REPEACEMENT SHEET MUSI CAL° SOUND REPRODUCTI ON CONTROLLER W TH TWpuggﬁgﬁﬁrrHA SEE
ADJUSTMENT OF TONE BACKGROUND OF THE | NVENTI ON The present ianntlonRtPLACE;
relates to a sound reproduction control apparatus suitably utili
adj ust a tone of nusical sounds reproduced by an anplifier, and utilized to
adapt -a - frequency response of an anplifier to a sound field in which the
musi cal sound is reproduced. In installation of the anplifier, it is
desired to adapt the frequency response thereof to a specified use and

si.tuation of .°  MUSICAL SOUND REPRODUCTION CONTROLLER
. WITH TWO-STAGE ADJUSTMENT OF TONE

—

AC ND OF THE INVENTI

The present invention relates to a sound reproduction
control apparatus suitably utilized to adjust a tone of musical
slounds- reproduced by an amplifier, and utilized to adapt a
frequency response of an amplifier to a sound field in which
the musical sound is reproduced.

In installation of the amplifier, it is desired to adapt the
frequency response thereof to a specified use and situation of
the installed amplifier. Generally, a tone of the reproduced
sound varies dependently on dimension and configuration of a
listening room or dependently on transmission characteristics
of a loudspeaker. Therefore, the frequency response of the
amplifier should be adjusted for the actual use and situation
so as to realize a desired tone. Particularly, the adjustment of
the frequency response for the use and situation is quite
important to a specific type of a mixing amplifier called
“karaoke amplifier” which amplifies and mixes a live vocal
part and an orchestral accompaniment part, because such a
mixing amplifier is installed in a public karaoke facility or

other places under diverse conditions. Recently, a
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thHe i Flst"al | ed anmplifier. Generél ly, a tone of the reproducedl OUIISNHEET H4S BEEN
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dependent|y on di mensi on and configuration of a |istening rod

r REPLACED

dependently on transm ssion characteristics of a | oudspeaker T Thererore
t he frequency response of the anplifier should be adjusted for the actual
use and situation so as to realize a desired torie. Particularly, the

adj ust ment of the frequency response for the use and situation is quite
i mportant to a specific type of a mxing anplifier called "karaoke

anplifier" whi gophistichted lendokexemplifié s developsd,twhich asesrfoluest r al
acconpani ment part, because such a mixing anplifier is installed in a
public karaoke toagix gﬁmbér of loudspeakers separately located to reproduce
the muéica.l sound by improved presence. Another type of the
- karaoke amplifier is provided with function to simulate a
. sound field such a,s a concert-hall and a stadium. In order to
fully exhibit such a simulative function, it is necessary to
adjust the frequency response of the karaoke amplifier for the
actual use and situation.

On the other hand, when a music composition is
reproduced by means of the amplifier, generally a tone of the
reproduced music composition is adjusted according to user’s
choice. Particularly, the karaoke amplifier reproduces diverse
number of songs, hence the tone of the reproduced sound is
frequently adjusted to match a melody of an individual song
By varying the frequency response of the karabke amplifier.
However, the individual tone adjustment for the melody or
the like would deteriorate the basic tone adjustment for the

use and situation, thereby disadvantageously obstructing full

performance of the | amplifier.

SUMMARY OF THE INVENTION

In view of the above noted drawbacks of the prior art, an
object of the invention is to provide a sound reproduction

control apparatus constructed to maintain the basic tone
e
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ot her ‘pl aces under diverse conditions. Recentl y, a  sophi sti atesiSKEEROIE BEEN
anplifier is devel oped, which uses four to six nunber .of |oudgpeakeREPLACED
separately located to reproduce the nusical sound by i nproved
Anot her type of the karaoke anplifier is provided with function to si mul at e
a sound field such as a concert-hall and a stadium In order to fully
exhi bit such a sinulative function, it is necessary to adjust the frequency
response of the karaoke anplifier for the
adjusted for a specified use and situation while allowing tone
variation adjusted for individual musical compositions or the
like.
According to a first aspect of the invention, a
reproduction characteristic control apparatus comprises first
frequency response control means for controlling a frequency
response to an input signal, signal processing means for
applying a predetermined signal process to an output signal
of the first frequency response control means, and second
frequency response control means for controlling a frequency
response to an output signal of the signal processing means.
According to a second aspect of the invention, a
reproduction characteristic control apparatus comprises first
frequency response control means for controlling a frequency
response to a stereophonic input signal, signal processing
means for producing and outputting a multiple of channel
signals based on an output signal of the first frequency
response control means, and second frequency response
control means for controlling a frequency response to each
channel signal outputted from the signal processing means.
According to a third aspect of the invention, a sound

reproduction control apparatus processes an audio signal in

reproduction of a musical sound to control a tone of the

———
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musical sound while imparting an effect to the musical sound.



act‘ual use and situation. On t he other hand, when a nusic co oﬁﬂl&mm%m
reproduced by means of the anplifier, gener aI I y a tone of theffrepr dmmmbr:p
musi ¢ composition is adjusted accor di ng to user's choice. Par O eyt
karaoke anplifier reproduces diverse nunber of songs, hence the tone of t he
reproduced sound is frequently adjusted to match a nel ody of an individual
song by varying the frequency response of the karaoke anplifier. However,
t he i ndividual tone adjustrment for the nmelody or the Iike would deteri orate
the basic tone dhestpparatisrcamprises first toneizdnorolleheneduys havmg a
di sadvant ageously obstructing full _ '

variable frequency response for amplifying the audio signal by

the variable frequency response so as to variably control the

tone of the musical sound, processor means connected to the

first tone controller means for processing the audio signal to

impart a desired effect to the musical sound, and second tone

controller means connected to the processor means and

having an adjustable frequency response adjusted separately

from the variable frequency response of the first tone

controller means for amplifying the audio signal by the

adjusted frequency response so as to adjustively control the

tone of the musical sound.

