' '-S APPARATUS GENERATI NG CHORUS SOUND DERI VED FROM VOCAL ‘SOUND
BACKGRQJND OF THE | NVENTI ON The present invention relates to a harnony
chor us *apparat us or harnoni zi ng effector which can be utilized suitably for
a network karaoke system for exanple. Nowadays, the karaoke system has '
beconme so popul ar, and users demand a wi de variety of entry song titles.
avai |l abl e by the kar aoke. system A so- call ed network karaoke system has
been devel oped i n which song data i s downl oaded from a host conputer having

a data base of hugga }IPRQ?StRPFARA‘E'LfS%ENMW parl ors

t hrough t el ecomuni catlon In the prror art e I's known a karaoke
systemin which mmﬁ} 74 S singing
voi ce i s aut omat ?gﬁmﬁ% a‘voca soundﬂm'lt W%gﬁ@%ﬁ?e Such a
system generates a chorus sound having a fixed pitch, for exanple, shifted
three degrees relative to the singing voice picked up by a m crophone.

Har moni zation is effected by mxing the harm)ny voi ce with the original

singing voice. Generallj Mﬁ_\n th anot her note

vari es depending on a
The present invention relates to a harmony chorus

apparatus or harmonizing effector which can be utilized
suitably for a network karaoke system, for example.

Nowadays, the karaoke system has become so popular,
and users demand a wide variety of entry song titles available
By the karaoke system. A so-called network karaoke system
has been developed in which song data is downloaded from a
host computer having a data base of huge numbers of songs to
retailers such as karaoke parlors through telecommunication.

In the prior art, there is known a karaoke system in
which a harmony voice musically harmoﬁizing' with a user’s
singing voice ié automatically added to a vocal sound of the
singing voice. Such a system generates a chorus sound having
a fixed pitch, for example, shifted three degrees relative to
the singing voice picked up by a microphone. Harmonization
is effected by mixing the harmony voice with the original
singing voice.

" Generally, the pitch of a note harmonizing with another

note varies depending on a key or scale of the song. The pitch
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2 of ah#¥hofy voice for a certain note in Aninor is different fromthat
in C major, for exanple. A suitable harnony pitch is different in one case
to another. For instance, either of mnor third or major third nay be
sel ected adequately to achieve favorabl e harnoni zati on. Further, froma
musi cal point of view, it is possible to_shift the pitch of the harnony
voi ce upper and lower relative to a mai n“nel ody according to progression of
a song in order to introduce variations into harnmony structure of the song.

Thus, ~a si npl eof‘ﬁdha#{g;#o‘ffmgé forPh éél‘.%ﬁ.'{iﬂ]rg&%yid’ .| gﬁddx‘){g er¥i{d! nal

voi ce at a fixed pl IS done i rior I'S not enough to
Tonot onous. SRR I T R 106 SRARIFy (SRR B EEny Bl o
chor s sound HavRHEFLERS L Ang, G40 U an ey ot BisteRod, OO, (ginal
voree TN resPo RN or tird br mafor third Ty B sélftted adequately to

achieve favorable harmonization. Further, from a musical
point of view, it is possible to shift the pitch of the harmony
voice upper and lower relative to a main melody according to .
progression of a song in order to introduce variations into
harmony structﬁre of the song. Thus, a simple and uniform
shift of the harmony voice from the ofigina.l voice at a fixed
pitch, which is done in the prior art, is not enough to obtain

a comfortable harmony voice. Such a harmonizing effect may

be monotonous.
MA F THE INVENTI

The purpose of the present invention is to provide a
harmonizing effector, which can add a harmony voice or
chorus sound having a pitch difference varying relative to the
original voice in response to progression of the song, and
which can achieve a harmonizing effect comfortable and rich
in variety.

In order to achieve the object described above, according
to the presént invention, a harmony chorus apparatus collects

an original of a vocal sound performed after a main melody
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whi ch can achi eve a harnoni zing effect confortable and rich in variety. In
order tQ achieve the object described above, according to the present
i nvention, a harnony chorus apparatus collects an original of a vocal sound
performed after a main nel ody pattern of a song, and adds a chorus sound
derived after a chorus nelody pattern of the sane .song to the vocal sound.
The apparatus conprises a nenory that st@res a main nelody data .
representative of the main nelody pattern and a chorus nel ody data
representative r g"%zﬂ%édlfé e, ' | | ' )ar nony
with the main %tgggﬁpﬁfﬂeér@, ’a pitch d?’f?lg?%ﬁr?cgbgglacglé%?gge?fﬁg?$

sequential Iy 1 ehide4em h8y BAIEIR! G¥ho Ui Mbrld o ANY VSCAPERHdat a from

the nenory in synchroniza progression 0O e song, and at
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chorus melody data representative of the chorus melody

pattern which is designed in harmony with the main melody
pattern, a pitch difference calculator that sequentially
retrieves the main melody data and the chorus mémory data
from the memory in synchronization with progression of the
song, and that calculates a pitch difference between the main
melody pattern and the chorus memory pattern according to
the retrieved main melody data and the chorus melody data,
a chorus generator that shifts a pitch of the collected vocal
sound by the calculated pitch difference to generate the
chorus sound in the form of a variation of the vocal sound,
and a mixing device that mixes the generated variation of the
vocal sound and the collected original of the vocal sound with
each other to thereby create a harmony of the song.

In a specific form, the harmony chorus further comprises
a chorus toné controller that varies frequency characteristics
of the generated chorus sound according to the calculated
pitch difference to thereby improve a tone of the chorus
sound.

In another specific form, the harmony chorus apparatus



chorus sound in the formof a variation of the vocal sound, and a m xi ng
device that m xes the generated variation of the vocal sound and the

coll ected original of the vocal sound with each other to thereby create a
harmony of the song. In a specific form the harnony chorus further
conprises a chorus tone controller that varies frequency characteristics of
t he generated chorus sound according to the calculated pitch difference to
t hereby i nprove a tone of the chorus sound. In another specific form the

har nony chor us ﬁﬁ&ﬁre@téb%npriéésra R¥ore@WIuIAE cortpelles t&%%&%ﬂaﬂéé gller

that regulates a volune of the generated chorus sound accordithg to the
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pattern corresponding {0,t nmai n | od attern. The pitch difference
cal cul ator read® gb@ngthaﬁiprencer%eco greater.

According to the present invention, the memory stores
the main melody data representing the main melody pattern
of the song, as well as the chorus melody data representing
the chorus melody pattern corresponding to the main melody
pattern. The pitch difference calculator reads out the main
melody data and the chorus melody data from the memory in
synchronism with the progression of the song, and calculates
the pitch difference between the main melody pattern and the -
chorus melody pattern based on both of the retrieved data.
The chorus generator generates the chorus sound by shifting
the pitch of the collectéd vocal sound in response to the
calculated pitch difference. The mixing device reproduces the
generated chorus sound together with the original vocal
sound. Thus, the chorus sound having the pitch tracking the
chorus melody pattern corresponding to the main melody
pattern of the song is mixed to the vocal sound. Further,
according to the present invention, the tone of the chorus
sound to be added can be modified in response to the pitch
difference between the vocal sound and the chorus sound.

