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Pl ECE BACKGROUND OF THE | NVENTI ON '__‘I'h_e present invention
rel ates to a karaoke apparatus which inparts various effects to a live
si ngi ng voi ce. A kar aoke apparatus m xes a vocal signal corresponding to

a live™singing voice inputted through a i crophone to a nu- sic signal
reproduced from a nusical source and representative of nel ody and
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BACKGROUND OF THE INVENTION

The present invention relates to a karaoke apparatus which
imparts various effects to a live singing voice.

A karaoke apparatus mixes a vocal signal corresponding to
a live singing voice inputted through a microphone to a mu-
sic signal reproduced from a musical source and representative
of melody and accompaniment of a karaoke music piece. The
mixed signals are sounded through a loudspeaker. In recent
years, in order to modify singer’s vocal tones more beauti-
fully, various types of karaoke apparatuses have been devel-
oped, which impart vocal effects such as echo and reverb to
the vocal tones collected through the microphone.

On the other hand, a type and pattern of the vocal effect
appropriate for vocal tones depends on a music genre or the
like of a musical piece to be performed. For example, in case
of leisurely music such as ballade, it is preferable to prolong an
echo interval (hereinafter referred to as “delay time”) and to
increase a repetition time. On the other hand, in case of high-
tempo music such as rock, if the delay time of echo is prolonged

or the repetition time is increased, an effect tone applied to a
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the vocal tones collected through the m crophone. On the other hand, a
type and pattern of the vocal effect appropriate for vocal tones depends on
a nusic genre or the |like of a musical piece to be perfornmed. For exanpl e,
in case of |eisurely nmusic such as ballade, it is preferable to prolong an
echo interval (hereinafter referred to g "delay tinme") and to increase a
repetition time. On the other hand, in case of high- tenpo nusic such as
rock, if the delay {.inme of echo is_p{olonged or the repetition,ti S

i ncreased, an BYé lnngomcalgmn@me@ aps a succeeding vocal tone, thereby

2 preceding vocal tone overlaps a succeedi ng vocal tone, thereby making it
difficult to stakinghit déffiadédio simgl Inathe konapphional karaoke ajppae has
been a type where the delay tinme of echo or the like can be variably set.

However, it i srajides, thehetmsnbeénra sypeewhieoe thieudélay thmeasf édiro et ting
of echo a nusic piece

the like can be variably set. However, it is quite bothersome

for a user to manually change the setting of echo a music piece

by music piece. Further, since the user can evaluate effect of

the echo only after hearing the musical piece, the proper set-

ting could not be achieved before the performance of music is

started.

SUMMARY OF THE INVENTION

The present invention has been made under such a back-
ground and has an object to provide a karaoke apparatus which
is capable of automatically selecting a proper vocal effect per
musical piece to be performed and imparting the selected vocal
effect to an inputted vocal tone of a live singing voice.

Further, the present invention also has an object to pro-
vide a karaoke apparatus which is capable of changing a vocal
effect, which has been designated at the start of the karaoke
performance, during the course of the progress of the music.

According to the invention, a karaoke apparatus comprises a
pickup device that picks up a live singing voice of a music piece
to convert the same into a vocal signal, a music source device

that provides a music signal representative of a karaoke ac-



by nusic piece. Further, since the user can evaluate effect of the echo
hearing the nusical piece, the proper set- ting could not be
SUMVARY

only after

achi eved before the performance of nusic is started.

OF THE | NVENTI ON The present invention has been nmade under such a back-
ground and has an object to provide a ka:g aoke apparatus which is capabl e of
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performed and inparting the selecteq vaocal effect to an jnputted vocal
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object to pro- vide a karaoke apparatus which is capable of changing a

fect per nusical piece to be
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vocal effect, whicchahdsthmtepraeiesreffect contiod infermasion mehichrisgyre-

perfornmance, during the course of the progress of the nusic.

t one

According to

the invention, detémamanéd iapneatahingcwith iafeleast pithep ofeximeodhandphcks up

a live singing voice of a nusic piece to convert the sane into a vocal

signal, a nusiferspy of tIRY ntesichplecer anddehieh iyséffectivedo eérpitesgngati ve
of a karaoke ac-

control a vocal effect, a vocal effecter device that processes the
vocal signal according to the provided effect control informa-
tion to apply the vocal effect to the live singing voice and to
control the applied vocal effect, and a mixer device that mixes
the provided music signal and the processed vocal signal with
each other to concurrently reproduce the karaoke accompani-
ment and the live singing voice which is modified by the applied
vocal effect so as to enrich karaoke performance of the music
piece.

In a specific form, the music source device comprises means
for providing initial effect control information before the karaoke
performance is commenced such that the vocal effecter device
is established according to the initial effect control information
to initially set an adequate vocal effect in generally matching
with the music piece. Further, the music source device com-
prises means for providing transitional effect control informa-
tion during the course of the karaoke performance to transition-
ally control the initially set vocal effect in specifically matching
with progression of the music piece. In a preferred form, the

vocal effecter device comprises means for discriminating the



3 cenpani nent of the mnusic piece to acconpany the live singing voice and
that provides effect control information which is pre- determned in
matching with at |east either of a nbod and a tenpo of the nusic piece and
which is effective to create and control a vocal effect, a vocal effecter
devi ce that processes the vocal signal akcording to the provided effect
control informa- tion to apply the vocal effect to the |ive singing voice

and to control | V. ] Vj 7. xes the
provi ded s PEGEHRL SRt (ol thftiimofeh B ipkin, &S biORAME "
concurrently reﬁéoduc t he kﬁr ﬁgke aéﬁo ani - _nment_and the jive singing
voi ce whi ch i sSHech Makiery oh&hgo¥er Chy TOEIRORY JBeqs 19T MeT0™ ar aoke
per f or mance of ,the nusi,c pi.ece. n a specific form,the nmusi,c source
Hevi ce compr i SESINE thPIGALEY of efiegt i Pattesns.means Jor Fetieving Baei on
before the karaoke performance is_comenced such that the vocal effecter
device is estaspecified aneopliithg effechpatiterns irem BRMOFY meansyat i on
to initially set an adequate vocal effect in generally matching with the
nusi ¢ pi ece. Famdhereatihg mesns forucreatingi thee owwal entsaaemtgn‘goto
providing transitional effect control informa- tion during the course of
the karaoke petHeorotrieted @ffectrpattieen: In such a case, the memory means

comprises means for memorizing the effect pattern in the form

of a microprogram which is loaded into the creating means to

enable the same to create the vocal effect. In a specific form,

the vocal effecter device comprises means for creating a spe-

cific vocal effect selected from a group consisting of an echo, a

reverberation and a frequency characteristic adjustment. For

example, the vocal effecter device comprises means for rela-

tively impressing the echo for a slow tempo of the music piece,

and for relatively suppressing the echo for a fast tempo of the-

music piece. -
_BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a block diagram showing one embodiment of the
present invention.

Fig. 2 is a diagram showing a data format of effect- control
information used in the embodiment.