In operation of the inventive apparatus, the second

frequency response controller means or second tone control

means has the adjustable frequency response which is

adjusted according to the specific use and situation of the

amplifier, while the first frequency response control means or

the first tone controller means has the variable frequency

response which is freely adjusted according to a user’s desire.

Consequently, the tone of the reproduced sound can be freely

varied in matching with a melody or the like, while

maintaining the basic or fundamental tone of the reproduced

sound, which is adapted to the use and situation such as a

sound field. With regard to the stereophonic audio signal, the
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perf or mance of the anpl i fier. SUMVARY OF THE | NVENTION In vi ew/ofHIS6HBBONES prpy
noted drawbacks of the prior art, an object of the invention i§ to prepLaeep
a sound reproduction control apparatus constructed to maintain '

t one 3 adjusted for a specified use and situation while allow ng tone
vari ation adjusted for individual nusical conpositions or the

basic frequency respdnse is adjusted for each of the final
outputs of the multiple channels so as to achieve more
praétical tone control. Preferably, the adjustment or setting.
of the frequency response of the second tone controller means
is piohibited unless a specific switch operation is carried out,
thereby avoiding inadvertent change of the adjustment and

maintaining the fundamental tone of the sound.

IEF DESCRIPTION OF THE DRAWIN

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

Fig. 2 is a circuit diagram showing a two-band tone
control circuit provided in the first embodiment.

Fig. 3 is a block diagram showing a second embodiment
of the present invention.

Fig. 4 is a screen view showing graphic operation in the
second‘ embodiment.

Fig. 5 is another screen view showing the graphic
operation in the second embodiment. k

Fig. 6 is a further screen view showing the graphic

operation in the second embodiment.

DETAILED DESQ RIPTION OF THE INVENTION

Hereinafter, embodiments of the invention will be

described in conjunction with the drawings. Fig. 1 is a block
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I'i ke. According to a first aspect of the invention, a reprod cTIHIGBHEET HAS BEEN
characteristic control apparatus conprises first frequency rgsponsBEELAGERI

means for controlling a frequency response to an input signal, srgmat
processi ng neans for applying a predeterm ned signal. process to an out put
signal of the first frequency response control neans, and second frequency
response control nmeans for controlling a frequency response to an out put
signal of the signal processing means. According to a second aspect of the
i nvention, a regiagrami showtingas icenisstuctionnsf the ftreahboedinmauti ses first

according to the invention. This embodiment is directed to a

karaoke amplifier as one application of the invention. The

apparatus has a vocal amplifier unit 1 which receives a voice

signal or live vocal audio signal from a microphone (not

shown in the figure), which then applies various processes to

the voice signal, and thereafter which amplifies the same for

outputting. More specifically, the voice signal is inputted

from the microphone to both of parallel input terminals T'1

and T2 through an A/D converter (not shown). The voice

signal received at the input terminal T1 is fed through a

three-band tone control circuit (T'C) 2 and a subsequent,

three-band equalizer (EQ) 3 to those of an echo processor 4, a

reverberation proceséor 5 and a modulation processor 6. The

three-band tone control circuit 2 has various curves of a

frequency response, which are preset at factory in matching

with desired types of a sound field. Further, the three-band

equalizer 3 has a certain frequency response which is preset at

factory suitably for vocal performance reproduction.

The echo processor 4 superposes an echo signal to the
voice signal, which is then fed to a pair of adders 11L and
11R through respective buffers 10L and 10R. The

reverberation processor 5 superposes a reverberation signal to

the voice signal, which is then fed to the respective ones of
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frequency response control neans for controlling a frequency &awﬁﬁgAg&EN
stereophoni c input signal, signal processing means for produgi ng aRéPLACED
outputting a nmultiple of channel signals based on an out put -

first frequency response control ‘nmeans, and second frequency response
control nmeans for controlling a frequency response to each channel signal
outputted fromthe signal processing neans. According to a third aspect of
t he invention, a sound reproduction control apparatus processes an audio

S ) P e G, kot trribiade i co
12R. Similarly, the modulation processor 6 applies a desired
modulation such as pitch shift to the voice signal, which is
then fed to the respective ones of the adders 11L and 11R
through parallel buffers 13L and 13R. An output signal from
the adder 11L is fed to each of subsequent adders 30 and 32
through buffers. Similarly, an output signal from the other
adder 11R is fed to each of subsequent adders 31 and 33
through buffers. _On the other hand, the original voice signal
received at the separate input terminal T2 from the
microphone is directly fed to each of the adders 11L and 11R
through parallel buffers 14L and 14R. These of the echo
processor 4, the reverberation processor 5 and the .modulation
processor 6 cooperate in combination with each other to
create a desired effect or to simulate a desired sound field.

The apparatus further includes a musical sound amplifier
unit 18 which receives a stereophonic digital musical sound
signal or stereophonic audio signal at terminals T3 and T4,
which then converts the sound signal into four channel signals
corresponding to front left, front right, rear left and reai_ right
channels of the sound reproduction, and thereafter which.
amplifies and outputs these four channel signals to
corresponding ones of front left speaker SP-FL, front right
speaker SP-FR, rear left speaker SP-RL and rear right
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4 The apparatus conprises first tone controller nmeans having alf viaiig 8bkgT HAS BEEN
frequency response for anplifying the audio signal by the varible REPLACED
frequency response so as to variably control the tone of the nosFea—SouRd:
pr.ocessor means connected to the first tone controller nmeans for processing

the audio signal to inpart a desired effect to the nusical sound, and

second tone controll er neans connected to the processor neans and

speaker SP-PR. The musical sound amplifier 18 includes a
key control éircuit' (KC) 20 which operates according to
commands for effecting pitch control of the inpﬁtted digital
sound signal representative of a musical composition such as
an orchestral accompaniment of a karaoke song. Namely, the
key control circuit 20 controls the key of the musical
composition to be reproduced. The thus key-controlled
digital stereophonic sound signal is fed to a two-band tone
control circuit 21L of a left channel L, and is also fed to
another two-band tone control circuit 21R of a right channel
R. These tone control circuits variably determine a sound
quality or tone of the reproduced sound at lower and higher
frequency bands.