Still further, according to the present invention, the volume
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frel ody data and the chorus nel ody data fromthe nenory in synchronismwth
t he progression of the song, and calculates the pitch difference between
the marn nel ody pattern and the chorus nel ody pattern based on both of the
retrieved data. The chorus generator generates the chorus sound by shifting
the pitch of the collected vocal sound in response to the cal cul ated pitch
di fference. The m xi ng device reproduces the generated chorus,sound
together with the original vocal sound. Thus, the chorus sound having the

itch trackin eSS T gﬁ%gj in el od

B;ttern of th)%tgﬁ%%?&%ﬁxﬁ@gﬁaﬁgb&o%% soﬁ. ur%iﬂaeé?hg@g?g: ng to t%e
resent inventi r b be nodified
!Dn response to %e%lpgc%é%&&[ert%%g’eg%%g&%&%d&%ga&%gogﬁg t he chorus

sound. Still fwrther ccording to the present invention, the vol une 5
of the chorus l% ?ﬂfﬁ%ﬁ%@e’é‘ont rolled smaller as the pitch difference

bet ween the vocal sound and the chorus sound becones greater.

E PTION E DRAWIN

Figure 1 is a schematic block diagram showing an
arrangement of a harmonizing effector according to an
embodiment of the present invention.

Figure 2 is a schematic block diagram showing a -
structure of a reverberation effector provided in the
embodiment of the present invention.

Figure 3 is a schematic block diagram showing a different
structure of the reverberation effector in the embodiment of
the present invention. |

Figure 4 is a schematic block diagram showing another
different structure of the reverberation effector in the
embodiment of the present invention.

Figure 5 is a schematic block diagram showing a further
different structure of the reverberation effector in the
embodiment of the present invention. |

Figure 6 is a schematic block diagram showing a still
further different structure of the reverberation effector in the
embodiment of the present invention.

Figure 7 is a. schematic block diagram showing a



BRI EF DESCRI PTI ON OF THE DRAW NGS Figure 1 is a schematic bl ock di agram
showi ng an arrangenent of a harnonizing effector according to an enbodi nent
of the-present invention. Figure 2 is a schematic bl ock di agram showi ng a
structure of a reverberation effector provided in the enbodi nent of the
present invention. Figure 3 is a schematic block di agram showi ng a
different structure of the reverberationéeffector in the enbodjnent of the
present invention. Figure 4 is a schematic bl ock di agram showi ng anot her

different struchyiftigh éf¢hé @tﬁb@ﬂiﬁiéﬂtrh@w}ﬁ%hoé%ﬁﬂhﬁa% gropFovedéd of the

present invention. Figure 5 is a schematic block di agram showi ng a further

different strughuigoplaliBs WAUPTREDALIIIR AR Alelbly! BausERoBE TNt of the

present invention. ure 6 mati c wng a still
further differ re of the reverberation effector in the enbodi nent
of the present ?ﬁ%(\:}iﬁmgy Figure 7 is a schematic bl ock di agram showi ng a

Figure 8 is a schematic block diagram showing another
variation of the embodiment in which attenuators are
provided in association with respective chorus melody

outputs of the pitch shifter.

DETAILED DESCRIPTION OF THE INVENTION

Figure 1 shows a preferred embodiment of the chorus
harmony apparatus or harmonizing effector according to the
present invention. The apparatus may be employed in an
online network karaoke system which receives song data in
MIDI format from a host computer via communication
network, which stores the song data in a hard disk or
CD-ROM, and which reproduces a requested song by reading
out the stored song data.

In Figure 1, the apparatus comprises a MIDI input
device 1 to accept MIDI song data from external memory
media (not shown) such as a hard disk, a manual input device
2 to interface with users, a CPU (Central Processing Unit) 3
to control each device and to compute control parameters,
ROMs (Read Only Memory) 4 and 5 storing tables of control

parameters; an amplifier 6 to amplify a vocal sound picked up
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evariation of the enbodiment in whi ch equalizers are provided in association
w th respective chorus nelody outputs of a pitch shifter. Figure 8 is a
schematic bl ock di agram showi ng another variation of the enbodiment in
whi ch attenuators are provided in association with respective chorus nel ody
out puts of the pitch shifter. DETAILED DESCRI PTI ON OF THE | NVENTI ON Fi gure
1 shows a preferred embodi ment of the chorus harnony apparatus or
har moni zing effector according to the present invention. The apparatus may

be enpl oyed i %ﬁnaaﬂﬁ&éﬁhaﬁéw qufg(%mbg DA 11-,@,@) conskerRs ¥dog data in

MDI format fr ost” computér via co ni c networ k, which stores
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signal, and a D/A (Digital/Analog) converter 9 to convert

the processed digital signal into an analog signal and to feed
it to an external sound system (not shown).

.The external memory medium such as the hard disk
stores the song data of each entry karaoke song, including a
main melody data representative of a main melody pattern,
an accompaniment data used to reproduce an accompanying
instrumental sound, and a chorus melody data representative
of a monophonic or polyphonic chorus pattern correspondiﬁg
to the main melody pattern. The song data is transmitted
from the host computer. Each song data further contains
mode information as a music genre data (e.g., pops, jazz,
ballad etc.) of the song, and a select data effective to select
either of a harmony mode accompanied with the chorus
sound or a normal mode without the chorus sound. In the
reproduction of the karaoke accompaniment, the
accompaniment data is fed to a sound source (not shown) to
reproduce the karaoke accompaniment. At the same time, the
main melody data, the chorus melody data and the mode

information are fed to the CPU 3, while being converted from
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ROMs (Read Only Menory) 4 and 5 storing tables of control paraneters, an
anplifier 6 to anplify a vocal sound picked up 7 by a mcrophone M an
A/D (Analog/Digital) converter 7 to convert an anal og signal of the
.anplified vocal sound into a digital signal, a DSP (Digital Signal
Processor) 8 to carry out a variety of signal processing for the digitally
converted vocal signal, and a DA (Digit8&l/Anal og) converter 9 to convert
the processed digital signal into an anal og signal and to feed i-t to an

ext ernal sound\spPI &IBr0a%h t9"TL ddAtiaxt ernal nmenory nedi um such as the

hard di sk stores the song data of each entry karaoke song, including a main

used Lo reproduce. SHGEEsSecE™ B ABcOnORRtEl Ty B BTRIRERRIRE OOy
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the host conputer., Each song data further confains node information as a
nusi ¢ genre dab8e} §.I&apuf§gdglplﬁia§9§nman s, and outputs control
information in response to the commands to the CPU 3. The
user inputs various data including male/female
discrimination, delay time/repeat gain of reverberation to be
added to the vocal sound and so on, in addition to the mode
informé,tion. The input device 2 is used to control parameters
which should be adjusted according to preference of the user,
tone or volume of the voice, performance of EQ (equalizer),
and echo level (repeat gain) or delay time of an effector.
These parameters are preset for individual users in a memory,
and are read out from the memory. The mode information
can be inputted from either of the MIDI input device 1 and
the manual input device 2 by selecting ‘automatic input’ or
‘manual input’ alternatively. Thus, if ‘automatic input’ is
selected by the operation of the device 2, the mode
information provided through the MIDI input device 1 is
" adopted. On the other hand, if ‘manual input’ is selected, the
mode information provided through the manual input device
2 is adopted.
The CPU 3 executes predetermined control programs to