Fig. 3 is a block diagram showing an example of a structure

of a vocal effect circuit provided in the embodiment.



ally-control the initially set vocal effect in specifically matching with
progression of the nusic piece. In a preferred form the vocal effecter
devi ce conprises nmeans for discrimnating the

4 provided effect control 'information to specify a correspondi ng effect
pattern of the vocal effect, nmenory nmearfs for meno- rizing a plurality of
effect patterns, neans for retrieving the specified one of the effect

e L TR W PR B ol o

o 2 i or opr ogPbift WAFAHCREY| CAREH RIS 1AIEISEaE | PP HEsHo i A @l he
sanme to create pthe vopcal effect. In a specific form the vocal effecter
devi ce conpri s€Hdegbg&HCWbr creating a spe- cific vocal effect selected from
haracter st adjigsthima bipek diagrpie Shovengoealxmple of aisuguzen i ses
reans for re aé)f an echo effecter provided in the vocal effect circuit.
Fig. 6 is a block diagram showing an .exa,mple of a structure
of a reverb effecter provided in the vocal effect circuit.
Fig. 7 is a diagram showing an example of a structure of
a vocal effect circuit (excluding the frequency characteristic
adjuster) adapted in a standard mode.
Figs. 8(a) and 8(b) are graphs illustrating a vocal effect cre-
ated in the standard mode, wherein Fig. 8(a) shows an impulse
response and Fig. 8(b) shows a frequency characteristic.
Fig. 9 is a diagram showing an example of a structure of
a vocal effect circuit (excluding the frequency characteristic
adjuster) adapted in a ballade mode. -
Figs. 10(a) and 10(b) are graphs illustrating a vocal effect
created in the ballade mode, wherein Fig. 10(a) shows an im-
pulse response and Fig. 10(b) shows a frequency characteristic.
Fig. 11 is a diagram shoﬁving an example of a structure
of a vocal effect circuit (excluding the characteristic adjuster)
adapted in a rock mode.
- Figs. 12(a) and 12(b) are graphs illustrating a vocal effect

created in the rock mode, wherein Fig. 12(a) shows an impulse



tively inpressing the echo for a slow tenpo of the nusic piece, and for

rel atively suppressing the echo for a fast tenpo of the nusic piece.

BRI EF DESCRI PTI ON OF THE DRAW NGS Fig. 1 is a block diagram show ng one

enbodi nent of the present invention. Fig. 2 is a diagramshow ng a
format of effect. control information used in the enbodi ment. Fig.

dat a
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bl ock di agram showi ng an exanple of a structure of a vocal effect circuit

ded th nbod
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characteristic a provj.ded in the vocal effect, cigcuit.
bl ock di agram sh%\} féris sHigeram shogying: apr example of a StTUCtUI‘e of

a vocal effect circuit (excluding the frequency characteristic

adjuster) adapted in a pro mode.
Figs. 14(a) and 14(b) are graphs illustrating a vocal effect
in the pro mode, wherein Fig. 14(a) shows an impulse response

and Fig. 14(b) shows a frequency characteristic.

DETAILED DESCRIPTION OF THE INVENTION

Hereinbelow, embodiments of the present invention will be
described ‘with reference to the drawings. Fig. 1 is a block
diagram showing a whole structure of one embodiment of the
present invention. In Fig. 1, 1A denotes an LD (laser disk)
player, and 1B denotes a CD (compact disk) player. These
players 1A and 1B respectively store karaoke music data éuch
as melodies and accompaniments of a given number of karaoke
musical pieces. During karaoke performance, the player repro-
duces the music data of a designated musical piece and oﬁtputs
a corresponding music signal. 1C denotes a synthetic sound
source player which synthesizes musical tones based on music
data such as MIDI (musical instrument digital interface) data.
supplied from a host computer via a communication line, and
which outputs a music signal. Output terminals of the fore-

going players 1A to 1C are selectively connectable to a tone

Fig. 4

5is a



of an echo effecter provided in the vocal effect circuit. Fig. 6is a

bl ock di agram showi ng an exanple of a structure of a reverb effecter
provided in the vocal effect circuit. Fig. 7 is a diagram show ng an
exanple of a structure of a vocal effect circuit (excluding the frequency
characteristic adjuster) adapted in a standard node. Figs. 8(a) and 8(b)
are graphs iIIustratlng a vocal effect cre- ated in the standard node,

wherein Fig. se res nd Fi 8(b h f requency
char acter ot oturpgAdilter Iy meERAbH rBaGeccienpRital 2 slhgsture of
a vocal effect circuit udj t he fre uency characteri uster)
adapted in a H213Ysde ]n%dg)g aniiai? 1%@@}0 SAUTER éfﬂ%’slcﬁil |MBE€r at i ng
a vocal effect created in the ball ade m)de wherein Fi gfealO(a shows an im
pul se r esponsdianei velume adjysten dedjustsey volame bevel mgusic signaki g. 11
I's a diagram show ng an exanple of a structure of a vocal effect circuit
(excl udi ng t hdedhiremt éhesplayexd]lAst B) ondbOt and wudpuds kthedeljustéd gs.
12(a) and 12(b) are graphs illustrating a vocal effect created in the rock
node, wherei n faugic 38wal. sé adenctesi aptixer device which mixes the music

signal outputted from the tone volume adjuster 3 and a vo-

cal signal corresponding to a vocal tone of a live singing voice

whose volume level is adjusted by another tone volume adjuster

5, and which outputs the mixed signals to an amplifier 6. The

amplifier 6 amplifies an output of the mixer 4 and outputs the

amplified signal to a speaker 7. The speaker 7 emits the vo-

cal tones together with the karaoke musical tones based on an

output of the amplifier 6.

8 denotes a microphone provided as a pickup device which

converts a vocal tone of the karaoke singer into an electric vocal

signal and outputs the vocal signal. 9 denotes a microphone

amplifier which amplifies the vocal signal outputted from the

microphone 8 and outputs the amplified vocal signal.

10 denotes an LPF (low-pass filter), 11 denotes an A/D

(analog-to-digital) converter, and 12 denotes a vocal effect cir-

cuit, those of which constitute a vocal signal processing section

13. The LPF 10 removes harmonic components such as noises

from the vocal signal outputted from the amplifier 9. The A/D

converter 11 converts the analog vocal signal outputted from



6 response and Fig. 12(b) shows a frequency characteristic. Fig. 13 is a
di agram showi ng an exanple of a structure of a vocal effect circuit
(excluding the frequency characteristic adjuster) adapted in a pro node.
Figs. 14(a) and 14(b) are graphs illustrating a vocal effect in the pro
node, wherein Fig. 14(a) shows an inpul sg@ response and Fig. 14(b) shows a
frequency characteristic. DETAI LED DESCRI PTI ON OF THE | NVENTI ON
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pl ayers 1A and 1B respectively store karaoke nusic data such as nel odi es
and acconpani nprosessory. gByeexeonting af misrapkegrami fer sigraleprotess-ng
kar aoke performance, the player repro-

ing, the vocal effect circuit 12 modifies or adjusts a frequency

characteristic of the vocal signal converted into the digital sig-

nal through the A/D converter 11, and further imparts a vocal

effect such as echo and reverb to the vocal signal. Details of

the vocal effect circuit 12 will be described later. Further, 14

- denotes a RAM (random access memory) which stores the mi-
croprogram which is executed by the voice signal processing
section 13 for functionally establishing the vocal effect circuit
12. 15 denotes a D/A (digital-to-analog) converter which con-

. verts the digital vocal signal into an analog vocal signal and
outputs the same to the tone volume adjuster 5. As described
before, the tone volume adjuster 5 adjusts a volume level of the
vocal signal .outputted from the D/A converter 15 and outputs
the adjusted vocal signal to the mixer 4.

