nVEhe eyutbluti 6f whedd /W cbnvbeter §riglmpited from
the D/A converters 4 and 8. An anplifier 12 anplifies the m xed signals of

the outputs frgH mﬁer@ﬁgﬁi?él v8chl ﬁgr@l"i%ﬁt ﬁfoin‘lbhe?D dcéﬂveﬂefwdspeaker

SP acoustically reproduces the m xe ound signals arplified by t

anplifier 12. Nang) W /PhG@tel 9%onverts s tiRié Sigdial representatlve of

a karaoke accompaniment sound including a melody part and
a rhythm part, which are provided based on a song data stored
in an external memory media such as LD (Laser Disc) and CD
(Compact Disc), into a corresponding digital signal. A third
processor device in the form of a DSP 10 adds various sound
effects such as echo, reverberation and frequency response to
the music signal digitized by the A/D converter 9. However,
the structure of the third DSP 10 is slightly different from that
of the first DSP 3 and the second DSP 7 as described later.
The music signal processed and effect-added by the DSP 10
is converted into an analog signal by a D/A (Digital/Analog)
converter 11. The output of thé D/A converter 11 is mixed
with the signals fed from the D/A converters 4 and 8.

An amplifier 12 amplifies the mixed signals of the outputs
from the respective D/A converters 4, 8,and 11. A loudspeaker
SP acoustically reproduces the mixed sound signals amplified

by the amplifier 12. Namely, the amplifier 12 and the loud-



7 speaker SP constitute a sound device. A CPU 13 controls operation of the
whol e system The CPU 13 controls the harnony generator device 6 and the
DSPs 3, 7, and 10 in response to key input information froma key
~controller 14. The key input information includes a command of song
sel ection, a designation of an effect noge such as echo, and a command for
~the harnony generation. Further, the CPU 13 constitutes a part of a nusic
generator device for erati the nusic ,signal. The detailed structure of
t he har nony geﬁé‘?%k%"r g?e]@P@étg%\’iﬁlar sgunged€VI%ad hereunder with reference

to Figure 2. As shag Ln _Figure 2, the har y generator devjce .S com
prised of a filt @%’I&A& %Qféﬁlﬁzgﬁﬁ@ﬁlén@%;}mw ﬂSYﬁéem-ngﬁ éEU

el i m nates undesirabl e_noi se conponents from an input of the original vocal
si gnal . The pi 13rcantivels thesharmanys geserator evice ¢h apid she s, the
original vocal signal passed through the filter 60 by predeterm ned degrees
in order to gefgraatic H) har resporsgral kegpirpabt atformation framoaykepor us
sound har- nonizing well with the original singing voice sound. In the

present enbodi ggitroller 14. Oke ik¥yeinpupinfaithabivmihcude’r 4 corhnided chor us

sound havi ng various chords by generating the har- nony chorus sound

hSuah ehannele g il § QSN of 4 L Kot et o 1o
paranmeters frofq 5 command for the harmony generation. Further, the CPU

13 constitutes a part of a music generator device for generating

the music signal.

The detailed structure of the harmony generator device 6
will be described hereunder with reference to Figure 2. As
shown in Figure 2, the harmony generator device 6 is com-
prised of a filter 60 and pitch converters 61 to 64. The filter 60
eliminates undesirable noise components from an input of the
original vocal signal. The pitch converters 61 to 64 shift the
pitch (frequency) of the original vocal signal passed through
the filter 60 by predetermined degrees in order to generate a
harmony signal representative of a harmony chorus sound har-
monizing well with the original singing voice sound. In the
present embodiment, it is possible to present parallel parts of
the chorus sound having various chords by generating the har-
mony chorus sound through channels of the four pitch convert-
ers 61 to 64. The parameters to control the pitch shift can be

- stored in a ROM. The CPU 13 reads out the parameters from



8 the ROMin order to distribute themto the pitch converters 61 to 64. The
structure of the DSPs 3, 7, and 10 w || be described hereunder with
referring to Figures 3 to 7. The structure of the first DSP 3 which
processes the original vocal signal is the sane as that of the second DSP 7
- whi ch handl es the signal processing on tBe harnony signal. However, the