carry out prescribed functions as achieved by the following
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ballad etc.) of the song, and a select data effective to select either of a
har nony_. node acconpani ed with the chorus sound or a normal node w thout the
chorus "sound. In the reproduction of the karaoke acconpani nent, the
acconpani ment data is fed to a sound source (not shown) to reproduce the
kar aoke acconpani ment. At the sanme tine, the main nelody data, the chorus
nmel ody data and the node information are fed to the CPU 3, while being
converted from M DI domain to TTL dormain. The input device 2-is

acconmodat ed iBlolch® 3PRAI6UA pitclhgeriedaton3lacakilafescapiteh! er. The

| nput device 2 accepts user's fmanual” i nput comands, and out puts control

i nformation i %lﬁgﬁgg%n%(ﬁ@étjg tﬁ@%@ﬂ%ﬁe@o&?ﬁ%ﬁ%iéﬁ@%ﬂéS@OWUt S

vari ous data mal e di scrim na y tine/repeat gain

of reverberat iﬁ%ﬁ@}ﬁ%ﬁﬁyﬁg TRet a‘iﬂﬁgl vgmténgf @Fg Iﬁ?ﬁ?%&‘fﬂs t.tion to

the node informati« I'nput “device 'S used T0 “co aneters
Vol une of t he GEREEHChEls SRR Bhs TEGELS) FEn EQ (Balafiber) O° ©F

parameter generator 32 sets filtering factors of an input

equalizer 81 contained in the DSP 8 according to control
parameters read out from a parameter table 4b of the ROM 4
in response to the mode information. Another EQ parameter |
generator 33 sets up filtering factors of a chorus input
equalizer 82 contained in the DSP 8 according to control
parameters which are read out from another parameter table
4a of the ROM 4 in response to attribute information. The
EQ parameter generatoi' 33 further sets up filtering factors of
an output equalizer 83 and a volume of a chorus level
controller 87. A reverberation control parameter generator 34
sets filtering factors of a reverberation effector 86 contained in
the DSP 8 according to control parameters which are read out
from a parameter table stored in the ROM 5 in response to
the mode information and the input values of delay time and
repeat gain. An automatic/manual selector 35 is actuated to
take the mode iﬁ.formation and attribute information from
the manual input device 2 when ‘manual input’ is selected by
the operation of the device 2. Then, the mode and attribute
information is fed to the ROMs 4 and 5 to specify filter and
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and echo level (repeat gain) or delay time of an effector. These paraneters
are preset for individual users in a nenory, and are read out fromthe
menory.. The node information can be inputted fromeither of the MD input
device 1 and the manual input device 2 by selecting 'automatic input' or
"manual input' alternatively. Thus, if 'automatic input' is selected by the
operation of the device 2, the node i nf d%ation provi ded t hrough the M DI
i nput device 1 is adopted. On the other hand, if 'manual input' ‘is

sel ected, the r@ggabearhtiomipazaniéter deth inrtdiegtablee ofithe ROMst4 devi ce 2
I s adopted. The CPU 3 executes predeterm ned control prograns to carry out

prescribed funghdons (s thehos@dhbnd, 1€ ‘hatbawtid inpub! efkeledted 0tBE. A

pitch generator 31 calculates a pitch difference between the main nel ody
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Then, the mode and attribute information is fed to the
ROMs 4 and 5 to specify filter and reverberation parameter
data in the parameter tables of the ROMs 4 and 5. A mode
selector 36 is turned on if the harmony mode is selected by
the operation of the input device 2. Consequently, the main
melody data and the chorus melody data are distributed from
the MIDI input device 1 to the pitch generator 31. On the
other hand, if the normal mode is selected, the mode selector
36 is turned off. Consequently, the data is not supplied to the
pitch generator 31.

As described above, the parameter tables 4a and 4b are
allocated in the ROM 4, and the tables store the control
parameters to be set in the input equalizer 81 and the chorus
input equalizer 82 of the DSP 8. According to the attribute
information such as male/female identification and personal
preference, the parameter table 4a specifies filtering facfors to
be set in the equalizef 82 such as filter cutoff frequencies,
frequencies dominating equalizer characteristics, gain, and Q
value. The table 4a is also accessed to specify the chorus

output level of the chorus level controller 87. The other



paranmeters read out froma paraneter table 4b of the ROM4 in response to

t he node information. Another EQ paraneter generator 33 sets up filtering
factors of a chorus input equalizer 82 contained in the DSP 8 according to
control paraneters which are read out from another paranmeter table 4a of
the ROM 4 in response to attribute information. The EQ paraneter generator
33 further sets up filtering factors of Xh output equalizer 83, and a vol une
of a chorus |evel controller 87. A reverberation control paraneter

generator 34 Sgh&aﬁléﬁeﬁrﬂaiﬂeflﬂﬁh@ra%c@fss@i igwintithahhonn ef te¥puciBp

contained in the DSP 8 according to control paraneters which are read out

froma paramet gentrdll factbes QS bé sbf“inﬂ.@é mpit 'Ry 8D alcker to

informati on and the 1 nput values of delay t| me ahd repeat gain.
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used to set,control factors in the reverberation effector 86

accommodated in the DSP 8. The parameter table stores
control parameters such as echo level, delay time, repeat gain
etc., which are set in the reverberation effector 86 according
to the mode information described above.

The DSP 8 is comprised of the input equalizer 81, the
chorus input equalizer 82, the chorus output equalizer 83, a
pitch shifter 84, the chorus level controller 87, a mode
selector switch 85, and the reverberation effector 86. The
input equalizer 81 is comprised of a quadratic HPF (High
Pass Filter), a linear LPF (Low Pass Filter), and threestaged
equalizer units connected in series. The cutoff frequencies of
the HPF and LPF and the filter factors of each equalizing
unit (frequencies, gain, and Q) are set up by the EQ
parameter generator 32 as described above. The chorus input
equalizer 82 is comprised of a serial connection of a quadratic
LSF (Low Shelving Filter), a quadratic HSF (High Shelving
Filter), and a single equalizer unit. The cutoff frequencies of
the LSF and HSF and the filter factors of the equalizing unit
(frequencies, gain, and Q) are established by the EQ



reverberation paraneter data in the tables of the ROM 4 and 5. On the
other hand, if '"automatic input' is selected, the automatic/ mnual selector
35 is swtched to take the node and attribute information fromthe M D

i nput device 1. Then, the node and attribute information is fed to the ROV
4 and 5 to specify filter and reverberati on paraneter data in the paraneter
tables of the ROVs 4 and 5. A node sel eckdr 36 is turned on if,the harnony
node is selected by the operation of the input device 2. Consequently, the
mai n el ody dapaxmﬂkaﬁdﬂ%éﬂafatarrﬁﬂ adydekribed abbv. r Thet pitchr shiftdre M DI