20 denotes a microcomputer which controls the foregoing
various sections of the karaoke apparatus. The microcomputer
20 is constituted by a hardware such as a CPU (central pro-
cessing unit), a ROM (read only memory) and a RAM, and
realizes software functions such as an effect control informa-

tion detector 21 and an information conversion table 22. The

effect control information detector 21 discriminates effect con-
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| evel is adjusted by another tone volune adjuster 5, and which outputs the

m xed signals

tonwersion tdblky 28. hdlds vocal effect control coefficients cor-
responding to the effect control information. Specifically, the
microcomputer 20 discriminates the effect control information
supplied from the player 1A, 1B or 1C, reads out a coefficient
corresponding to the effect control information from the infor-
mation conversion table 22, and sets the vocal effect circuit 12
using the coefficient.

Next, the effect control information will be explained with
reference to a format of the music data shown in Fig. 2. As
shown in the figure, mode data MD is added to a header of the
music data of one musical piece as the initial effect control in-
formation. The mode data MD represents a vocal effect mode
suitable for attribute or nature of the corresponding musical
piece. In this embodiment, four vocal effect modes are avail-
able, that is, a standard mode creating a standard vocal effect,
a ballade mode creating a vocal effect suitable for a leisurely
music piece such as ballade, a rock mode creating a vocal ef-
fect suitable for high-tempo music piece such as rock, and a
professional mode éreating a vocal effect suitable for a singer
having high singing ability or powerful voice. By means of the

mode data MD for designating one of the four modes, the state



anplifier 6 anplifies an output of the m xer 4 and outputs the anplified
signal to a speaker 7. The speaker 7 emts the vo- cal tones together with
the karaoke nusi cal tones based on an output of the anplifier 6. 8
denotes a m crophone provided as a pickup device which converts a vocal
tone of the karaoke singer into an el ecttoi c vocal signal and outputs the
vocal signal. 9 denotes a m crophone anplifier which anplifies the vocal
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(anal og-to-digital) converter, and 12 denotes a vocal effect cir- cuit,
t hose of whichptegsstitute a vocal signal processing section 13. The LPF 10
renoves harnoni ¢ conponents such as noises fromthe vocal signal outputted
fromthe anplifi dfusthethasArBnsitonal effettl contrelr information) thye mousic si gnal
outputted from 8 the LPF 10 into a
digital vocal dagaalf eddle niasivial ¢fiteeinehides partial control data PD for

transitionally controlling the vocal effect, for example, a mea-

sure by measure during the course of progression of the musical

piece. The partial control data PD is effective for designat-

ing, for example, an echo interval (delay time), an echo length

(echo time), an echo level, a reverb length (reverb time) and

a frequency characteristic adjustment degree. By the partial

control data PD, it is possible to adaptively control and mod-

ify the initial vocal effect depending on change of the tempo of

the music piece. Otherwise, a special vocal effect is given to a

significant part of the music piece or the like.

Next, a structure of the vocal effect circuit 12 will be ex-

plained with reference to Fig. 3. As shown in Fig. 3, the vocal

effect circuit 12 is constituted by an LPF (low-pass ﬁltei') 31,

a HPF (high-pass filter) 32, a frequency characteristic adjuster

33, an echo effecter 34 and a reverb effecter 35. The LPF 31 and

the HPF 32 remove harmonic components and low-frequency

components such as noises from the inputted vocal signal so as

to pass only the components of a necessary frequency band.

The fre(iuency characteristic adjuster 33 is constituted as,

for example, a digital filter typically shown in Fig. 4. In the



(vocal effecter device) 12 is fornmed by a DSP (digital signal processor).
By executing a m croprogramfor signal process- ing, the vocal effect
circuit 12 nodifies or adjusts a frequency characteristic of the vocal
signal converted into the digital sig- nal through the A/D converter 11,
and further inparts a vocal effect suchlds echo and reverb to the vocal
signal. Details of the vocal effect circuit 12 will be described |ater.

Further, 14 de ORNaCK eSS ' t ] -
croprogram whi@ghfé’ @E@ﬁ%éﬁg ‘Eqpe ‘@gr &g%ﬁnﬂg% %%tez)gtts?aoﬁhﬁ for
functionally est Lshjng th al fect circuit 12,15 denotes. a,D A
(gl et o ancoemicient Supphied ¥ m 2he Thieidomblithf 20; ThE BRIt Pdna
into an anal og vocal, signal and outputs the sane to the tone vol

adj uster 5. AgV'a X 1§é¥<ﬁil§?'e ﬁg %ﬁ%r}lﬁd{%g&%&i%@)éﬁ %P@géﬁca
volurme | evel of the vocal signal outputted fromthe D/ A converter 15 and
out puts the ad¢erresponsing to §helfactorsie ni xer 4. 20 denotes a

m croconput er which controls the foregoing various sections of the karaoke

appar at us. The nikheechoucfectz® 34 is constituted as; for exrainple, s digitad a CPU

(central pro- cessing unit), a ROM (read only nmenory) and a RAM and

Gotect or 21 and on P ormat fon comyer & on tabl o 220 e etTect” SoRLTo
information deygeiPEighialdl e hijustedSit1E0&l tleugh attenuators 51 and
52, and a differential signal represented by L-R is produced
through an adder 53. This differential signal is inputted into a
delay memory 55 via a surround component adjusting filter 54.
The memory 55 imparts a delay time to the vocal signal based
on a time difference between a writing time point and a reading
time point. A delayed signal group read out from the memory
55 is adjusted in level by an attenuator group 56 and integrated
by an adder 57. By performing such signal processing, an echo
pattern given to the .voca.l signal is produced.- The delay time
is controlled by the time difference between the writing time
point and the reading time point in the delay memory 55, and
the echo level is controlled by factors of the attenuator group
56.
Further, the reverb effecter 35 is constituted as, for example,
a digital filter typically shown in Fig. 6. In the figure, by
controlling delay times and gain factors gl and g2 in delay

circuits 61 and 62, a configuration of a reverb pattern given to



9 trol information such as node data which is supplied along with the
reproduction or the synthesization of the nusic signal in the foregoing
pi ayer 1A, 1B or 1C Further, the information conversion table 22 hol ds
vocal effect control coefficients cor- responding to the effect control
i nformation. Specifically, the mcrocomater 20 discrimnates the effect
control information supplied fromthe player 1A, 1B or 1C, reads out a

mati on' conver o, VodR eiaal chil bE SRelBI Al cffect oi rouit 12 using the
Fof erence o a | GIOHEVET, Phe orhe lteckes 4w thereerb eBECteRomm a8 t he
figure, node data _MD.is, added to a header of, the nusic data of _one nusica
pi ece as the iestablished mdlégmnwtrmtur@i depesdingian thasarad etieot
ot espondi ng made desigmated by the madddbai). Specifidally, micropramdes
are avail- able, that is, a standard node creating a standard vocal effect,
grams corresponding to the respective vocal effect modes are
stored in a ROM within the microcomputer 20. Through exe-
cution, by the DSP, of the microprogram corresponding to the
vocal effect mode designated by the microcomputer 20, the
echo effecter 34 and the reverb effecter 35 are specialized for
performing processes corresponding to the vocal effect mode.
On the other hand, the frequency characteristic adjuster 33
takes the same circuit structure (see Fig. 4) since the same mi-
croprogram is executed even if any of the vocal effect modes
is designated. However, since the different filter factor is set
depending on the vocal effect mode, the adjuster 33 performs
such an adjustment as to provide a frequency <€haracteristic in
matching with the designated vocal effect mode.
Next, operation of the embodiment having the foregoing
structure will be described. First, provisional operation until
the vocal effect mode is designated will be explained. After
the karaoke apparatus is powered on, when the LD player 1A
is selected to designate a desired musical piece and the start