Fig. 2 is a block diagram showing a construction of the
two-band tone control circuits 21L and 21R. The circuit is
composed of delay elements D, adder elements S1 and S2,
amplifier elements Ala, Alb and Alc which attribute to tone
control of the lower frequency band, and other amplifier
elements A2a, A2b and A2c which attribute to tone control of
the higher frequency band. In this coﬁstruction, a gain
variation of the amplifier element Alc dominantly influences
a frequency range variation of the lower band as well as a
gain variation of the amplifier element A2c dominantly

influences a frequency range variation of the higher band. On

—
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havi ng an adj ustabl e frequency response adjusted separately f{joRSHRHEET HAS BEEN
vari abl e frequency response of the first tone controller nmeany for REPLACED
anplifying the audio signal by the adjusted frequency response€ SO as to
adjustively control the tone of the nusical sound. In operation of the
I nventive apparatus, the second frequency response controller neans or
second tone control. means has the adjustable frequency response which is
adj usted according to the speC|f|c use and situation of the anmplifier,
while the first f% handonsgaivarimtionafsthe amplifier slements Ala
control |l er neans has the vari abl e .frequency

and Alb dominantly influences an output gain or amplitude

level variation of the lower band, while a gain variation of the
amplifier elements A2a and A2b. dominantly influences an
output gain variation of the higher band. Therefore, the gains
of the amplifier elements Ala, Alb and Alc are selectively set
to adjust the frequency range and the amplitude level of the
lower band, while the gains of the amplifier elements A2a,
A2b and A2c are selectively set to adjust the frequency range
and the amplitude level of the higher band.

Referring back to Fig. 1, the output signals from the
two-band tone control circuits 21L and 21R are fed,
respectively, to four-band parametric equalizers 22L and 22R,
where desired equalizing characteristics are imparted to the
fed signals. An output signal of the left four-band parametric
equalizer 22L is disﬁributed to each of the adders 30, 31, 32
and 33 through buffers. The same output signal is separately
fed to an intermediate adder 24 through a buffer 23L.
similarly, an output signal of the right four;band parametric
equalizer 22R is distributed to each of the adders 30-33
through buffers. The same loutput sfgna.l is separately fed to
the intermediate adder 24 through a buffer 23R. An output
signal of the adder 24 is fed to an initial or first echo

generator 25, where initial echo signals in four directions of
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Consequently, the tone of the reproduced sound can be freelyjjvari eREPRACED

response whi ch is freel y adj usted according to a user's desi 1ETHIS SHEET HAS BEEN |

matching with a nmelody or the like, while maintaining the ba OF

fundanmental tone of the reproduced sound, which is adapted to the use and
situation such as a sound field. Wth regard to the stereophonic audio
signal, the REPLACEMENT SHEET 5

front left (FL), front right (FR), rear left (RL) and rear right
(RR) are generated and superposed to the sound signal to
form four directional audio signals. The adders 30, 31, 32 and
33 correspond to respective ones of the four directions FL, |
FR, RL and RR, and are connected to receive through the
buffers the corresponding ones of the four directional signals

| outputted from the initial echo generatdr 25. In such a
construction, the initial echo generator 25 processes the
sound signal to create an effect in the form of an echo signal
corresponding to a selected one of preset sound fields. Stated
.otherwise, the initial echo generator 25 generates the echo
signal according to control parameters memorized
correspondingly to the selected preset sound field: A detailed
construction of such an initial echo generator is described, for
example, in Japanese Utility Model Application Laid-open
No. 2-112100 (1990).

Further, the musical sound amplifier unit 18 contains a
reverberation generator 26 which is provided to
supplementally generate another effect in the form of a
reverberation signal in case that the echo signal generated by
the initial echo generator 25 cannot fully reconstruct the
desired sound field. For example, the echo effect provided by
the initial echo generator 25 may not be sufficient to alone

reproduce a sound field of a room space such as a church
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basi c fr‘equehcy response i s adjusted for each 6f the final ouf Jt¥S SHEET HAS BEEN
nul ti pl e channel s so as to achieve nore practical tone contral. Prd&HAGED,

the adjustnent or setting of the frequency response of the second tone
controller nmeans is prohibited unless a specific switch operation is
carried out, thereby avoiding inadvertent change of the adjustnent and
mai nt ai ni ng the fundanental tone of the sound. BRI EF DESCRI PTI ON OF THE
DRAWNGS Fig. 1 is_ a block diagramshowing a first enbodi ment of the
present inventibavimgd longyexerberafiiondlumations Howsugh & casepblhe tone
reverberation g.enera,tor 26 supplements a necessary
reverberation effect. An output signal of the reverberation
generator 26 is formed in the four directions FL, FR, RL and
RR. The four directional components of the sound signal are
distributed to the corresponding adders 30, 31, 32 and 33,
respectively. The revérbera,tion generator 26 may be
composed of a comb filter and a cascaded all-pass filters.
Respective output signals of the adders 30, 31, 32 and 33
are fed to an output or power amplifier 50 through
corresponding ones of two-band tone control circuits 40, 41,
42 and 43, each of which has the same structure as shown in
Fig. 2. Output signals of the respective two-band tone control
circuits 4043 are inputted into the amplifier 50. The
amplifier 50 converts the inputted digital signals of the four
directions FL, FR, RL and RR into analog signals by means
of a D/A converter, and then carries out power amplification
of the analog signals, which are distributed to the
corresponding speakers SP-FL, SP-FR, SP-RL and SP-RR.
Next, the description is given for operation of the first
embodiment constructed as describéd above. First, basic
setting of the frequency response of the two-band tone control

circuits 4043 is carried out according to a specified use and

situation of the apparatus. The use and situation includes

11 This Sheet Has Been Reilaced




control circuit provided in the first enbodinent. Fig. 3 is a |bfEtkSHEEHHABBEEN
showi ng a second enbodi nent of the present invention. Fig. 4 ijs a s&ESSACED

vi ew showi ng graphic operation in the second enbodi nent. Fig. “5Tts anoter
screen view showi ng the graphic operation in the second enbodinent. Fig. 6