- structure of the third DSP 10, which handles the nusic signal, is different

cfromthat of t .and 4 wthy.respect o an, echo cons troller. The
i fTeronce wi | HiBdREOVCIR pdearate isERBRER fttert vE T8 Brh cORYERtts o «he
DSP is explain rring to the first DSP 3 as an exanple, and the

ai ref?l ( _ _ _

. structure of t 56410 wi Il be described later with respect to the echo
controller. Figure 3 is a schenatic block diagramillustrating an em

bodi nent of the DSkesstrugturguictize Dh¥so8p G pndcdBpwillcbeodesaribed (Low
- Pass Filter) 31, an HPF (H gh Pass Filter) 32, a frequency response

~adj ustor 33, aheremtmdenrwithl refersihg sodFaguraseBbto &f.i dhhe wtruoture of5. The
LPF 31 and HPF 32 elim nate noi ses such as harnonics and | ow frequency

conmponent's, anthe#dastdDBP 8 whids xeésemtl]@@@rggim@aroﬁaltsignahﬁwthai gnal .
The frequency response adjuster 33 is structured in the formof a digital

5 o o ks 4 U fesond DS I ickchntler o' 2
froma ROMin Le§E9Ag on the harmony signal. However, the structure of
the third DSP 10, which handles the music signal, is different ’
from that of the DSPs 3 and 7 with respect to an echo con-
troller. The difference will be described later. Therefore, the
general structure of the DSP is explained referring to the first
DSP 3 as an example, and the structure of the DSP 10 will be
described later with respect to the echo controller.
Figure 3 is a schematic block diagram illustrating an em-
bodiment of the DSP 3. In Figure 3, the DSP 3 is comprised
of an LPF (Low Pass Filter) 31, an HPF (High Pass Filter) 32,
a frequency response adjustor 33, an echo controller 34, and a
reverberation controller 35. The LPF 31 and HPF 32 eliminate
noises such as harmonics and low frequency components, and
pass only a necessary frequency range of the input signal.
The frequency response a,djuéter 33 is structured in the form
of a digital filter as shown in Figure 4. In Figure 4, filter
coefficients A0Q, A1, A2, B1, B2 are controlled by the CPU 13

according to the parameters read out from a ROM in response



9 to‘key input information provided by the key controller 14. The i nput
vocal signal is adjusted to have a certain frequency characteristic
specified by the paraneters. The echo controller 34 is also structured in
the formof a digital filter as shown in Figure 5. In Figure 5, input
signals L and R are attenuated by attenugators 51 and 52, and then a
differential signal L-Ris generated by an adder 53. The differ- ential

-signal L-Ris fed to.a del ay, menor.y 55 throu a filter 54, Lch js used
- for adj ust rrentz‘bﬁ“%dpp n f%@%%{}ﬁ@nf’.m?‘ &rg?abrtdl% e&’ré’%g’teﬂell‘gy time
for the input cal] signal. The delay tinme corresponds to an, interval

bet ween write/ mpwt vesadrsignal ipadiystad tokavw pr eedpin,fregnaney
signals de- rived fromthe nenpry 55 are attenuated by attenuators 56, and
are mxed by aghavrrteristic Bpecified by thelparametersngs, a desired echo
pattern can be produced for the vocal siﬁnal. The del ay tinme can be

control | ed accor e echa centroller 3dads talso rapruttuired dtanthy fB%m wii he t he
echo level is controlled by coefficients of the attenuators 56. An echo

control ler 34" difitahéiltér ad diRwilin FigureB.uladFagusd Gininputsipi#fls6. I n

case of the echo controller 34', delayed signals fromthe nenory 55 are

divided into tPO;8QIRNEEES alst@ﬁ)&a@]d gy?ea,ﬁ'ﬁe}bﬁt%%r@m%hﬂ %281%&(3%% a

i ndependent|ly attenuated from ea her by attenuators 58L and 56R for

each channel, Ao A% ANGEnI TER Y Fiitrated By 30%addBr 581°TheSdiffdr-t he
ential signal LR is fed to a delay memory 55 through a filter