of karaoke performance is instructed from a key controller, the

change-over switch 2 is switched to a side of the LD player 1A



a ball ade node creating a vocal effect suitable for a |eisurely mnmusic piece
such as ballade, a rock node creating a vocal ef- fect suitable for

hi gh-tenpo nusic piece such as rock, and a professional node creating a
vocal effect suitable for a singer having high singing ability or powerful
voi ce. By neans of the node data MD for ldesignating one of the four nodes,
the state of the vocal effect can
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musi cal piece. The partial control data PDis effective for designat- ing,
for exanple, ainasiumedevelby(tha toneivedwme adjusten 3rand, is ében sente), an
echo fevel, a E:(e)vt(ilrebrrlli?cggttﬂ ﬁl‘rhivrer{igréti:gp&neg 20 discriminates the mode

data MD contained in the reproduced music signal of the LD

player 1A, and designates, to the voice signal processing section

13, a microprogram corresponding to the discriminated mode

data MD. By this, the designated microprogram is executed in

the voice signal processing section 13. Further, the microcom-

puter 20 sets a filter factor corresponding to the mode data

MD in the voice signal processing section 13. In this fashion,

the vocal effect circuit 12 is set and established for creating the

vocal effect corresponding to the mode data MD.

On the other hand, if the CD player 1B is selected by the

key controller, the change-over switch 2 is switched to a side of

the CD player 1B which then reproduces the music data. The

other operation is the same as that of the foregoing LD player

1A.

Further, if the synthetic sound source player 1C is selected

by the key controller, the change-over switch 2 is switched to

a side of the sound source player 1C, and music data of the

designated musical piece is read out from an external storage

medium. The music data is initially supplied from a host com-

puter, and is once stored in an external storage medium such



a frequency characteristic adjustnment degree. By the partial control data
PD, it is possible to adaptively control and nod- ify the initial vocal

ef fect dependi ng on change of the tenpo of the nusic piece. Qtherw se, a
speci al vocal effect is given to a significant part of the nusic piece or
the |ike. Next, a structure of the vogal effect circuit 12 will be ex-
plained with reference to Fig. 3. As shown in -Fig. 3, the vocal effect

circuit 12 is constituted,by an LPF (I asg filter) 31, a HPF igh- pass
filter) 32, a PRanan At e ns toobe e Pl dhe soud soitted plaverdiSr 54
and a reverb effecier 35. The LPF 31 d the HPF 32 renpve hatnopic
conponent s andH Yok ﬁ‘é‘}né&ﬁib‘ﬁ@nl) EﬁcﬁCaBr nees the gpuske sighalk ¢ ed
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exanple, a digital filter typically shown in Fig. 4. In the
20 discriminates the mode data MD contained in the music
data supplied via the sound source player 1C. The other op-
eration is the same as those of the foregoing players 1A and
1B.

As described above, the vocal effect modes selectively desig-
nated at the start of karaoke performance include (1) standard
mode, (2) ballade mode, (3) rock mode and (4) professional
mode. Hereinbelow, an operation corresponding to each vocal
effect mode will be explained.

(1) Standard Mode

This mode is selected for giving the so-called standard vocal
effect. As shown in Fig. 7, the vocal effect circuit 12 in this
mode is arranged as an echo effect circuit wherein an output
of a delay circuit 71 is fed back with a gain gb. As described
before, since the frequency characteristic adjuster 33 takes the
same structure (see Fig. 4) with respect to all the vocal effect
modes, the adjuster 33 is not shown in the figure.

According to the vocal effect circuit 12 shown in Fig. 7, an
impulse response as shown in Fig. 8(a) is achieved. Specifi-
cally, the echo component having a delay time DT and an echo
time ET is added to the vocal signal. In this case, the reverb



figure, filter factors A0, Al, A2, Bl and B2 are set based on coefficients
supplied fromthe m croconputer 20. The inputted vocal signal is adjusted
so as to have a frequency characteristic corresponding to the factors.

The echo effecter 34 is constituted as, for exanple, a digital filter
typically shown in Fig. 5. In the figurggL and R input vocal signals are
adjusted in level through attenuators 51 and 52, and a differential signal
represented by L-R is praqduced t [ oug n adder ,53. This differenfi al
signal is i nputPERPPREBS dsdRPh\AGRSfr Y 3@ ¢cho 41me Eolins BB as
adjusting filter 54. The menory 55 inparts a delay tine to the vocal signal
based on a ti nsheigdiar ghcisescFipeR) dnareasesg while shortenedasathegiiing ti ne
poi nt. A del ayed signal group read out fromthe nmenory 55 is adjusted in

| evel by an at gbndetreaspsoupnsthendhentleand; shebdelay tidde DT 7is Beter-
perform ng such signal processing, an echo pattern given to the vocal
signal is produsiebd byetlieldlayiditcuit Thnin dhie¢ake, the déley tindd PHEnce
between the witing tinme point and the reading tinme point in the del ay

menory 55, andijd Bgt @6 w}aﬁﬁé'alt&éfgmrﬂié fchibh éﬂftxﬁaﬁcmfvg%ggei%pbfr&fat or

group 56. Furt her, the rever ecter. 35 1s constitute or exanpl e,

adigital fil tgﬁs';ﬁl%ihfgg%ﬂg%br(g ; gin%ngi&e ?owl-ﬂerﬁB% fdlﬂﬁl&e, by, controlling

delay tines an g2 1 n del ay

=

As shown in Fig. 8(b), the frequency response of the vocal
effect circuit 12 is regulated such that a low-frequency band
and a high-frequency band are raised. Specifically, when the
frequency characteristic is raised at the low-frequency band,
“NORI” of the vocal tone is improved such that the sound be-
comes massive. On the other hand, when the frequency char-
acteristic is raised at the high-frequency band, “NUKE” of the
vocal tone is improved such that the sound becomes sharp.
(2) Ballade Mode

'This mode is selected for giving the vocal effect suitable for
the leisurely music such as ballade. As shown in Fig. 9, the
vocal effect circuit 12 in this mode is arranged such that an
echo producing circuit 91 and a reverb producing circuit 92
are connected in parallel to each other. Due to the foregoing
reason, the frequency characteristic adjuster 33 is not shown

~ in the figure.

According to the vocal effect circuit 12 shown in Fig. 9, an

impulse response as shown in Fig. 10(a) is achieved. Specifi-



circuits 61 and 62, a configuration of a reverb pattern given to

12 the vocal signal can be controll ed. However, the echo effecter 34 and
the reverb effecter 35 are established in different structures dependi ng on
t he vocal effect node designated by the node data MD. Specifically,

m cropro- granms corresponding to the reggective vocal effect nodes are
stored in a ROMw thin the m croconputer 20. Through exe- cution, by the
DSP, of the nicroprogran1cor[espondin to the vocal effect npde designated
by the nicrocoaplyethewocalesigaad 1efai<§te¢=wmh an eaheecomponert pact ar 35
are specialized for perform ng processes corresponding to the vocal effect
node. On the orérerthaomnpohent ringpanallek hor the echet compiynenteso3d@s ttekes t he
same circuit structure (see Fig. 4) since the same m- croprogramis

o e ki, stnphrsesirtin i oy oo o
mode, the adj ugbeisedF L 9EFEat, the echo time ET is set long, for example,
about 190 ms so as to match leisurely-tempo music.