Is a further screen view show ng the graphic operation in the second

enbodi nent. DETAI LED DESCRIPTICN OF THE | NVENTI ON Her ei nafter, enbodi nents

of the invention wll
external condltlon such as configuration, dimension, wall

material, window size and window position of a Toom in |
which the apparatus is ins.talled,- and an internal condition
such as transmission characteristics of the power amplifier 50
and the speakers. The room configuration etc. may be varied
dependently on installation spots, and the transmission
characteristics of the power amplifier and the speakers may
vary among individual commercial products. In view of this,
the basic or fundamental frequency response should be
adjusted to a specific use and situation of the individual
apparatus.

Thus, initial gain control is conducted in the amplifier
elements Ala—Alc and A2a-A2c of the respective two-band
tone control circuits 40-43 so as to adjust the tone of the
musical sound emitted from the respective loudspeakers. The
gain control may be manually conducted while listening to
test sounds emitted from the loudspeakers. Practically, the
two-band tone control circuits 40—43 are adjusted to obtain a
desired tone of the test sound reproduced through the
loudspeaker. Alternatively, the adjustment may be carried
out with the aid of a measurement device. The tone may be
adjusted differently among the multiple of the loudspeakers,
or adjusted uniformly for each loudspeaker. For example, if
there is no substantial difference in the tone between the pair

‘x_
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descri bed in.conj unction with the drawings." Fig. 1 is a bl ock

REPLACEMENT SHEET 6 di agram showi ng a construction of the fir

THIS SHEET HAS BEEN
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according to the invention. This enbodinent is directed to a

Kar aoke™

anplifier as one application of the invention. The apparatus has a vocal

anplifier unit 1 which receives a voice signal or |ive vocal
froma m crophone (not

audi o si gnal

of the front speakers, gain control volumes are commonly
interconnected between the two-band tone control circuits 40
and 41. Similarly, the two-band tone control circuits 42 and
43 are concurrently and commonly adjusted with each other
if there is no substantial tone difference therebetween.
Further, the adjustment is achieved to eliminate tone
difference between the front pair of the speakers SP-FL and
SP-FR, and the rear pair of the speakers SP-RL and SP-RR.
The tone adjustment is conducted to adapt the frequenéy
response of the two-band tone control circuits 4043 to the
specified use and situation. Stated otherwise, the frequency
response is adapted to the sound field specified by the use
and situation of the karaoke amplifier. The musical sound
signal is amplified according to the frequency response which
is set as described above to thereby reproduce the musical
sound having the tone adapted to the use and situation of the
karaoke amplifier. The user sings a vocal performance with
the microphone in matching with the reproduced sounds of
the karaoke accompaniment. The singing voice is also
amplified by the vocal amplifier unit 1, and is then emitted
from the loudspeakers SP-FL, SP-FR, SP-RL and SP-RR
together with the automatic orchestral accompaniment to
form a composite karaoke performance.

Next, gain control volumes of the first or preceding

13
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shown in the figure), which then applies various processes to tJh$Hh83$+¢@ETHAS BEE|
signal, and thereafter which anplifies the sane for outputtingli MoreREPLACED
specifically, the voice signal is inputted fromthe m crophone e=both=ot
parallel input terminals Tl and T2 through an A/ D converter (not shown).

The voice signal received at the input termnal Tl is fed through a '

t hree-band tone control circuit (TC) 2 and a subsequent three-band

equal i zer (EQ 3 to,those of an echo_ processor 4, a reverberation processor

5 and a nodul at tBi9-prscktene cntrak cingudts BAidandnleoam snapipelated? has
various curves of a frequency response, which are preset at factory in

mat chi ng to vary the basic tone of the reproduced musical sound in

matching with a specific melody of the musical composition.
.The tone is varied according to the gain factors of the
preceding two-band tone control circuit 21L and 21R, while
the gain factors of the sﬁcceeding tW;)—balnd tone control
circuits 4043 are fixed so as to well maintain their frequency
responses initially adjusted to the use and situation. Namely,
the gain factors of the first or preceding two-band tone
control circuits 21L and 21R are freely adjusted to vary the
volume level of the sound in either of the higher and lower
bands separately from the basic frequency response adapted
to the use and situation. Consequently, the tone can be freely
adjusted to the melody and the like without deviating from
the basic tone a,dé,pted to the use and situation. On the other
hand, if the preceding two-band tone control circuits 21L and
21R alone are utilized to effect overall tone control without
providing the second or succeeding two-band tone control
circuits 40—43, the actual tone may be seriously deviated from
a desired one matching the use and situation.

Fig. 3 is a schematic block diagram showing the second
embodiment of the inventive apparatus. This embodiment
utilizes a computer to carry out by software procéss the gain

adjustment of the two-band tone control circuits 40—43 which
-
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wi th desired types of a sound field. Further, the three-band U&ll$ SEEEB HAS BEEN
has a certain frequency response which is preset at factory s teﬂﬂ;BERhACED
vocal performance reproduction. The echo processor 4 super poses—am _ecio

signal to the voice signal, which is. then fed to a pair of adders 11L and

11R t hrough respective buffers 10L and 10R The reverberation processor 5

super poses a reverberation signal to the voice signal, which is then fed to

the respective oneth'same as the first embodiment. In the figure, a CPU

60 operates based on a program stored in a ROM 61. An
operation panel 62 is manually operated to input varioﬁs
commands into the CPU 60. A display controller 63 displays
various images on a screen of a monitor 64. The display
controller 63 has an internal video RAM, and stores Va,ri.ous
picture information, icons and image data.