54, which i1s used for adjustment of “surround” component.
The memory 55 creates a delay time for the input vocal signal.
The delay time corresponds to an interval between write/read
timings of the memory 55. The differently delayed signals de-
rived from the memory 55 are attenuated by attenuators 56,
and are mixed by an adder 57. By these signal processings,
a desired echo pattern can be produced for the vocal signal.
The delay time can be controlled according to the write/read
timing of the memory 55, while the echo level is controlled by
coeflicients of the attenuators 56.

An echo controller 34’ of the third DSP 10 is structured as
shown in Figure 6. In case of the echo controller 34/, delayed
signals from the memory 55 are divided into two channels L and
R. The divided signals I and R are independently attenuated
from each other by attenuators 56L and 56R for each channel,
and are then mixed by adders 57L and 57R. The rest of the



10 structure is the sane as that of the echo controller 34 described
before. The reverberation controller 35 is structured in the formof a
digital filter as shown in Figure 7. In Figure 7, a reverberation pattern
can be controlled by nodifying delay tinmes and gain coefficients gl and g2
in delays 71 and 72. The DSPs 3, 7, 10 age independently controlled by the
CPU 13 according to different paraneters in order to control the sound

ef fect signal processings,for respective,anes pf the vgcal, ,signal, harnony
Signal and musPEUSEURG IS the sPape o thatoken esbngontreller shdessaibedon of
t he enbodi nent_ of the inventive karaoke apparatus will be descri bed

her eunder . ThebeQI@-nal vocal signal is divided into the original sound
processing sys- tem OS and the harnony signal generating systemHS., In the
origi nal sound pribkeseverberatiemcostrolier EGaIstslilgﬁu:nedmbﬁeufommﬁal into a
digital signal by the A/D converter 2, and then the first DSP 3 adds sound
ef fects appropdigital fithert deshewn & Rjgonge vhi be Rigurd T,0a rheerhepataon vocal
signal. For exanple, the main vocal signal is adjusted to have a desired

frequency charpgtiurnsthf be chenolled byomieddByhlg dldyi tintellaadvghina

suitabl e echo pattern and a reverberation pattern as shown in Figures 8(b)

_ :Rdaﬁgréé ;?Sﬁgfé@%g%ﬁgg %yiu%%f e??ggggyswquhd§7g: nal is converted into
The DSPs 3, 7, 10 are independently controlled by the CPU
13 according to different parameters in order to control the
sound effect signal processings for respective ones of the vocal
signal, harmony signal and music signal separately from each
other. Now, the operation of the embodiment of the inventive
karaoke apparatus will be described hereunder. The original
vocal signal is divided into the original sound processing sys-
tem OS and the harmony signal generating system HS. In the
original sound processing system OS, the vocal signal is con-
verted into a digital signal by the A/D convertér 2, and then
the first DSP 3 adds sound effects appropriate for the main
singing voice sound to the digital vocal signal. For example,
the main vocal signal is adjusted to have a desired frequency
characteristic as shown in Figure 8(a), and is added with a
suitable echo pattern and a reverberation pattern as shown in
Figures 8(b) and 8(c), respectively. The effect-added vocal sig-
nal is converted into an analog signa,l. by the D/A converter

4.