I nput device 1'to the pitch generator 31. On the other hand, if the nornal

node is sel ect g8q, sHifes RESDiteh Wil the dutputt of TR RfifaliZe2n82 @Wekdkding t he
data is not supplied to the pitch generator 31. As described above, the
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characteristics, aégme%%ddigclosed in JP-A-62-89095, for example. In this

arrangement, a target frequency after the pitch shift is
registered correspondingly to the pitch shift value for each
note. In this embodiment, the conventional arrangement
should be modified to a multiple input/output configuration
in order to deal with multiple chorus melodies 1 to N in
parallel manner. The chorus output equalizer 83 eliminates
unnecessary fréquency components such as a noise yielded by
the pitch shift of the pitch shifter 84 in the chorus sound.
The chorus level controller 87 adjusts the chorus sound level
or volume when mixed to the singer’s vécal sound. The mode.
selector switch 85 turns on and off in interlocking with the
mode selector 36 of the CPU 3. The switch turns on in case
that the reproduction of the sound is placed in the harmony
mode, and turns off in the normal mode.

The reverberation effector 86 imparts various effects such
as ‘reverb’, ‘echo’ and so on to the audio signal produced by
mixing the chorus sound signal and the vocal sound signal.

The reverberation effector 86 can adopt one of the structures



val ue. The table 4a is al so accessed to specify the chorus output |evel of
the chorus level controller 87. The ot her paraneter table 4b is accessed
in simlar manner to specify control factors to be set in the input
equal i zer 81 according to the node information such as a reproduction node,
the genre of the song and so on. The ROM5 stores the paraneter table used
to set control factors in the reverberatidbn effector 86 accommdated in the
DSP 8. The parameter table stores control paranmeters such as echo |evel

delay time, reghavigan FRtures 2o Ilnd:kﬁﬁénibbdiiﬁeﬁe\oérlbigéﬂ@ Ppagf f ect or

86 according to the node 1 nformation described above. The DSP 8 is
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87, d I | i . The i t
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fed back to the input of the delay circuit in order to obtain a
desired echo effect. In this embodiment, the echo level (EL in
Figure 2), the repeat gain (RG in Figure 2), and the delay
time (DT in Figure 2) are controlled according to the mode
information.

In Figure 3, a reverb circuit is connected in series to the
echo circuit of Figure 2 in order to obtain echo and reverb
effect for the input audio signal. In addition to the echo level
(EL in Figure 3) in the echo circuit, the echo levels EL1 and
EL2 can be adjusted to control the whole effect in this
embodiment. |

In the embodiment of Figure 4, both of delay and reverb
effects are added to the input audio signal in parallel. In
‘Figure 4, the delay time (DT in Figure 4), the echo levels
(EL1 and EL2 in Figure 4) for the left and right channels L
and R can be adjusted.

In Figure 5, only a reverb effect is added to the input
audio signal. In this embodiment, the echo levels are adjusted
for the input signal, and for the reverb output signals of the
left and right channels (EL1 to EL3 in Figure 5).



unit (frequencies, gain, and Q are set up by the EQ paraneter generator 32
as descri bed above. The chorus input equalizer 82 is conprised of a serial
connection of a quadratic LSF (Low Shelving Filter), a quadratic HSF (Hi gh
Shelving Filter), and a single equalizer unit. The cutoff frequencies of
the LSF and HSF and the filter factors of the equalizing unit (frequencies,
gain, and Q are established by the EQ 1512 paraneter generator 33 as
descri bed above. The pitch shifter 84 shifts the pitch of the output of the
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monophonic or polyphonic chorus melody data and the mode

information are distributed to the CPU 3.

The CPU 3 can accept the mode information from both

‘ of the nﬁanua.l input device 2 and the MIDI input device 1.

However, in this manual input mode, the mode information
distributed from the manual input device 2 is selected by the
automatic/manual selector 35, so that the control parameters
are read out from the ROMs 4 and 5 according to the
manually inputted mode information. The control parameters
corresponding to the attribute information are also read out
from the ROM 4, and the control parameters corresponding
to the delay time aﬁd the repeat gain are read out from the
ROM 5. |

Now, the operations in the harmony mode and the
normal mode, which are selected by the input device 2, are
separately explained hereunder.

On selecting the harmony mode by the operation of the
input device 2, the mode selector 36 is turned on, and the
main melody data and the chorus melody data are supplied
to the pitch generator 31. The pitéh generator 31 calculates



paral | el manner. The chorus output equalizer 83 elimnates unnecessary
frequency conponents such as a noise yielded by the pitch shift of the
pitch shifter 84 in the chorus sound. The chorus |evel controller 87
adjusts the chorus sound | evel or volunme when mxed to the singer's vocal
sound. The node selector switch 85 turns on and off in interlocking with
t he node selector 36 of the CPU 3. The dWitch turns on in case that the
reproducti on of the sound is placed |n t he harnony nDde and turns off in

th I fect such
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the input equalizer 81, while parameters corresponding to the
attribute information are set up in the chorus input equalizer
82. For the reverberation effector 86, parameters containing a
delay time, a repeat gain, and an echo level is selected
correspondingly to the harmony mode and the genre of the
song. Further, parameters corresponding to the input delay
time, repeat gain, and echo level are set up by reading them
from the ROM 5. The voice signal of the original vocal sound
created by the user is picked up through the microphone M,
converted into a digital signal through the amplifier 6 and
A/D converter 7, and fed to the DSP 8. In the DSP 8, the
frequency characteristic of the voice is altered to create a
tone suitable for the harmony mode and for the genre of the
song by means of the iﬁput equalizer 81. The voice signal is
divided into a direct vocal sound channel and a chorus sound
channel. The chorus input equalizer 82 adjusts the tone of
the voice signal divided into the chorus sound channel
suitably according to the attribute information such as
male/female identification and personal preference to

| performa.née of the karaoke song.
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desired echo effect. In this enbodi ment, the echo level (EL in Figure 2),
the repeat gain (RGin Figure 2), and the delay tine (DT in Figure 2) are
controlled according to the node information. In Figure 3, a reverb circuit
I's connected in series to the echo circuit of Figure 2 in order to obtain
echo and reverb effect for the input audio signal. In addition to the echo
level (EL in Figure 3) in the echo circul?, the echo levels EL1 and EL2 can
be adjusted to control the whole effect in thls enbodlnent In the

enbodi ment of Figu r ded to the
"Ehén, tRE f}n%hdﬁ‘ e PR of the eefcgféliizé 82 34

i nput audio signal in parallel. In Flgure4 time (DT in Figure
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produced. The multiple of thé chorus sounds are mixed with-
each other, and are fed to the chorus output equalizer 83 to
eliminate unnecessary frequency components such as noise.
In this harmony mode, the mode selector switch 85 is turned
on, so that the chorus sound signals are added to the original
voice signal of the direct sound channel. |