A gain controller 65 operates under the control by the
CPU 60 to control gains of the amplifier elements Ala—Alc
and A2a—A2c within the two-band tone control circuits
40-43. In this embodiment, a digital volume is provided to
adjust the gain of the two-band tone control circuits 40—43.
The gain controller 65 controls each digital volume.

Next, the description is given for the graphic operation
of the second embodiment. First, the panel 62 is operated to
select an initial setting mode. For example, while a particular
switch is depressed, a power switch is turned on to call the
initial setting mode. The CPU 60 detects such a specific
sequence of the switch operation to establish the initial
setting mode. The initial setting mode is never established
unless such a sequential switch operation is detected.

Once the initial setting mode is established, the display
controller 63 displays a guide message of the initié,l setting

mode on a screen of the monitor 64. Fig. 4 shows the guide

15 is Sheet Has Been Reﬂlaced
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7 the adders 11L and 11R through parallel buffers 12L and 12£'W§&ﬁWe&1y"' EN
the modul ation processor 6 applies a desired nodul ation such'las pi RERLABER

to the voice signal, which is then fed to the respective ones™of theadders
11L and 11R through parallel buffers 13L and 13R An output signal fromthe
adder 11L is fed to each of subsequent adders 30 and 32 through buffers.
Simlarly, an output signal fromthe other adder 11R is fed to each of

o101 nal vor ce gk Wae eomierssgnc Ivadrek EARION MENHE o' om e

displayed on an upper zone of the screen to indicate that the

initial setting mode is established. Further, an instruction
“MENU 1:]” is displayed on a lower zone of the screen. This
instruction indicates that depression of an arrow key provided
on the panel 62 causes updating of menu item number. Then,
the arrow key is actually depressed to successively scroll
menu items of various setting modes..

When the particular menu is selected to set the
frequency response, the monitor displays a message on the
screen as shown in Fig. 5. A message “SPEAKER TONE
CONTROL” is indicated on the top zone of the screen to
indicate that the setting of the frequency response is allowed.
Further, marks “MAIN” and “REAR” are indicated on a
central zone of the screen together with an arrow which
points either of “MAIN” and “REAR”. The mark “MAIN”
designates the front speakers SP-FL and SP-FR, and the
mark “REAR” designates the rear speakers SP-RL and
SP-RR. An up é,rrow key or a down arrow key is depressed to
select one of the marks “MAIN” and “REAR?”. Either of right
and left arrow keys is depressed to enter adjustment of the
frequency response. |

Now, the right or left arrow key is depressed while the

mark “MAIN” is designated, so that the screen is switched as
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m.crophone is directly fed to each of the adders 11L and 11H tTEf§HHE N
paral l el buffers 14L and 14R These of the echo processor 4, RI:PEL'AHADB
reverberation processor 5 and the nodul ati on processor 6 co CED

combi nation with each other to create a desired effect or to S|nulate a
desired sound field. The apparatus further includes a nusical sound
anplifier unit 18 which receives a stereophonic dlgltal nu3|cal sound

et e

reproducti on, ajq anGy gesponse. A essage rﬂﬁlﬁ Spﬁ‘@ﬁﬁd
CONTROL” is displayed on the upper zone of the screen to
indicate the tone control mode of the front speakers. The
central zone of the screen displays two rows of “HIGH” which
| designates the hig'helé band and “LOW?” which designates the
lower band. The respective rows include indicators Ia and Ib
which indicate levels. Further, a pointing arrow is displayed
to indicate which of “HIGH” and “LOW” is selected. Then,
the up and down arrow keys are operated to select a desired
band. |

Under the state where the item “HIGH” is selected, the

right and left arrow keys are actuated by graphic operation to
displace the indicator Ia in a direction corresponding to the
actuated arrow key. The gain controller 65 adjusts the gain of
the amplifier elements A2a—A2c contained in the two-band
tone control circuits 40 and 41 according to the position of
the indicator Ia. In similar manner, when the item “LOW?” is
selected, the gain of the amplifier elements Ala-Alc
contained in the two-band tone control circuits 40 and 41 is
automatically adjusted according to the position of the
indicator Ib. In similar manner, when the item “REAR” is
selected in the screen shown in Fig. 5, the gain of the

" amplifier elements Ala-Alc and A2a~A2c of the two-band

_—
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anplifies and out puts these four channel signals to correspon |ﬁgsme_$ qf,\p £
front left speaker SP-FL, front right speaker SP-FR rear |ef Speaﬂ'@rmﬂ"g
SP-RL and rear right REPLACEMENT SHEET 8 speaker SP-PR Th
sound anmplifier 18 includes a key control circuit (KC) 20 which operates
according to commands for effecting pitch control of the inputted digital

shown in Fig. 6 to display a virtual representation of the
actual frequency response. A message “MAIN SP TONE
CONTROL” is displayed on the upper zone of the screen to
indicate the tone control mode of the front speakers. The
central zone of the screen displays two rows of “HIGH” which
designates the higher band and “LOW” which designates the
lower band. The respective rows include indicators Ia and Ib
which indicate levels. Further, a pointing arrow is displayed
to indicate which of “HIGH” and “LOW?” is selected. Then,
the up and down arrow keys are operated to select a desired
band.