As shown in Fig. 10(b), the frequency response of the vocal
effect circuit 12 is adjusted such that the low-frequency band
becomes high for achieving richness of the vocal tones.

(3) Rock Mode

This mode is selected for giving the vocal effect suitable for
the relatively high-tempo music such as rock. As shown in
Fig. 11, the vocal effect circuit 12 in this mode is arranged
such that a delay circuit 111 and a reverb circuit 112 are con-
nected in parallel to each other. Due to the same reason as
the foregoing, the frequency characteristic adjuster 33 is not
shown in the figure. -

According to the vocal effect circuit 12 shown in Fig. 11, an
impulse response as shown in Fig. 12(a) is achieved. Specifi-
cally, the vocal signal is added with one shot delay component
and a reverb component in parallel to each other so as to high-
light sharpness and thickness of the vocal tones. The delay
time DT is set to a value, for example, about 156 ms suitable
for the high-tempo music.

As shown in Fig. 12(b), the frequency response of the vo-



such- an adjustnent as to provide a frequency characteristic in matching
with the designated vocal effect node. Next, operation of the enbodi nent
havi ng the foregoing structure will be described. First, provisional
operation until the vocal effect node is designated will be expl ai ned.
After the karaoke apparatus is powered afi, when the LD player 1A is

sel ected to designate a desired nusical piece and the start of karaoke

R A
13 [ ' f desi i.cal pi ., Th
nusi ¢ sicgnzil er %ﬁ%ﬁgé%ﬂlgﬁzﬁgﬁBgH9&P§%8ig%§s%@ iﬁ?@ﬁﬂﬁéﬂgﬁégef by
t he tone vol ung adj uste%r 3 and i,s .t hen sent tﬁ@t he H1 xer 4. The

m cr oconput er Y POFEEY Hnesscand sharnness.oht AORE$-i n the reproduced
musi ¢ signal of the LD player 1A, and designates, to the voice signal

processi ng secf4)olProfessionak Mpdegr am cor responding to the discrim nated
ode This mode is selected for giving the vocal effect suitable for a
singer having high singing ability or powerful voice. As shown
in Fig. 13, the vocal effect circuit 12 in this mode is arranged |
to have only a reverb circuit 131,. Due to the same reason as
the foregoing, the frequency characteristic adjuster 33 is not
shown in the figure.

According to the vocal effect circuit 12 shown in Fig. 13,
an impulse response as shown in Fig. 14(a) can be achieved.
Specifically, a reverb component is added to the vocal signal
so as to express more fully the vocal tones of the singer having
high singing ability or powerful voice. In this case, an echo
component is not added so as to prevent the vocal tones of the
singer from creating a persistent image.

As shown in Fig. 14(b), the frequency response of the vocal
effect circuit 12 is adjusted such that an intermediate-frequency
band becomes high for highlighting the power of expression of
the live vocal tones.

Next, the transitional control of the vocal effect based on the
partial control data PD inserted into the music data will be ex-

plained. As described above, the vocal effect is controlled, in



data-MD. By this, the designated mcroprogramis executed in the voice
signal processing section 13. Further, the mcrocom puter 20 sets a filter
factor corresponding to the node data MD in the voice signal processing
section 13. In this fashion, the vocal effect circuit 12 is set and
established for creating the vocal effegtg corresponding to the node data
MD. On the other hand, if the CD player 1B is selected by the key

control ler, the change-over switch 2 is switched to a side of the CD player
1B whi ch then peindci condingsta theatvocateffeatimodardesignatedsby thesane” as
that of the foregoing LD player 1A Further, if the synthetic sound
source player ffdde datiaedMBPdabythichetadréyofcting kalrboke pérdéorimmmye. ddew-swi t ch

2 is switched to a side of the sound source player 1C, and nusic data of

the desi gnat edegts] esbnpirethel sarhean@ital pise@ntlex ttenpb siay ahangedi um

The nusic data is initially supplied froma host com puter, and i S once

it40r ed in an efepeRding! 6hotlte Prdgtehs Withe music. Further, the signif-
icant part of the music may be highlighted in particular. In
view of this, the partial control data PD is inserted in the mu-
sic data for cha,nging the control of the vocal effect during the
karaoke performance, for example, a measure by measure so as
to modify, by means of the data PD, the vocal effect initially
set based on the vocal effect mode.

Specifically, when the effect control information detector 21
detects the partial control data PD in the reproduced music
data during the karaoke performance, a coefficient correspond-
ing to the data PD is read out from the data conversion table
22 so that the vocal effect circuit 12 is updated based on the
read coefficient. Accordingly, for example, by designating a
delay time DT by means of the partial control data PD, at the
top of a measure where the tempo of the music changes, it is
possible to change the echo delay of the vocal tones depending
on the change of the tempo of the music. Further, through
designation by the partial control data PD so as to introduce
the reverb effect to the main or significant part of the music, it
is possible to achieve fullness and sweetness of the vocal tones.

For summary, the inventive karaoke apparatus is provided



as a-hard disk so as to be fed to the sound source player 1C. By this, the
sound source player 1C produces the nusic signal through the nusical tone
synt hesi zati on. The m croconputer 20 discrimnates the node data MD
contained in the nusic data supplied via the sound source player 1C. The
other op- eration is the sane as those @ the foregoing players 1A and 1B.
As descri bed above, the vocal effect nodes selectively desig- nated at the

start of karao i.ncl (A3 r d . a node,
(3) rock node gﬁgﬁgﬂgwéégpgﬁagﬁd@c@%gyﬁb%rl%, gia’nré1 ége{r?gﬂtéleoﬁfa
correspondi ng to_each vocal effect .oode w tl, be explai.ned St andar d
Vode - TThi's moliiE MiePRee it AR ami ine) Sl PRlERiBRA T le RS
effect. As shown in Fjg. 7, the vocal, ef.fect circuit 12 in thj eis
arranged as anSQRHGE device léiwmoaﬂﬁlepiiﬁleaﬁ%?r@ﬁ%f 18 sady) it 71
Is fed back with a gain gb. As described before, sjnce the frequency
characteristi cpﬁ@ﬂiﬂﬂ&r a:mutsgkagna«lermeataW@mi!eaﬁW@O%egacmmm-h
respect to all the vocal effect nbdes, the adjuster 33 is _not shown in the
figure.  Acconiinegttief the musi piddecto accompany thehlive singitigy voice,an