4. - On the other hand, the original vocal signal branched into the

har nony signal generating systemHS is converted into a digital signal, and
then the pitch of the vocal signal is shifted by the harnony generator
device 6 to generate a harnony signal harnmonizing with the original voca
signal. The harnony signal is added wi thisound effects appropriate for the
har nony chorus sound by the second DSP 7. For exanple, the harnony signal

is adjusted to haye desjred frequency.characterd stic shogwn,i.n, Fi gure
o(ay. and'i's addeiuiiehoghet bt tBE ki BRI CaL Sieriulr Drar eh ek Bt b)
The echo patter,n of Figure 9(b) may be, set ake . nore npderate than the
echo pattern oéhq‘-:&{j’ffpégm’b?ggﬁiv&ﬂfé‘rr?%{% Sb’\é\g%ﬁnbgitlﬁ &?%R%&rﬂnitg Aot
applied to the_harnpny signal, as shown_in Figure 9(c¢),so as to discrimnate
t he har nony ch@l@§£@€ﬁ@lf%d\‘§lﬁl &mgifrcém Fhe ver signatis Silﬂft@dtbyidded

harmony signal is converted into an anal og signal by the DA converter 8,
and i s then nithel harohonyeganeratosidgvice dutpugererateomhammong signadrter 4.
The nusic signal reproduced or generated fromthe karaoke song data read

out fromthe ekxarmoalizivgredvh thdiarigmalomcalaigedl.i The kartingntyadigaiagnal by
the A/D converter 9, and then the third DSP 10 applies sound effects

sui table for tikgddédaihasnoidafcdts appreptiatecforcidhbemdide choggyency

character- istic of the nusic signal i5 adjusted as shown in Figure 10(a)
sound by the second DSP 7. For example, the harmony signal

is adjusted to have a desired frequency characteristic as shown
in Figure 9(a), and is added with a suitable echo pattern as
shown in Figure 9(b). The echo pattern of Figure 9(b) may be
set weaker or more moderate than the echo pattern of Figure
8(b). However, the reverberation pattern is not applied to the
harmony signal as shown in Figure 9(c) so as to discriminate
the harmony chorus sound from the singing voice signal. The
effect-added harmony signal is converted into an analog signal
by the D/A converter 8, and is then mixed with the vocal signal
oufputtéd from the D/A converter 4.

The music signal reproduced or generated from the karaoke
song data read out from the external memory media is con-
verted into a- digital signal by the A/D converter 9, and then
the third DSP 10 applies sound effects suitable for the karaoke
accompaniment sound. For example, the frequency character-
istic of the music signal is adjusted as shown in Figure 10(a)

so that the singer can easily keep track of the rhythm of the



so that the singer can easily keep track of the rhythm of the 12 kar aoke
acconpani nent. For the echo patterns of the nusic signal of the channels L
and R, arelatively short delay tine and a great repeat rate are sel ected
as shown in Figures 10(b) .and 10(c). The delay tine of the reverberation

" pattern is ad- justed rather short as shgw in Figure 10(d). The

- effect-added nusic signal is mxed with the vocal signal and the harnony

csignal, and then t m xed audio si gn ig amplified by th nplifi.er 12 to
it e i ho speateraake BSaBaniDentanBor. the he Pbtmns, of B pRAtic
apparatus, the pickup,.device suc s the_m crophaone. 1 coll ects a singing
voi ce sound tos’&ﬂ?ﬁe?f tageC %Eepsn a&gc&,rés ﬁHiVﬁbY\ﬁg'&iF ?G’rYaFI.m%e

nmusi ¢ generator device including the CPU 13 generates a nusic signa
represent ati veadfl a gmaédmp@&omﬁsawe@ﬂkecmg@s arown I loguses d%?bb
acconpany the singing voice sound. The harnony generator device 6 generates
a harnony si gnahdr ¢9(c).eTdre delage tineaof sheareverherationopatitern ihads nade
conso- nant with the singing voice sound. The first processor device in the

form of the DSjustepr radraeshdérteay shetvisin®ilure 10(d)pafheaffatoadded ef f ect

to the collected singing voice sound. The second processor device in the

Lonm et the, Copualerdine Suseifhe Mgt shaikisateanicie ueminy vooo
| signal, and then the mixed audio signal is amplified by the
amplifier 12 to drive the speaker SP.