The reverberation effector 86 provides the mixture of the
- vocal sound signal and the chorus sound signal with the
reverberation effect. In this harmony mode, the echo level is
suppressed to avoid excessive reverberation because the
chorus sound is already mixed to the vocal sound. Thus, the
DSP 8 produces the final sound signal added with the chorus
sound and the light reverberation. The signal is fed to the
D/A converter 9 to convert the digital signal into an analog
signal. Then, the analog signal is sent to the external sound
system to be reproduced along with the karaoke
accompaniment sound through a loudspeaker;
On the other hand, if the normal mode is selected by the

input device 2, both of the mode selector 36 and the mode

selector switch 85 are turned off. Thus, the chorus sound
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15 fromthe external nenory mediumand is received through the M DI input
device.l. The acconpani ment data included in the song data is distributed
to an acconpani nent sound source (not shown), while the nmain nel ody data,
t he nonophoni ¢ or pol yphoni c chorus nel ody data and the node information
are distributed to the CPU 3. The CPU 3 can accept the node information
from both of the manual input device 2 afd the M DI input device 1.
However, in this manual input node, the node information distributed from

So that the coBFPSTEHER o sthpIe s Ehar they IR LB L BBECC, 371
corr espondi ng %‘%k?ﬁﬁhéﬁ% Wﬂ? Sefl 8 PRk B im0 BL BB e o
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operation of h% The final signal is outputted to the external sound system
to be reproduced without any chorus sounds. In this normal
mode, a louder echo level and a longer delay time are selected
for the operation of the reverberation effector 86, because no
chorus sound is mixed to the vocal sound.

Now, the operation in the automatic input mode is
described below.

If the automatic input mode is selected by the operation
of the input device 2, the apparatus is turned into this mode.
In the automatic input mode, mode information distributed
from the MIDI input device 1 is selected by the
automatic/manual selector 35. The parameters corresponding
to the mode information are read out from the ROMs 4 and
5. In this mode, user’s mode information inputted from the
input device 2 is ignored. However, the user’s input of
attribute information such as male/female, delay time, repeat
gain and else are accepted via the input device 2. Yet, it is
possible to configure the apparatus to accept the mode
information input through the manual input device 2 with a

priority over the automatic information input only during the
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i'nput device 2, the node selector 36.is turned on, and the main nel ody data
and the _chorus nelody data are supplied to the pitch generator 31. The
pitch generator 31 cal cul ates 16 the value of the pitch difference
bet ween the main nel ody data and the chorus nel ody data, and distributes
the value to the pitch shifter 84 in the DSP 8. Paraneters corresponding to
t he harnony node and the genre of the sohy are set up in the ipput
equal i zer 81, while paraneters corresponding to the attribute information

are set up 1n GBACHeFeTridbE. THAbPERsBA i theldarAKEIbRIS] on ef f ect or

86, paraneters co Ining a delay ti a repeat gain, and an echo level is

sel ect ed corr espaAdigdie kenid\as ! (RO NHRHASAIbERenARAIA Bipdde Song

Further, parangiers correspondi ng el a peat gain, and
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through the MIDI input device 1.

In the embodiment described above, the pitch of the
vocal sound is shifted according to the monophonic or
polyphonic chorus melody pattern arranged in conformity
with the main melody pattern of the song to generate the
chorus sound after the chorus melody pattern. Consequently,
the monophonic or polyphonic line of the chorus melody can
be added according to the mood and the progression of the
song. The tone of the voice can be controlled according to the
attribute information such as male/female difference and
personal preference. Further, the suppression of the
reverberation effects in the harmony mode enables to prevent
excessive reverberation from being added to the vocal sound.

The present invention is not limited within the extent of
the embodiment explained abové, and can be modified as
described below.

(1) As shown in Figure 7, it is possible to provide
equalizeré EQ; to EQy for each chorus sound output of the
pitch shifter 84 in order to variably control the frequency

characteristics according to the pitch shift amount of each
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frequency characteristic of the voice is altered to create a tone suitable
for the harnmony node and for the genre of the song by neans of the input
equal i zer 81. The voice signal is divided into a direct vocal sound channel
and a chorus sound channel. The chorus input equalizer 82 adjusts the tone
of the voice signal divided into the chorus sound channel suitably
according to the attribute informati on s2@h as nale/femal e identification

and personal preference to perfornance of the karaoke song. 17 Then, the
pitch of the o S thilal bP thiee pItCh
di fference bet V\lé/]élg!rl\lhts%g)dr#gn ﬁgrus nmel o patﬁ?éﬁﬁgq{)ﬂﬁﬁe pitch shifter

84, so that the;choy (38 e EAR B R DslDSovarel paouitLiks pr oduced.

The nmultiple o orus soun are m-xe and are fed to
t he chorus outp

conponent s sucﬁoige ‘imegr ﬁgw ﬁm 3 unn h?ﬁﬂ%’e&%%ﬁ?%fsw tch 85
's turned on. 8 h ot Lbe can t?e"%,ﬁ‘j'ué'e%‘bs‘n'usta% £7%e pleen'® o' 9!
difference between the original vocal sound a.nd the derived
chorus sound. The comfortable harmonizing sound can be
obtained.

(2) As shown in Figure 8, it is possible to provide
attenuators V; to Vy for each chorus soun(__i_ output of the
pitch shifter 84 in order to control or regulate the volume
dependently on the pitch shift amount of each chorus sound
signal. Also in this arrangement, the output of the pitch
generator 33 can be utilized as a control parameter
representative of the pitch shift amount. In this arrangement,
the greater the pitch difference between the main melody and
the chorus melody, the smaller the volume of the harmonizing
chorus sound, in order to prevent the chorus sound having a
great pitch difference from emerging out too much. The
arrangements shown in Figures 7 and 8 can be combined with
each other.

(3) It is possible to configure the apparatus to return to
the normal mode at the end of every song performance. MIDI
song data contains control codes signifying top and end of a

song. The end of the song can be detected By the code. In



voi ce signal of the direct sound channel. The reverberation effector 86
provi des the m xture of the vocal sound signal and the chorus sound signal
with the reverberation effect. In this harnony node, the echo level is
suppressed to avoi d excessive reverberation because the chorus sound is

al ready m xed to the vocal sound. Thus, the DSP 8 produces the final sound
signal added with the chorus sound and td®e |ight reverberation, The signal
is fed to the DA converter 9 to convert the digital signal into an anal og

signal . Then, {hg 'eﬁ'ﬂaluﬁbfs a%”ﬁo{;%é\}?tﬁég%% t EQund systemto be

r epr oduced aI ong wt arh e acconpani nment rough a

| oudspeaker. S d by the input
device 2, both %ﬁ%‘%@&%&@@%&%eﬁﬁm ?Q‘S[g‘a@gr §18$iorﬁsw tch 85 are
t ur ned off Th chor us_seun nepatj 4SSt o o.that the
vocal signal §i’@§é’€l§& B9 “?ﬁ’t-qb%‘?f% ‘%ﬁ { %ﬁS ﬁg’ %‘E%a? i zer 81
o adjust the 40 tla ity Yeldhd: Padine, o ot fgg? vitn the

relating to music genre, for instance, can be automatically

controlled in similar manner. |

(4) If a chorus part is already included in the original
karaoke song, the reproduction of the chorus part included in
the song data can be turned on and off in association with
the harmony or normal mode switching. Thus, overlapping of
the separate chorus part and the chorus sound generated by
the harmonizing effector of the embodiment can bo avoided.