I mpul se response as shown in Fig. 8(a) is achieved. Specifi- cally, the
echo conponent aghdviorgpeovieliag éffert Edntirsl imfoentution which is predeter-

mined in matching with at least either of a mood and a tempo
of the music piece and which is effective to create and control
a vocal effect. The vocal effecter device 12 is provided for pro-
cessing the vocal signal according to the provided effect control
information to apply the vocal effect to the live singing voice
and to control the applied vocal effect. The mixer device 4
is provided for mixing the provided music signal and the pro-
cessed vocal signal with each other to concurrently reproduce
the karaoke accompaniment and the live singing voice which
is modified by the applied vocal effect so as to enrich karaoke
performance of the music piece. In a specific form, the music.
source device comprises means for providing initial effect con-
trol information before the karaoke performance is commenced
such that the vocal effecter device 12 is established according
to the initial effect control information to initially set .an ade-
quate vocal effect in. generally matching with the music piece.
Further, the music source device comprises means for provid-

ing transitional effect control information during the course of



time -ET is added to the vocal signal. In this case, the reverb
15 conponent is not added. The echo tine ET is prolonged as the gain gb
(see Fig. 7) increases, while shortened as the gain gb decreases. On the
ot her hand, the delay tinme DT is deter- mned by the delay circuit 71. In
this case, the delay time DT is set to &0val ue about 150 ns which can match
with either of the high-tenpo nusic and the | owtenpo nusic. As shown in
Fig. 8(b), th ' id 4@l
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control information to specify a corresponding effect pattern of

the vocal effect, the memory means for memorizing a plurality
of effect patterns, the microcomputer 20 for retrieving the spec-
ified one of the effect patterns from the memory means, and
the vocal effect circuit for creating the vocal effect according
to the retrieved effect pattern. Specifically, the memory means
comprises means for memorizing the effect pattern in the form
of a microprogram which is loaded into the vocal effect circuit
12 to enable the same to create the vocal effect. In a spe-
cific form, the vocal effecter device 12 comprises the frequency
characteristic édjuster 33, the echo effecter 34 and the reverb
effecter 35 for creating a specific vocal effect_selected from a
group consisting of an echo, a reverberation and a frequency
characteristic adjustment. For example, the vocal effecter de-
vice 12 includes the echo effecter 34 for relatively impressing
the echo for a slow tempo of the music piece, and for relatively
suppressing the echo for a fast tempo of the music piece.
As described above, according to this embodiment, the proper

vocal effect mode corresponding to the music genre or the like

of the music piece is automatically selected a musical piece by



This-node is selected for giving the vocal effect suitable for the

| ei surely nmusic such as ballade. As shown in Fig. 9, the vocal effect
circuit 12 in this node is arranged such that an echo producing circuit 91
and a reverb producing circuit 92 are connected in parallel to each other.
Due to the foregoing reason, the frequertly characteristic adjuster 33 is
not shown in the figure. According to the vocal effect circuit 12 shown

16 caily, tneURHsAT HiEGEIAE i R0CH effbef bhend ViR ARR I anlery |
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the vocal effect circuit 12 is_adjusted such that .the | owfrequency band
request of a karaoke musical piece, and it is not necessary for

the singer to check the effect after hearing the performance of
the music. Thus, the proper vocal effect can be created from
the start of the performance. Further, it is also possible to
modify, when the tempo or the like changes during the progress
of the music, the vocal effect depending on that change, or to
modify the vocal effect at the main or significant part of the
music in particular.

The partial control data PD may be inserted into the mu-
sic data at a regular interval such as every unit of measure.
However, the invention is not limited to this. If the effect con-
trol information detector 21 can detect the data PD based on
identification codes or the like, the data PD may be inserted
at random if desired. As in the foregoing embodiment, it may
be arranged that the coefficient corresponding to the partial
control data PD is read out from the information conversion
table 22 for re-setting. However, the invention is not limited to
this. The partial control data PD itself may be a coefficient to
be set in the vocal effect circuit 12, or may be an offset value
for correcting the current set value. |

As described above, according to the invention, the proper



becones high for achieving richness of the vocal tones. (3) Rock Mde
This node is selected for giving the vocal effect suitable for the
rel atively high-tenpo nusic such as rock. As shown in Fig. 11, the vocal
effect circuit 12 in this node is arranged such that a delay circuit 111
and a reverb circuit 112 are con- necte@2 n parallel to each other. Due to
the sane reason as the foregoing, the frequency characteristic adjuster 33
is not shown in the figure. According to the vocal effect,circuit 12
shown in Fig. Y@Faﬂrﬁf&??gupgg bés 9@1313(3%‘1}5\/\?&%‘?@?@?31'12{13?1934 B¥¢€eved.
Specifi- cally, the vocal signal is added with one shaot del ay conﬁonent and
a reverb conpoperformedaemd és giverdentbeiapuitedsvacalhtomes.| Fymthenar pness
and thickness of the vocal tones. The delay tinme DT is set to a value, for
exanpl e, about a¢é6rdimgs tot e énventione tlieyvocaleffevtsdesignatedsabpwhei n Fi g.
12(b), the frequency response of the vo-

start of performance can be changed depending on the progress

of the music.



17 cal effect circuit 12 is adjusted such that the | owfrequency band and
t he hi gh-frequency band becone hi gh for enphasiz- ing powerful ness and
sharpness of the vocal tones. (4) Professional Mde This node is
selected for giving the vocal effect suitable for a singer having high
singing ability or powerful voice. As shawn in Fig. 13, the vocal effect
circuit 12 in this node is arranged to have only a reverb circuit 131,.
Due to the sane r son.asl.the f.oregoi ng, the frequency characteristic

adj uster 33 is no %%Hﬁﬁzpﬁn?@ésfigure. According to the vocal effect
circuit 12 shown in Fig. 13, an inpulse response as shown in Fig. 14(a)

can be achieved.j A karacke apparatus comprising:

a pickup device that picks up a live singing voice of a music

piece to convert the same into a vocal signal;

a music source device that provides a music signal repre-
sentative of a karaoke accompaniment of the music piece to
accompany the live singing voice, and that provides effect
control information which- is predetermined in ma,tclﬁng
with at least either of a mood and a tempo of the music
piece and which is effective to create and control a vocal

effect;

a vocal effecter device that processes the vocal signal ac-
cording to the provided effect control information to apply
the vocal effect to the live singing voice and to control the

applied vocal effect; and

a mixer device that mixes the provided music signal and
the processed vocal signal with each other to concurrently
reproduce the karaoke accompaniment and the live singing
voice which is modified by the applied vocal effect so as

to enrich karaoke performance of the music piece.

2. A karaoke apparatus according to claim.1, wherein the
music source device comprises means for providing initial

effect control information before the karaoke performance



Specifically, a reverb conponent is added to the vocal signal so as to
express nore fully the vocal tones of the singer having high singing
ability or powerful voice. In this case, an echo conponent is not added so
as to prevent the vocal tones of the singer fromcreating a persistent
imge. As shown in Fig. 14(b), the fréfuency response of the vocal

effect circuit 12 is adjusted such that an internedi ate-frequency band

becormes hi gh for by glbhgly Fﬁ@hlﬁt‘h’ﬁrtm voeRl effdcear deviedés ebtgbvocal

t ones. Next, theé tranS|t|ona control of the vocal effect based on the

Rgrtial control gisfl{é?aw&ﬁ;fngdy %18 eEtQ:gﬁﬁr&l {dfortnstionai ned.

descri bed abov e voCa i'S controll
initially set an adequate vocal effect in generally matching

with the music piece.

3. A karaoke apparatus according to claim 2, wherein the
music source device further comprises means for providing
transitional effect control information during the course
of the karaoke performance to transitionally control the
initially set vocal effect in specifically matching with pro-

gression of the music piece.