As described above, in the inventive karaoke apparatus, the
pickup device such as the microphone 1 collects a singing voice
sound to convert the same into a corresponding vocal signal.
The music generator device including the CPU 13 generates a
music signal representative of a karaoke accompaniment sound
which is selected to accompany the singing voice sound. The
harmony generator device 6 generates a harmony signal rep-
resentative of a harmony chorus sound which is made conso-
nant with the singing voice sound. The first processor device
in the form of the DSP 3 processes the vocal signal to im-
part an acoustic effect to the collected singing voice sound.
The second I.)rocessor device in the form of the DSP 7 pro-
cesses the harmony signal separately from the vocal signal to
impart another acoustic effect to the harmony chorus sound

independently from the singing voice sound. The sound device

including the amplifier 12 and the loudspeaker SP amplifies



I ndependently fromthe singing voice sound. The sound device including the
anplifier 12 and the | oudspeaker SP anplifies 13 the processed vocal
signal, the processed harhony signal and the generated nusic signal so as
to sound the singing voice sound, the harnony chorus sound and the karaoke
~acconpa- ninment sound concurrently withjgach other. The first DSP 3 inparts
arelatively strong effect to the singing voice sound while the second DSP
-7 inparts a rel,atively weak or nDderft ef fect to,the harnmony chorus sound.
The first Dsp theRrockesed voral sipnel, the mrosesstd HATANKSENA M a gr oup
consist- ing of. echo, reverberatiqn and frequency response at different
degrees bet weel@ genarage gm}tﬁlﬁeﬁg@@ﬂ(ﬁoaﬁé tPSHER SHBEINE deend. The
kar aoke apparatus further includes the third processor device in the form
of the DSP 10 sowmdptbecbamname chorns soupdiand tdeakergoke @roompaocal
signal and the harnony signal to inpart a further effect to the karaoke
acconpani - rrermimenhd;dumgrmmnmm]iyr with heacti oghey. VbheefissiuSB3! t he

har mrony chorus sound. The harnony generator device 6 shifts a pitch of the

vocal signal tignpastd \ rekatively stiong ldffdur tonthe isinging Adide ssouhdd

above, the original vocal 'signal, the synthesized harnony signal and the

SETERAre Thacgiett s DR Tpperer el ok ool 1
effect to the harmony chorus sound. The first DSP 3 and the
second DSP 7 impart an effect selected from a group consist-
ing of echo, reverberation and frequency response at different
degrees between the singing voice sound and the harmony cho-
rus sound. The karaoke apparatus further includes the third
processor device in the form of the DSP 10 that processes the
music signal separately from the vocal signal and the harmony
signal to impart a further effect to the karaoke accompani-
ment sound independently from the singing voice sound and
the harmony chorus sound. The harmony generator device 6
shifts a pitch of the vocal signal to modify the same into the
harmony signal. As described above, the original vocal signal,
the synthesized harmony signal and the generated music signal
are processed respectively by the DSPs 3, 7, and 10, which are
independently controlled by the CPU 13, so that the optimum
sound effect for each signal can be obtained.

The harmony generator device 6 is comprised of four pitch

converters 61 to 64 in the disclosed embodiment described



sound effect for each signal can be obtained. The harnony generator device
6 is conprised of four pitch converters 61 to 64 in the disclosed

ehbodi ment descri bed 14 above. However, the nunber of the pitch
converter is not lim ited to that. Any nunmber of supplenmental pitch
converters can be added to the harnony ggnerator device 6. The present

i nvention can be applled to a network karaoke system In the network

kar aoke syste

m iC SI ener ed tor device
o Fesponve « havs. Povesh Wivoind &etaf%hn@@a‘r%@ et Bt 1 i but ed
by a host conp%%fr th&ﬁygh { he net rk The anete control the pitch
converters 611f Any| naEben th%uR/P maat:a 1Pr1 5 RAEIteEHm t he
host conputer. As_described above, according to the present invention, the
vocal signal @an beeaddeddtoythe dranmony genentor deiseds.f fldhe psasent nds and
dept hs of sound effects independently from each other. Thus, the optinm
sound effect finventiom sagnbe applied toeharttdoso ldatnaokemyslterraoh thenger can
confortably sing in the karaoke perfornance. What is clainmed is:

network karaoke system, the music signal is generated by a mu-

sic generator device in response to MIDI (Musical Instrument

Digital Interface) data distributed by a host computer through

the network. The parameters to control the pitch converters

61 to 64 can be included in the MIDI data transmitted from

the host computer.