(-5) The input equalizer 81 is controlled according to the
mode information relating to the modes of the reproduction,
music genre etc., while the chorus level controller 87 is
controlled in response to the attribute information relating:
sex of the singer, personal deviations and so on in the
disclosed embodiment. However, any of the equalizers or level
controllers can be controlled according to the mode and
attribute information in different manner. |

(6) Further, the embodiment described above is assumed
to be employed in the network karaoke system. However, the
present invention can -be applied to any types of the karaoke

system. Further, the harmonizing chorus sound may be



ef fect such as reverb and echo by the reverberation effector 86. The final
signal -is outputted to the external sound systemto be reproduced w thout
any chorus sounds. In this normal node, a | ouder echo | evel and a | onger
delay tinme are selected for the operation of the reverberation effector 86,
because no chorus sound is mxed to the vocal sound. Now, the operation in
the automatic input node is described b&2w |f the automatic .,input node is
sel ected- by the operation of the input device 2, the apparatus is turned

into this node i for ERE id ' et ri but ed
! 'S geﬁ@ré At VWl for fRe Vm%mgmm@ﬁp%y ribute

fromthe MD Tnput device 1 i's selected by the a I ¢/ manual * sel ect or
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the ROVE 4 and user"”s node mat ron~i nputted fromthe
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accepted via the input dewice 2. Yet, it is possible to configure the

apparat us to atRBPRAELEHHPL-i nf or mation i nput through the manual input

device 2 with a prigrity over,the autqmati ¢ inforpgatiLon input gnly durin
t he P e p¥esent invention 1nciu<§es spec{mz orms descri e(i/ J

below.

(1) The inventive harmony chorus apparatus includes an
input device that inputs attribute information to bharacterize
performance of the song, and a controller such as an equalizer
and an attenuator that operates according to the inputted
attribute information to modify a tone of either of the vocal
sound and the chorus sound and to regulate a volume of the
chorus sound. In this form of the invention, the tone of the
vocal or chorus sound, and the chorus output level can be
adjusted in reproduction of the song according to the
attribute information relating to the music genre, sex of the
singer, personal deviation etc. Thus, it is possible to obtain
variety of chorus effects suitable for properties such as the
music genre, sex of the singer, personal preference etc.

(2) The inventive harmony chorus apparatus includes an
effector that imparts an effect including reverberation to the
collected vocal sound, a selector that selects either of a
harmony mode in which the chorus sound is mixed to the

vocal sound and a normal mode in which no chorus sound is



19 song performance. The operation in the automatic input node is the sane
as in the abovedescri bed manual input node, except that the filter
parameters for the equalizers 81 to 83 are set up according to the node
information inputted through the M D input device 1. In the enbodi nent
-descri bed above, the pitch of the vocal sound is shifted according to the
monophoni ¢ or pol yphoni c chorus nelody p&tern arranged in confornmity wth
the main nel ody pattern of the song to generate the chorus sound after the

chorus el ody Raitad o (BR)984HPRbINA, (diFd BBARAsEIKnETdSvICKRAY C 1 ne of

the chorus mel ody can be added according to t and the progression of
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of the reverberation added to the vocal sound can be
suppressed in the harmony mode as compared to the normal
mode. Thus, it is possible, in the harmony mode, to avoid
excessive reverberation. The comfortable harmonizing sound
can be derived. |

(3) The inventive harmony chorus apparatus includes a

selector that selects either of a harmony mode in which the
chorus sound is mixed to the vocal -sbund and a normal mode
in which no chorus sound is mixed to the vocal sound, a
detector that detects an end of performance of each song, and
a switching device that operé,tes when the end of the
performance is def.ected under the harmony mode for
commanding the selector to switch from the harmony mode
to the normal mode to thereby restore the normal mode for
performance of a next song. In this form of the invention, it
is possible to switch the harmony mode to the normal mode
automatically at the end of a song played in the harmony
mode. Thus, the harmony mode can be automatically
switched to the normal mode at thé end of the song played in
the harmony mode, so that burden on the mode switching



described below. (1) As shown in Figure 7, it is possible to provide
equalizers [err] to EQN for each chorus sound output of the pitch shifter
84 in order to variably control the frequency characteristics according to
the pitch shift anount of each 20 chorus sound signal. In this
arrangenment, the output of the pitch generator 33 can be utilized as a
control paraneter corresponding to the @4ch shift anmount. Thus, the tone
of each chorus line can be adjusted suitably for the pitch difference

bet ween the or bﬁiei‘atiohoéah béowveduesad. t he derived chorus sound. The
confortabl e harnoni zi ng sound can be obtained. (2) As shown in Figure 8, it

s possible 10 br OYYIeTRE GRVUAVeshhilohy hithd AprRaBtus IAEHEIEoUNd out put

of the pitch shift n order to cont or regulate the une
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control parametgy s sound is mixed to the vocal sound and a normal mode
in which no chorus sound is mixed to the vocal sound, and a
switching device that operates when the song is performed
with a chorus part indeﬁendently from the vocal sound for
commanding the selector to switch to the normal mode, and
that operates when the song is performed without a chorus
part for commanding the selector to switch to the harmony
mode. In this form of the invention, it is possible to switch
the reproduction mode automatically so that if the song da,taj
contains any chorus part, the vocal sound is reproduced
without the chorus sound generation. If the song data
contains no chorus part, thé vocal sound is added with the
chorus sound in the harmony mode. Thus, overlapping of the
original chorus part contained in the song data and the
chbrﬁs souﬁd generated by the apparatus can be avoided.