4. A karaoke apparatus according to claim 1, wherein the
vocal effecter device comprises means for discriminating
the provided effect control information to specify a corre-
sponding effect pattern of the vocal effect, memory means
for memorizing a plurality of effect patterns; means for
retrieving the specified one of the effect patterns from the
memory means, and creaﬁing means for creating the vocal

effect according to the retrieved effect pattern.

5. A karaoke apparatus according to claim 4, wherein the
memory means comprises means for memorizing the effect
pattern in the form of a microprogram which is loaded into
the creating means to enable the same to create the vocal

effect.



18 principle, according to the vocal effect node designated by the node
data MD at the start of the karaoke performance. How ever, even in the
same nusi cal piece, the tenpo may change dependi ng on the progress of the
musi c. Further, the signif- icant part of the nusic may be highlighted in
particular. In view of this, the partiagﬁxnnrol data PDis inserted in the
mu- sic data for changing the control of the vocal effect during the

moans of he dar 3 b ReR B Srathe B dn B JERINT £, MMARIA RGN

means of the data ect 1niti y set n e vocal

ef fect node. Specj ki t t r | i ect or
21 detects the parti Ie?géé!r!%?ﬁg‘fanEBsH?%%ﬁg%%rfégu%fgg%%}acgﬁg@cduri ng
t he karaoke perfornmance, oefif iciegnt correspond- _ing.to the daia PD is
read out fromthe J&@c%fﬁér%qlgﬂgch&%i &fé’?{msf’nﬁ@%eﬁ% 0 &ircuit
12 is updated based on the read cqeff.icient. cordj ngly, far exanple, by
designating a del a}'ef"ﬁﬁlaeﬁltlﬁ? r%fEﬁQQWBbgﬁ@FﬁF{’Q?M?@#ﬁMg@%; at the
top of a nmeasure where the tenpo of the nusic changes, it i-s possible to
change the echo del gy, of tihe vocal ,t ones depending on t change qf the
Cenpo.of the.musio A HtaRke AARAgHS dBcy DR O LGP0 B TR, S o
data PD so astointr%(iluc the reverb effect to the in or sighificant
part of the nusic, VaC&ais€ ectarpdevies somprises mesass ioh relafavebedmot t he

vocal tones. . L.
pressing the echo for a slow tempo of the music piece, and
for relatively suppressing the echo for a fast tempo of the

music piece.

8. A karaoke method comprising the steps of:

picking up a live singing voice of a music piece to convert

the same into a vocal signal;

providing a music signal representative of a karaoke ac-

companiment of the music piece to accompany the live

singing voice; -

providing effect control information which is predetermined
in matching with at least either of a mood and a tempo of
the music piece and which is effective to create and control

a vocal effect;

processing the vocal signal according to the providéd effect
control information to apply the vocal effect to the live

singing voice and to control the applied vocal effect; and



For summary, the inventive karaoke apparatus is provided

19 with the mcrophone 8 for picking up a live singing voice of a nusic

pi ece to convert the sanme into a vocal signal. The nusic source device is
conposed of the players 1A, |IB and 1C for providing a nusic signal
representative of a karaoke acconpa- nimgnt of the nusic piece to acconpany
the live singing voice, and for providing effect control information which
is predeter- mned in.matghing wi.t,h.at | east. ei ther ,of, a nood angd a tenpo
of the music pi ece%n@nﬁﬁ I?@‘@fiﬁgcm%ct%g A0d the precesyed, Yscal
effect. The vocal effecter, devjce 12 is provided for pro- cessing the vocal
signal according t6 wam deas é‘@ileéotﬁ F@PWW&MI@FQ ¢HIE t he

vocal effect to the live singing voice and to control the applied vocal
effect. The ni xer Kavaake accompaniniedtand theilive singingcoiceawhichiis si gnal
and the pro- cessed vocal signal with each other to concurrently reproduce
t he karaoke acconpamodified biydthdapplied socal effectosc as\tiol edrich karacke

performance of the music piece.

9. A karaoke method according to claim 8, wherein the step
of providing effect control information comprises provid-
ing initial effect control information before the karaoke
performance is commenced such that the vocal effect is
established according to the initial effect control informa-
tion to initially set an adequate vocal effect in generally

matching with the music piece.

10. A karaoke method according to claim 9, wherein the step
of providing effect control information further comprises
providing transitidnal effect control information during
the course of the karaoke performance to transitionally
control the initially set vocal effect in specifically match-

ing with progression of the music piece.

11. A karaoke method according to claim 8, wherein the step
of processing the vocal signal comprises discriminating
the provided effect control information to specify a cor-
responding effect pattern of the vocal effect, memorizing

a plurality of effect patterns in a memory, retrieving the



is modified by the applied vocal effect so as to enrich karaoke performance
of the nmusic piece. In a specific form the nusic source device conprises
means for providing initial effect con- trol information before the karaoke
performance is commenced such that the ygcal effecter device 12 is
established according to the initial ef fdct control information to
initially set an ade- quate vocal effect in generally matching with the

nusi ¢ pi ece. Furthgheciffed Buel 6f £ r&&&%ﬁ%ﬁ@%ﬁ%&%@ﬁoﬁé@raﬂdovi d-

ing transitional effect control 1 nformati'on during the course
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vocal effect in spéci progPessi on o
In a preferred for he vocal effecter device 12 conprises the detector 21
for discrininatingg%ﬁ IE’r‘ovided effect control information to specify a
correspondi ng effect pattern of the vocal effect, the nenory neans for

reror 2119 & B4 AW fotr 8 LhetHlod Bk ig LIS PE MR G Be50%p

retrieving the
of memorizing comprises memorizing the effect pattern in

the form of a microprogram which is loaded and executed

to create the vocal effect.

13. A karaoke method according to claim 8, wherein the step
of processing the vocal signal comprises creating a specific
vocal effect selected from a group consisting of an echo, a

reverberation and a frequency characteristic adjustment.

14. A karaoke method a;ccérding to claim 13, wherein the step
of processing the vocal signal comprises relatively impress-
ing the echo for a slow tempo of the music piece, and oth-
erwise relatively suppressing the echo for-a fast tempo of

the music piece.



I fied one of the effect patterns fromthe nenory neans, and the vocal

effect circuit for creating the vocal effect according to the retrieved
effect pattern. Specifically, the nenory neans conprises neans for
menorizing the effect pattern in the formof a m croprogramwhich is | oaded
into the vocal effect circuit 12 to enaBvé9the sane to create the vocal
effect. In a spe- cific form the vocal effecter device 12 conprises the
frequency characteristic adjuster 33, the echg effecter 34 and the reverb
effecter 35 for creating a specific vocak -ef _selected froma group
consi sting of an echo, a reverberation and a ffrequency characteristic

adj ustnent. For exanple, the vocal effecter
effecter 34 for relatively inpressing the e
musi ¢ piece, and for relatively suppres$Prc
t he nusic piece. As descri bed above, acco
proper vocal effect node corresponding to the
the nusic piece is automatically selected a
21
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nmusi cal piece, and the vocal effect based on such a node is ap- plied to
the live singing voice. Accordingly, it is not necessary for the singer to
change the setting of the vocal effect at every request of a karaoke

nmusi cal piece, and it is not necessary for the singer to check the effect
after hearing the performance of the nmugifg Thus, the proper vocal effect
can be created-fromthe start of the performance. Further, it is also
possi ble to nodify, when the tenpo or the |ike changes during the progress
of the nmusic, the vocal effect depending on that change, or to nodify the
vocal effect at the main or significant part of the nusic in particular.
The partial control data PD may be inserted into the nu- sic data at a
regul ar interval such as every unit of neasure. However, the invention is
not limted to this. If the effect con- trol information detector 21 can
detect the data PD based on identification codes or the like, the data PD
may be inserted at randomif desired. As j re~4f Or egoi ng enbodi nent, it
may be arranged that the coefficient corr/gspondijng to the partial control
data PDis read out fromthe information/¢oRygrg on table 22 for

re-setting. However, the invention is ngt|l gd to this. The parti al
control data PDitself may be a coeffi Eiu- set in the vocal effect

circuit 12, or may be an gffset.val ue f qti ng the current set val ue
As descri bed above, accorfing tq the i/nvep+oem—f he proper
83 =
Q Elo
5 < o
g S
S Seta
: 2
2 < <
& | =
P A
N O o 2
. & ‘A O
<
© > S ;6:
L. A ~
O
% =le :
5 %Eék—e
- ~88
m
A
O« S <
={aln BRs) é%&«
= <
(&)
e ——