As described above, according to the present invention, the

vocal signal and the harmony signal can be added with differ-

ent kinds and depths of sound effects independently from each

other. Thus,.the optimum sound effect for each signal can be

selected so that the karaoke singer can comfortably sing in the

karaoke performance.



1. A- karaoke apparatus conprising: a pickup device that collects a singing

voi ce sound to con- vert the same into a corresponding vocal signal; a

musi ¢ generator device that generates a nusic signal representative of a
kar aoke acconpani ment sounhd which is selected to accojﬁ" ilmu "l ﬂ L

- voice sound; a harmony generator devicejshat generate

' representative of a harmony chorus sound which is nade consonant vmth the

singing voice sowgﬂl f ﬁ ;%{ essor device that processes the vocal
signal to inpart aé’t?llse@ta ?Fg col l ected si ngi ng voi ce sound; a second
processor device that processes the harnony sig- nal separately fromthe
vocal signal to.npajt an]ﬁ‘_tgher effect to the harnony chorus sound

i ndependent |y frlo ARpParette COSIRISIBAY a sound device that

anplifies the processed vocal signal, the processed harnmony signal and the

generated nusic siaanalah S@e‘@&etﬁhﬁpwﬂeéﬂsea%i]ﬂ@lfgyvtﬁUeC@oﬁﬁd% cobhe
har nony chorus sound and the karaoke acconpani nent” sound con- currently

with each other. 2Zyeh {996 3akSe @ﬁ?@%aéﬁﬁe%?%ﬂcﬁhggvé@alcégfﬁﬁll wherein the
16 first processor device inparts a relatifvely Strong e ct to the singing

voi ce sound while the second processor, devjce
a music generator device that generates a music signal

representative of a karaoke accompaniment sound which

is selected to accompany the singing voice sound;

a harmony generator device that generates a harmony sig-
nal representative of a harmony chorus sound which is

made consonant with the singing voice sound;

a first processor device that processes the vocal signal to

impart an effect to the collected singing voice sound;

a second processor device that processes the harmony sig-
nal separately from the vocal signal to impart another
effect to the harmony chorus sound independently from

the singing voice sound; and

a sound device that amplifies the processed vocal signal,
the processed harmony signal and the generated music sig-
nal so as to sound the singing voice sound, the harmony
chorus sound and the karaoke accompaniment sound con-

currently with each other.

2. A karaoke apparatus a,ccording to claim 1, wherein the



inparts a relatively weak effect to the harnmony chorus sound. 3. A karaoke

apparatus according to claim1l, wherein the first processor devite and+the

sécond processor device im part an effect selected fr i sting
of an echo, a reverberation and a frequency response JWIHWMQH‘MBQI!I&B%
bet ween the singing voice sound and the jhar nony chorus *sodndi 4a Kal" aoke
‘apparatus according to claiml1, further com prising a third processor
. devi ce that procesges, the nusicisignal_separately,.framthe vocal signal and
the harrmony Si gnal TTS PABSFISOT AEVIRCImRTER 2 Tt el stione eehbd:

ni ment sound i ndependently fromthe si.nging ypi ce sound and the, har nony
chorus sound. 5. ARG SHREREVRiteeoundcHMt hae S6ceng: RTACeSRAE S HCE e
har mony generator device shifts a pitch of the vocal signal to podify the
sanme into the har nHRPagtyiTe @t.wt\{)wwa ecﬁertﬂoglwdgampwk@h@mgri si ng
the steps of: collecting a singing voice sound to convert the sane into a
correspondi ng vocaﬁO&ndnal; generating a nusic signal representative of
a karaoke ac- conpani nent sound which is selected to acconpany the singing

voi ce sound; generating a harnony signal representatjve_ of a harnony
3. A karaoke apparatus according to claim 1, wherein the

first processor device and the second processor device im-
part an effect selected from a group consisting of an echo,
a reverberation and a frequency response at different de-
grees between the singing voice sound and the harmony

chorus sound.