Under the state where the item “HIGH” is selected, the
right and left arrow keys are actuated by graphic operation to
displace the indicator Ia in a direction corresponding to the
actuated arrow key. The gain controller 65 adjusts the gain of
the amplifier elements A2a—A2c contained in the two-band
tone control circuits 40 and 41 according to the position of
the indicator Ia. In similar manner, when the item “LOW?” is
selected, the gain of the amplifier elements Ala-Alc
contained in the two-band tone control circuits 40 and 41 is
automatically adjusted according to the position of the
indicator Ib. In similar manner, when {:he item “REAR” is
selected in the screen shown in Fig. 5, the gain of the

amplifier elements Ala-Alc and A2a—A2c of the two-band

17
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acconpani nent of a karaoke song. Nanely, the key control circgit 20REPLACED

sound signal representative of a nusical conposition such as ﬁ-nTbIScS‘rb"ﬁTr?a‘hS SEEN.

controls the key of the nusical conposition to be reproduced. Thus
key-control |l ed digital stereophonic sound signal is fed to a two-band tone
- control circuit 21L of a left channel L, and is also fed to another

t wo- band tone control circuit 21R of a rlght channel R These tone control

2t Tower and hiiGa coREERloREuBaES Sid 43 15 AdieSterbBkod REcH? iﬁ%&eﬁgsg“”d
construetion Ofgrtag)%lc operatlon on the screen shown in Fig. 6.

By such a manner, the frequency response of the karaoke
amplifier is adjusted to the use and situation. Thereafter, the
karaoke amplifier is operated in manner similar to the first
embodiment. For example, the gain of the preceding
two-band tone control circuits 21L and 21R is adjusted to
obtain a tone variation as desired by the user in matching
with a musical cbmposition or else.

In the second embodiment, a specific switch operation
must be carried out in order to call the initial setting mode.
Therefore, in the regular operation, customers or users cannot
easily change the once adjusted basic frequency response so
as to stably maintain the initial setting state. Particularly,
users or customers frequently operate the karaoke amplifier in
a public facility. In such an opeﬁ circumstance, the initial
basic frequency response adapted to the sound field can be
well reserved in the second embodiment.

In a modification, the gain factors of the lower and
higher bands in thé two-band tone control circuits 21L and
21R are automatically adjusted to a sound field to be
simulated. Namely, the level of the respective band is
provisionally memorized for different types of sound fields.

~ The appropriate level is retrieved correspondingly to a

“‘ﬁﬁ'iim‘iiitﬁﬂi i
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two-band tone control circuits 21L and 21R The circuit is conpesg T HAS BE
delay elenents D, adder elenents S1 and S2, anplifier elenentg Ala, Rg%T égg EEN
Alc which attribute to tone control of thelower frequency ba “Df
anplifier elenents A2a, A2b and A2c which attribute to tone control of t he

hi gher frequency band. In this construction, a gain variation of the

anplifier el enent Alc domnantly infl uences a frequency range variation of
t he | ower band a %n vari he anplifier el enegiwAZc
domi nantly i an &ypﬁe@,ﬂ path agtomadieisghEng . on

another modification, the ampliﬁer receives an input signal in

the form of a monaural signal or a multi-channel signal rather
than the stereophonic signal of the disclosed embodiments. In
a further modification, the present invention can be applied
not only to the i{araolce amplifier of the disclosed
embodiments, but also to a regular audio amplifier.

~ As described above, according to the present invention,
the fundamental frequency response adapted to the use and
situation can be well reserved while a tone variation is freely

introduced according to a melody of musics or else.

19 : This Sheet Has Been Re!ilac




9 .t he ‘ot her

_ “hand, a gain variation of the anplifier elenents a'km;l-SHéEbHAS-BEEN
dom nantly influences an output gain or anplitude |evel variat

| ower band, while a gain variation of the anplifier elenents
dom nantly influences an output gain variation of the higher_band.

Ther ef or e,

on OfRHEFMACED

the gains of the anplifier elenments Ala, Alb and Alc are

sel ectively set to adjust the frequency range and the anplit

the | ower band,

at 1s ¢

1.. A reproduction characteristic control apparatus
comprising: |

first frequency response control means for controlling a
frequency response to an input signal;

signal processing means for applying a predetermined
signal process to an output signal of the first frequency
response control means; and

- second frequency response control means for controlling

a frequency response to an output signal of the signal
processing means.
2. A reproduction characteristic control appaiatus
comprising:

first frequency response control means for controlling a
frequency response to a stereophonic input signal;

signal processing means for producing and outputting a
multiple of channel signals ba,séd on an output signal of the
first frequency response control means; and

second frequency response control means for controlling
a frequency response to each channel signal outputted from
the signal processing means. |
3. A sound reproduction control apparatus for processing an
audio signal in reproduction of a musical sound to control a

tone of the musical sound while imparting an effect to the

20 Sheet Has Been Re laced
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anplitude | evel of the higher band. Referring back to Fig. 1,lithe outmACED

A2b and A2c are sel ecti\/el y set to adjust the frequency.range“aﬂqggp@g HAS BEEN

signals fromthe two-band tone control circuits 21L and 21R a
respectively, to four-band paranetric equalizers 22L and 22R

equal i zi ng characteristics are inparted to the fed signals. A
signal of the left four-band paranetric equalizer 22Lg| S dl\j‘u‘ m\ \t“‘\‘“\“\
each of the adders. %ﬁ 31, 3£ and 33 through buffers. The
signal is separ®Ust f%&l@‘é, he@RB"fL’r‘faetd’r ‘gm&ffd &4 through a buffer 23L
Simlarly, an outpuiti naI of thl ht f ur~band pa

rst ne controller means avmg a V%I ab e frequency

response for amplifying the audio signal by the variable

frequency response so as to variably control the tone of the
musical sound;
processor means connected to the first tone controller
means for processing the audio signal to impart a desired
effect to the musical soﬁnd; and
second tone controller means connected to the processor
means and having an adjustable frequency response adjusted
separately from the variable frequency response of the first
tone controller means for amplifying the audio signal by the
adjusted frequency response so as to adjustively control the
tone of the musical sound.
4. A sound reproduction control apparatus according to claim
3; wherein the first tone controller means comprises means for
variably controliilig the tone in matching with a melody of
the musical sound, while the second tone controller means
comprises means for adjustively controlling the tone adapted
- to a sound field in which the mﬁsical sound is reproduced.
5. A sound reproduction control apparatus according to claim
3; including means for allowing a free variation of the variable
frequency response of the first tone controller means, and for
prohibiting an inadvertent variation of the adjusted frequency
T

\
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equallzer 22R is distributed to each of the adders 30-33 thro ghmbuﬁﬁEmSmASBt:N
The sane output signal is separately fed to the internedi ate gdder BEPLACED
through a buffer 23R An output signal of the adder 24 is fed~Fo~amFrera

or first echo generator 25, where initial echo signals in four_directions

(RR) are generated and Superposed (o the sound signal 1o |i|‘i|i|| || ||| iﬂil m ||||
response of the second tone controller means.