As described above, the present invention makes it
possible to add the chorus melody harmonizing with the main
melody of a song so that users can enjoy harmony
comfortable and rich in variety. Further, it is possible to add
the chorus voice having a tone adjusted for the pitch

difference between the vocal sound and chorus sound, so that



representative of the pitch shift amount. In this arrangenent, the greater
the pitch difference between the main nelody and the chorus nel ody, the
smal | er the vol une of the harnoni zi ng chorus sound, in order to prevent the
chorus sound having a great pitch difference fromenmergi ng out too nuch.
The arrangements shown in Figures 7 and 8 can be conbined wth each other.
(3) It is possible to configure the appé#htus to return to the normal. node
at the end of every song performance. M DI song data contains control codes
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fo prevent the chorus sound from standing out too much, and

thus the harmony can be enriched.



kar aoke song, the reproduction of the chorus part included in the song data
can be.turned on and off in association with the harnony ITOT TTH]
A ﬁiﬁ BEEN l

swi tchi'ng. Thus, overl apping of the separate chorus part

sound generated by the harnoni zing effector of the enbodi C
avoi ded. (5) The input equalizer 81 is controlled according to the node

i nformation relating to the nodes of th@6reproduction, musi ¢ genre etc.,
while the chorus level controller 87 is controlled in response to the
attribute infopwnRhtqs disimkdng: sex of the singer, personal deviations and
so on in the disclosed enbodi nent. However, any of the equallzers or |evel
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t he vocal soun
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pattern of the same song to the vocal sound, the apparatus
comprising:

a memory that stores a main melody data representative
of the main melody pattern and a chorus melody data
representative of the chorus melody pattern which is designed
in harmony With the main melody pattern;

a pitch difference calculator that sequentially retrieves
the main melody data and the chorus memory data from the
memory in synchronization with progression of the song, and
that calculates a pitch difference between the main melody

: pé,ttern and the chorus memory pattern according to the
retrieved main melody data and the chorus melody data;
| a chorus generator that shifts a pitch of the collected
vocal sound by the calculated pitch difference to generate the
chorus sound in the form of a variation of the vocal sound;
and | |

a mixing device that mixes the generated variation of the

- vocal sound and the collected originél of the vocal sound with
each other to thereby create a harmony of the song.

2. A harmony chorus apparatus according to claim 1, further
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tthe m crophone, but also for a nusical sound signal rep OTHISEBHEETOAS BEEN
recording mediumin synchronismwth the song progressi @n. ThBEBLAGER:

i nvention includes specific forns descri bed below. (1) TVENT T VE

har nrony chorus apparatus includes an input device that inputs attribute
information to characterize perfornmance of the song, and a controller such
as an equal i zer and an attenuator that @derates according to the inputted
attribute information to nodify a tone of either of the vocal sound and the

chorus sound %iéiﬁ?h%ﬁs@'t% éénf]ﬂlﬁlérhﬂié@vﬁﬂé@??ﬂﬂeh@ s form of

t he invention, tone of the vocal or chorus sound, an e chorus out put

| evel can be 'é&tsi&  : | t Mals B
attribute inf g‘?ﬁma |o%ﬂrsg}({asfﬁl%;lgﬂgg%%aﬁ%gié(ﬁg@%@@@gx ofoegﬁégstlb%@e?,
per sonal devi afj efcy T Aot kbl 03 | 0 varj et f chorus
effects suitab 5&%&#‘& gﬁ{é}ﬂf %gggéﬁ%&gésﬁ?ggh%sﬁtﬁst&?& eéég ogft?{el‘ne si nger,
personal preference etc. 2) The inventive harnony chorus apparatus

i ncl udes an ef FEQEW Sovnd. | nparts an effect including reverberation to the
col l ected vocal soynd, a selector that selects ejther qf,a harnogy node in
whi ch the chor ilﬂﬂn??fy §BQI31S appREatus accorg.lng to C(ialm i], %urt?l T

comprising a chorus volume controller that regulates a

L

volume of the generated chorus sound according to the
calculated pitch difference so that the volume is made smaller
as the pitch difference becomes greater.

4. A harmony chorus apparatus according to claim 1, further
comprising an input device that inputs attribute information
to characterize performance of the song, and a controller that
operates according to the inputted attribute information to
modify a tone of either of the vocal sound and the chorus
sound and to regulate a volume of the chorus sound.

5. A harmony chorus apparatus according to claim 1, further
comprising an effector that imparts an effect including
reverberation to the collected vocal sound, a selector that
selects either of a harmony modé in which the chorus sound is
mixed to the voéal_sound and a normal mode in which no
chorus sound is mixed to the vocal sound, and a suppressing
device that operates when the harmony mode is selected for
suppressing the effect which would disturb the created

harmony of the song.
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vocal sound and a normal node in which no chorus sound is 23 mxed to
t he vocal sound, and a suppressing device that operates when the harnony
node is selected for suppressing the effect which would disturb the created

harmrony of the song. In this formof the invention, the volune or del ay '
time of the reverberation added to the vocal sound can be suppressed in the
har rony node as conpared to the normal @8de. Thus, it is possible, in the

har nrony node, to avoi d excessive reverberation. The confortabl e.harnoni zi ng

sound can be dgt iAdhrrhhy Teot Y 8PphrBbHS HEROYARII b IARRA Afietlierc! udes a

selegtor tﬂat selects either of a rnony no I ch the chorusdsound S
T xed 10 the vooaPrSR a WeAdi ¥R o JRLE: AL 6L 2 Ma M I e o
ggf?of%%éear'gnggflﬁg}l @%%@?ﬁ%ﬁs@‘w&%mzaf% §8hﬁ’gﬁ§ﬁﬂ8 %ﬂghiel ect or

to switch f rony, t he node in Wdﬁlch 10 chorus sound is mixed to the vocal

sound, a detector that detects an end of performance of each
song, and a switching device that operates when the end of
the performance is detected under the harmony mode for
commanding the selector to switch from the harmony mode
to the normal mode to thereby restore the normal mode for
performance of a next song.

7. A harmony chorus apparatus according to, claim 1, further
comprising a selector that sc_ele_cts either of a harmony mode
in which the chorus sound is mixed to the vocal sound and a
normal mode in which no chorus sound is mixed to the vocal
sound, and a switching device that operates when the song is
performed with a chorus part independently from the vocal
sound for commanding the selector to switch to the normal
mode, and that operates when the song is performed without
a chorus part for commanding the selector to switch to the

harmony mode.
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to the normal node to thereby restore.the nornal node for performance of a
next song. In this formof the invention, it is possible to switch the

har mrony node to the normal node autonatlcally at the end of a song played
in the harnony node. Thus, the harnony node can be automatically sw tched
to the nornmal node at the end of the song, played in the harnony node, so

t hat burden on the node sw tching 24 operation can be reduced. (4) The

i nventive harnony chorus apparatus includes a selector that selects either
of a harnony node in which the chorus sound is mxed to the vocal sound and

a normal node in mhlch no chorus_sound is mxed toQ the vocal sound, and a
swi tchi ng devi ce t éﬁé&‘r}m GENEM'EIN\Gchorus
part independently fron1the vocal sound for commandi ng the selector to

switch to the nor feHQRIIS SGUUNRDERIVEL EREM NOCAL SOUNDBor ned

wi thout a chorus part for commanding the selector to switch to the harnony
node. In this formof the invention, it is possible to switch