4. A karaoke apparatus according to claim 1, further com-
prising a third processor device that processes the music
signal separately from the vocal signal and the harmony
signal to impart a further effect to the karaoke accompa-
niment sound independently from the singing voice sound

and the harmony chorus sound.

5. A karaoke apparatus according to claim 1, wherein the
harmony generator device shifts a pitch of the vocal signal

to modify the same into the harmony signal.

6. A method of performing karaoke comprising the steps of:

collecting a singing voice sound to convert the same into

a corresponding vocal signal;



chorus sound which is made consonant with the singing voice sound;
processing the vocal signal to inpart an effect to the-col-lected singi ng
voi ce sound; processing the harnony signal separately fromthe vocal sig

to inpart another effect to the harmony chorus sound. |ﬁ|ﬂ' H",“mn mthe
si nging voi ce sound; and anplifying theilgrocessed vocal

processed har- nony signal and the generated nusic signal so as "t o sound

t he singing voice NG, .

accorrpa%i mgnt soun38@8%#‘%&[&?@‘%%@2&@%&%&?‘9@% Btrét W@%%@Fai ng to
claim6, wherein the ste ro- C ng the al ghal inparts,a
relatively strong Q?F&?‘ ‘che’cl é%&l}fgvﬁb 1‘%@?‘3!%%@61 aﬂl‘?'(émrlﬂé’ eghﬁf
processi ng the harnpny signal inparts a relatively weak effect to the

har mony chorus soufd81BE YOIEe HJYN@ccording to claim 6, wherein the steps
of pro- cessing the vocal signal and the harnony signal inpart an 18

effect selected frg@hérﬁlﬁﬁgpaqm&héhynﬁ ﬁfal%pesééhmw@ofv@h%méwn and a

frequency response at different degrees between the singing voice sound and
the harmony chorus:EgpRg-sound which is made consonant with the singing

voice sound;

processing the vocal signal to impart an effect to the col-

lected singing voice sound;

processing the harmony signal separately from the vocal
signal to impart another effect to the harmony chorus

sound independently from the singing voice sound; and

amplifying the processed vocal signal, the processed har-
mony signal and the generated music signal so as to sound
the singing voice sound, the harmony chorus sound and
the karaoke accompaniment sound concurrently with each

other.

7. A method according to claim 6, wherein the step of pro-
cessing the vocal signal imparts a relatively strong effect
to the singing voice sound while the step of processing
the harmony signal imparts a relatively weak effect to the

harmony chorus sound.

8. A method according to claim 6, wherein the steps of pro-

cessing the vocal signal and the harmony signal impart an



9. Arnethod according to claim6, further conprising th ‘!E Bof pr

the nusic signal separately fromthe vo- cal signal and ’ﬂ
to inpart a further effect to the karaoke acconpani nment W tIy

fromthe singing voice sound and the harnony chorus sound. 10 AMmesh
according to claim6, wherein the step o8 gen- erating a harnony signal
~shifts a pitch of the vocal signal to nodify the sane into the harnony

~signal. effect selected from a group consisting of an echo, a re-

verberation and a frequency response at different degrees
between the singing voice sound and the harmony chorus

sound.

9. A method aéc;ording to claim 6, further comprising the
step of processing the music signal separately from the vo-
cal signal and the harmony signal to impart a further effect
to the karaoke accompaniment sound independently from

the singing voice sound and the harmony chorus sound.

10. A method according to claim 6, wherein the step of gen-
erating a harmony signal shifts a pitch of the vocal signal

to modify the same into the harmony signal.