- 6. A sound reproduction controi apparatus according to claim
3; wherein the first tone controller means combrises means for
amplifying a stereophonic audio signa,l, the processor means
comprises means subsequently connected to the first tone |
controller means for producing multiple audio signals based
on the amplified stereophonic audio signal in correspondence
to multiple reproducfion channels of the musical sound so
that a desired effect is imparted separately to each of the
multiple reproduction. channels, and the second tone
controller means comprises means subsequently connected to
the processor means for amplifying each of the multiple audio
signals so as to separately control the tone for each of the
multiple reproduction channels.

7. A sound reproduction control apparatus according to claim
3; wherein each of the first tone controller means and the
second tone controller means comprises a multi-band tone
contI_*ol circuit having a frequency response effective to set a
plurality of variable frequency ranges in the audio signa.l and
effective to change an amplitude level of the audio signal for
each of the variable frequency ranges.

8. A sound reproduction control apparatus according to claim
3; including input means for inputting an audio signal having

a live vocal component and an automatic accompaniment

__/
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formfour directional audio signals. T ' 32 andI 33»‘) SHEET ;ﬁ;‘s B.':E.\
correspond to respective ones of the f m@ iﬁ m E!I ‘FR, and mmmm
are connected to receive through the bufifey " pondi ng—ones=ef=tHe

four directional signals outputted fromthe initial echo-generator 25. In

such a construction, the initial echo generator 25 processes the sound

silgnal to create an effect in the formof an echo signal corresponding to a

sel ected one of t sound fields. $tat S | i echo

Gener ator 25 geRBMEPAEnE Y fs e Lited Ut e HSIHA Fmld SRR i o o

menori zed corr?n_{)otndl ng%glt.o the el e&t ed preset ;sound field. A detailed
xture ive voc ormance and an a,utoma 1C

accompaniment performa,nce to thereby constitute a karaoke
performance.

9. A sound reproduction control apparatus according to claim
3; including display means having a screen for displaying
thereon a virtual representation of the adjustable frequency
response of the second tone controller means, and operation
means for graphicélly operating the screen over the displayed
virtual representation to thereby adjust the frequency
response of the second tone controller means by the graphic

operation.

-
[—
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construction of such an initial echo generator is described, foTHI®XHETAS BEEN
in Japanese Utility Mddel Application Laid-open No. 2-112100 1990)REPLACED

Further, the nusical sound anplifier unit 18 contains a rever 6eFatFoR
generator 26 which is provided to supplenentally generate another effect in
the formof a reverberation signal in case that the echo signal generated
by the initial echo generator 25 cannot fully reconstruct.the desired sound

field. For exanple, the echo effect p ) the initial echo generator
25 may not be sufficient to al one repl{ﬁme und field of a room space

such as a church

A sound reproduction control apparatus processes an
audio signal in reproduction of a musical sound to control a
tone of the musical sound while imparting an effect to the
musical sound. A preceding tone controller has a variable
frequency response for amplifying the audio signal by the
variable frequency response so as to variably control the tone
of the musical sound. A signal processor is connected to the
preceding tone controller for processing the audio signal to
impart a desired effect to the musical sound. A succeeding
tone controller is connected to the processor means and has
an adjustable frequency response adjusted separately from
the variable frequency response of the préceding tone
controller for amplifying the audio signal by the adjusted
frequency response so as to adjustively control the tone of the

musical sound.

//
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FR,

An out put signal
are

the reverberation
respectively.

of the sound signal
32 and 33,

In such a case,
31,

T

53

conpone

26 may be

di recti onal

26 supplenents a necessary reverberation effect.
distributed to the correspondi ng adders

11 having a long reverberation duration.
of the reverberation generator 26 is forned in the four directions FL,

RL and RR. The four
The reverberati on generator

gener at or
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conposed of a conb filter and a cascaded all-pass filters. Respective

out put signals of the adders 30, 31, 32 and 33 are fed to an output or
power anplifier 50 through correspondi ng ones of two-band tone control
circuits 40, 41, 42 and 43, each of wh'g(y has the same structure as shown
in Fig. 2. Qutput signals of the respe i4e two-band tone control ci rcuits
40-43 are inputted into the arrplifiﬁ:(fG ‘l?g anplifier 50 converts the
inputted digital signals of the fou ct4=ons FL, FR, RL and RRinto
anal og signals by neans of a D/A converter, and then carries out power
amplification of the analog signals, which are distributed to the '

Ala’ St A2a S2

+

Alb Alc A% A2¢



t he description
12 external

wal |

ding to a specified use and

uation includes

<

SP-FR. SP-RL and SP-RR. Next,
di nensi on,

The use an

basic setting of the frequency response of the two-band tone

circuits 40-43 is carried out

Is given for operation of the first enbodi nent constructed as descri bed
First,

correéponding speakers SP-FL,

above.
contr ol

situation of the apparatus.
condi tion such as configuration,
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material, w ndow size and wi ndow position of a roomin which the apparatus
is installed, and an internal condition such as transm ssion
characteristics of the power anplifier 50 and the speakers. The room
configuration etc. may be varied depegﬂgn ly on installation spots, and the-
transm ssion characteristics of the p anplifier and the speakers may
vary anong i ndivi dual comrerci al prfﬂ1a§§.6#n view of this, the basic or
fundanment al frequency response shouldibseladfusted to a specific use and
situation of the individual apparatus. Thus, initial gain control is
conducted in the anplifier - ' :