ABSTRACT

A harmony chorus apparatus collects an original of a vocal
sound performed after a main melody pattern of a song, and adds
a chorus sound derived after a chorus melody pattern of the same
song to the vocal sound. A memory stores a main melody data
representative of the main melody pattern and a chorus meiody
data representative of the chorus melody pattern which is
designed in harmony with the main melody pattern. A pitch
difference calculator sequentially retrieves the main melody data
and the chorus memory data from the memory in synchronization
with progression of the song, and calculates a pitch difference
between the main melody pattern and the chorus memory pattern
according to the retrieved main melody data and chorus melody
data. A chorus generator shifts a pitch gf the collected vocal
sound by the calculated pitch difference to generate the chorus
sound in the form of a variatio.n of the vocal sound. A mixing
device mixes the generated variation of the vocal sound and the
collected original of the vocal sound with each other to thereby

create a harmony of the song. (Refer Figure 1)



the reproduction node automatically. so-that if the song data contains any
chorus-part, the vocal sound is reproduced w thout the chorus sound
generation. I f the song data contains no chorus part, the vocal sound is
added with the chorus sound in the harnony node. Thus, overlapping of the
original chorus part contained in the 2,?3 data and the chorus sound
generated by the apparatus can be avoi As descri bed above, the present
i nventi on rmakes i[’_»_(S possible to add the chorus nelody harnonizing with the
mai n el ody of a@-png so that users can nony confortable and rich
in variety. Furthex} it is possible to add t Rorus voi ce having a tone
adj usted for the?frh di fference betwee I sourld and chorus sound,
so t hat 25 the nony c&o be enri Eﬂl(r, the |greater the pitch
di ff erence bet weern e?ocal' sound. and t eg 4 souhd,} the eyuller the
vol ume of the chor sound, jso that it @ lle to| prievent ithe chorus
sound from st andirn -out----t-ﬁﬁ-‘fme-h-,; and t hus—THEfdr nony dan be 'enrl ched.
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TH' S SHEET HAS BEEN REPLACED 26 Wat is clainmed is: 1. A harnony chorus
apparatus for collecting an original of a vocal sound perforned after a
mai n mel ody pattern of a song, -and for adding a chorus sound derived after
a chorus nel ody pattern of the same song to the vocal sound, the apparatus
conprising: a nenory that stores a mai Iody_data representative of the
mai n el ody pattern and a chorus nelo data representative of, the chorus
mel ody pattern which is designed ifa ll'é@REth e main nel ody pattern; a
pitch difference calculator that sequentrally retTleves the main nel ody
data and the chorus nenory data fromthe nenory in synchronization with

progression of the song, and that calculates a pitch-difference between the.
mai n nel ody patterga and the chorus It he
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" a chorus generator that shifts a pitch of the collected vocal sound by the
calculated pitch difference to generate the chorus sound in the formof a
variatiion of the vocal sound; "and a m xi ng device that m xes the generated
variation of the vocal sound and the collected original of the vocal sound
with each other to thereby create a h ag pony of the song. 2. A harnony
chorus apparat us accordlng to claiml1, ™ further REPLACENMENT ,SHEET 2 2 OCT
1996 Date :.............. ..., |%%F§% s claimed is: 1. A
harmony chorus apparatus for coll €ct’ of a vocal sound
performed after a main nelody pattern of a song, and for adding a chorus
sound derived after a chorus nel ody pattern of the same song to the vocal
sound, the apparatus conprising: a mehkby hat stores a nain nel ody data

representative of the main nel ody pattern a chorus nel ody data
repr esent atTve oftHe—ctorus
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mel ody pattern which is designed in harmony with the main nmel ody pattern; a
pitch difference calculator that sequentially retrieves the main nel ody
data and the chorus nel ody data from the nmenory in synchronization with
progression of the song, and that calculates a pitch difference between the
mai n nel ody pattern and the chorus nelgpdy pattern according to the
retrieved main nelody data and the_chorus nel gdy data; a chorus generator
that shifts a pitch of the coll echcl q a R nd t he cal cul ated pitch
difference to generate the chorus sound rn the formof a variation of the
vocal sound; and a m xing device that m xes the generated variation of the
vocal sound and the collected original of the vocal sound with each other
to thereby create a harnony of the song. REPLACEMENT SHEET 27 2. A

har mony chorus apparatus according to claim 1, further conprising a chorus
tone controller that varies frequency characteristics of the generated
chorus sound according to the cal cul ated pi t cM1di f f erence
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to thereby inprove a tone of the chorus sound. 3. A

- : s HEPDACEMENTSSHEET
apparatus according to claim 1, further conprising a c

rus

----------------------------

to the calculated pitch difference so that the volune is
the pitch beconmes greater. 4. A harnp chorus apparatus according to
claim 1, further conprising an input d ce that inputs attribute

i nformati on to characterize performance of the song, and a controller that
oper at es ad¥dradiisclaimedelsi nputted attribute information to nodify a tone
of either of the vocal sound and the chorus sound and to regulate a vol une

1 Turtner Teompih SarHany . chofi ABRir AR, i CORELARY of SifEftidltht § votar”

reverberatlon to the coll ected vocal sound, a selector that selects either
of a har rrmsgaumhperfomedraftm:eadnammelndwpattammﬂatsong;eand(f@r adding and
a nornal node |n mhlch no chorus sound is mxed to the vocal sound, and a
suppre33|ng

suppressing the ef?ect ghﬁlstﬁ?%ﬁﬁﬂﬁa?ﬁgg?gglbgﬁﬁgﬁeﬁ%?goﬁgrsong

the vocal sound, the apparatus comprising :

a memory that stores a main melody data representative of the main
meIody pattern and a chorus melody data representative of the chorus
melody pattern which is designed in harmony with the main melody
pattern;

a pitch difference calculator that sequentially retrieves the main
melody data and the chorus melody data from the memory in
synchronization with progression of the song, and that calculates a pitch
difference between the main melody pattern and the chorus melody
pattern according to the retrieved main melody data and the chorus
melody data;

a chorus generator that shifts a pitch of the collected vocal sound by
the calculated pitch difference to generate the chorus sound in the form
of a variation of the vocal sound; and

a mixing device that mixes the generated variation of the vocal
sound and the collected original of the vocal sound with each other to

thereby create a harmony of the song.
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REPLACEMENT SHEET {{

27
2. A harmony chorus apparatus according to claim 1, further
comprising a chorus tone controller that varies frequency characteristics
of .the generated chorus sound according to the calculated pitch difference
to thereby improve a tone of the chorus sound.
3. A | harmony chorus apparatus according to claim 1, further
comprising a chorus volume controller that regulates a volume of the
generated chorus sound according to the calculated pitch difference so
that the volume is made smaller as the pitch becomes greater.
4. A harmony chorus apparatus according to claim 1, further
comprising an input device that inputs attribute information to
characterize performance of the song, and a controller that operates
according to thé inputted attribute information to modify a tone of either
of the vocal sound and the chorus sound and to regulate a volume of the
chorus sound.
5. A harmony chorus apparatus according to cléim 1, further
comprising an effector- that'imparts an effect including reverberation to
the collected vocal sound, a selectof that selects either of a harmony mode
in which the chorus sound is mixed to the vocal sound and a normal mode
in which no chorus sound is mixed to the vocal sound, and a suppressing
device that operates when the harmony mode is selected for suppressing
the effect which would disturb the created harmony of the song. |
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