22 vocal effect can be automatically sel ected per nusical piece

performed, and is given to the inputted vocal tones. Further, according to
the invention, the vocal effect designated at the start of performance can
be changed dependi ng on the progress oé/tghe musi c.
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23 What is clained is: 1. A karaoke apparatus conpri sing:
device that picks up a live singing voice of a nusic

a pickup

pi ece to convert the

same into a vocal signal; a nusi c source device that provides a nusic

signal repre- sentative of a karaoke acconpani nent of the nmusic piece to
acconpany the |ive singing voice,
information whtch is predeterm ned
pi e
control a vocal effect; a voca

nood and a tenpo of the nusic

and 4 /@ provides effect

Fgréﬁtﬂ:l ng wth at

vocal signal ac- cording to the provided effect control
apply the vocal effect to the live singing voice and to control the

applied vocal effect; and a m xer device that m xes the provided nusic
signal and thengiggessed vecahosi gna

reproduce the kara

(LK
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voi ce which is nodified by the applied vocal effect so as to enrich

kar aoke performance of the nusic piece.- 2. A karaoke apparatus according
to claim1, wherein the nmusi ¢ source device conprises means for providing
initial effect control information before the karaoke perfornmance

24 is commenced such that the vocab,A9fecter device is estab- i shed
according to the initial effect control information to initially set an
adequat e vocal effect in generally FE*@I ré with the nmusic piece. 3. A

kar aoke apparatus according to claim 2, wherein the musi ¢ source device
further conprises neans for providing transitional effect control

i nformation during the course of the karaoke performance to
transitionally control the initiallé set vggpl effect in specifically
mat ching with pro- /I //

FIG.7
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gression of the nusic piece. 4. A karaoke apparatus according to claima1,
wherein the vocal effecter device conprises neans for discrimnating
the provided effect control information to specify a corre- spondi ng
effect pattern of the vocal effect, nenory neans for menorizing a
plurality of effect patterns; means fd8/9retrieving the specified one of

the effect patterns fromthe meno n d ¢reating neans for
creating the vocal ef f ect accordit%lﬁzftag 22Et§eved effect pattern. 5.

A kar aoke apparatus according to claim4, wherein the menory neans
conprises neans for nenorizing the effect pattern in the formof a
m cr oprogram whi ch is | oaded into the creating neans to enable the sane
to create the vocal ef|f ect .
\ | I 1 1 - H
== t (time)
st ET ,
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25 .6. A karaoke apparatus according to claim1, wherein the vo- cal

ef fecter device conprises neans for creating a specific vocal effect

sel ected froma group consisting of an echo, a reverberation and a
frequency characteristic adjustnent. 7. A karaoke apparatus according to
claim6, wherein the vocal effecter det®ce conprises neans for relatively

i m pressing the echo for a s op0f gt hey nusi ¢ pi ece, and for
relatively suppressing the echorfnkigyna ( of the musi ¢ pi ece. 8.

A kar aoke nethod conprising the steps of: pi cking up a live singing

voi ce of a mnusic piece to convert the sane into a vocal signal

providing a music signal representative of a karaoke ac- conpani nent of
the nusic piece to acqonpany the live si ngi ng voi ce; provi di ng effect

control informati on wii ch
either of a nmobod and 4 t
create and control

s predeterm ned in mtching with at | east
the nmusic piece and which is effective to
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a vocal effect; processi ng the vocal signal according to the provided
ef f ect control information to apply the vocal effect to the live
singing voice and to control the applied vocal effect; and

26 m xi ng the provided nusic signal and the processed vo- cal signal
wi th each other to concurrently reprod@ﬁche kar aoke acconpani nent and
the live singi-ng voice which is Tg?iﬁkz? y tve applied vocal effect so
as to enrich karaoke perfornaFE& ot nzéac pi ece. 9. A karaoke
met hod according to claim8, wherein the step of providing effect
control information conprises provid- ing initial effect control
i nformati on before the karaoke performance is comenced such that the
vocal effect is established according to the initial effect control
i nf or ma-
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tion to initially set an adequate vocal effect in generally mat chi ng
with the nusic piece. 10. A kaxaoke nethod according to claim9, wherein
the step of providing effect control information further conprises
providing transitional effect control information during t he course of
t he karaoke performance to transiti ona®}9 control the initially set

vocal effect in specifically match- inhg,wWsh Rrogression of the nusic
pi ece. 11. A karaoke method acc diea_fﬂ A8l g, wherein the step of

processi ng the vocal signal conprises discrimnating t he provided effect
control information to specify a cor- respondi ng effect pattern of the
vocal effect, nenorizing a plurality of effect patterns in a nenory,
retrieving the 27 speci fied one of

the effect patterns fromthe nenory, and

FIG.14 (b)
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creating the vocal effect according to the retrieved effect pattern.

12. A karaoke nethod according to claim11l, wherein the step of
menori zi ng conprises nenorizing the effect pattern in the formof a

m croprogram which is | oaded and execut ed to create the vocal effect.
13. A karaoke method according to claim g wherein the step of
processi ng the vocal signal conprises creating a specific vocal effect
selected froma group consisting of an echo, a reverberation and a

frequency characteristic adjustnment. 14. A karaoke nethod according to
claim 13, wher oi n KHRAQKE APPARATIISLREATNGVOCAIGERFEGEDT | Ses

relatively inpress- i ng the echo for a slow tenpo of the nusic piece,

and ot h- erwi se rel ativel yﬁ%ﬂﬁﬁﬁ@%ﬁ@ﬁfﬁc&a‘)r a fast tenpo of

t he nmusic piece.

ABSTRACT

In a karaoke apparatus, a pickup device picks up a live
singing voice of a music piece to convert the same into a vocal
signal. A music source device provides a music signal repre-
sentative of a karaoke accompaniment of the music piece to
accompany the live singing voice, and also provides effect con-
trol information which is predetermined in matching with a
mood and a tempo of the music piece and which is effective
to create and control a vocal effect. A vocal effecter device
processes the vocal signal according to the provided effect con-
trol information to applj the vocal effect to the live singing
voice and to control the applied vocal effect. A mixer device
mixes the provided music signal and the processed vocal signal
with each other to concurrently reproduce the karaoke accom-
paniment and the live singing voice which is modified by the
applied vocal effect so as to enrich karaoke performance of the

music piece. (Figure 1)