INSTALLATION MENU

MENU 1: |

FIG.5

SPEAKER TONE CONTROL

— MAIN
REAR

SELECT : | /{CONTROL : «/-

MENU CHANGE : |/t

FIG.6

MAIN SP TONE CONTROL

- HIGH I\
LOW Ia
Ib/-l
+ 3dB

SELECT : | /{1 CONTROL : «/~

END: |/t
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el ements Ala-Alc and A2a-A2c of the respective two-band tone cpfEPEACEMENT SHEET
circutts 40-43 so as to adjust the tone of the nusical sound dmitted()JoFER 1996
the respective | oudspeakers. The gain control may be manually b RBUCted: e
while listening to test sounds emtted fromthe | oudspeakers. Practically, )
t he two-band tone control circuits 40-43 are adjusted to obtain a desired

tone of the test sound reproduced through the | oudspeaker. Alternatively,

the adjustnent may be carried out with the aid of a neasurenent device. The

2 usted uni f o m LT ATk TRUNTTIREE ROPUG TR CONTROERRR r =: o

WITH TWO-STAGE ADJUSTMENT OF TONE

CK D N TON

The present invention relates to a sound reproduction
control apparatus suitably utilized to adjust a tone of musical
sounds reproduced by an amplifier, and utilized to adapt a-
freq'uency response of an amplifier to a sound field in which
the musical sound is reproduced.

In installation of the amplifier, it is desired to adapt the
frequency response thereof to a specified use and situation of
the iﬁstalled amplifier. Generally, a tone of the reproduced
sound varies dependently on dimension and configuration of a
listening room or dependently on transmission characteristics
of a loudspeaker. Therefore., the frequency response of the
amplifier should be adjusted for the actual use and situation
so as to realize a desired tone. Particularly, the adjustment of
the frequency response for the use and situation is quite
important to a specific type of a mixing amplifier called
“karaoke amplifier” which amplifies and mixes a live vocal
part and an orchestral accompaniment part, because such a
mixing amplifier is installed in a public karaoke facility or

other places under diverse conditions. Recently, a



e

theresis no substantial difference in the tone between the pai rEgpg_@GﬁMENTSHE"
the front speakers, gain control volunmes are conmonly intercon ed 0 7 FEB 199
bet ween the two-band tone control circuits 40 and 41. Si mlarly, Dot o ov e

t wo- band tone control circuits 42 and 43 are concurrently and C\@W""‘
adj usted with each other if there is no substantial tone difference

t herebet ween. Further, the adjustment is aéhieved to elimnate tone

sophisticated karaoke amplifier is developed, which uses four
to six number of 1oudspeé,kers separately located to reprodl_l_ce
the musical sound by improved presence. Another type of the
karaoke amplifier is provided with function to simulate a.
sound field such as a concert-hall and a stadium. In order to
fully exhibit such a simulative function, it is necessary to
adjust the frequency response of the karaoke amplifier for the
actual use and situation. - -
On the other hand, when a music composition is
reproduced by means of the amplifier, generally a tone of the
reproduced music composition is adjusted according to user’s
choice. Particularly, the karaoke amplifier reproduces diverse
nu'mBer.of songs, hence the tone of the reproduced sound is
frequently adjusted to match a melody of an individual song
by varying the frequency response of the karaoke amplifier.
However, the individual tone adjustment for the melody or
the like would deteriorate the basic tone adjustment for the
use and situation, thereby disadvantageously obstructing full -

performance of the amplifier.

SUMMARY OF THE INVENTION

In view of the above noted drawbacks of the prior art, an
object of the invention is to provide a sound reproduction

control apparatus constructed to maintain the basic tone



di fference between the front pair of the speakers SP-FL and SPHHEPIAGEMEN SHEET
rear pair of the speakers SP-RL and SP-RR The tone adjustnent|jis co

to adapt the frequency response of the two-band tone control c H%%ﬁfgyzgfgg"ggﬁ-
to the specified use and situation. Stated otherw se, the frequency

response is adapted to the sound field specified by the use and situation

of the karaoke anplifier. The nusical soudd signal is anplified according

to the frequency response which is set as descri bed above to thereby

< Tuation of  1ROURAARS SaneRihEd v shlSRERRE wubds alfouifs Fohence wi in

variation adjusted for individual musical compositions or the

like.

" According to a first aspect of the invention, a
reproduction characteristic control apparatus comprises first
frequency response control means for controlling a frequency
response to an input signal, signal processing means for
applying a predetermined signal process to an output signal
of the ﬁrst frequency response control means, and second
frequency response control means for controlling a frequency
response to an output signal of the signal processing means.

According to a second aspect of the invention, a
1‘epr6duction characteristic control apparatus comprises first
frequency response control means for controlling a frequency --
response to a stereophonic input signal, signal processing
means for producing and outputting a multiple of channel
signals based on an output signal of the first frequency
response control means, and second frequency response Lo~
control means for controlling a frequency response to each
channel signal outputted from the signal processing means.
According to a third aspect of the invention, a sound
reproduction control apparatus processes an audio signal in
reproduction of a musical sound to control a tone of the

musical sound while imparting an effect to the musical sound.



the microphone in matching with the reproduced sounds of the kHrBRRACEMENT SHEET

accorpani nent .

unit 1, and is then emtted fromthe loudspeakers SP-FL, SP-FR
SP-RR together with the automatic orchestral acconpaninment to f

The singing voice is also anplified by the vocalj anpl jf+
o ). k0. B0
[}

conposite karaoke performance. Next, gain control volunes of the first or
preceding. 14 4

The apparatus comprises first tone controller means having a
variable frequency response for amplifying the audio signal by
the variable frequency response so as to variably control the
tone of the musical sound, processor means connected to the
first tone controller means for processing the audio signal to
impart a desired effect to the musical sound, and second tone
controller means connected to the processor means and
having an adjustable frequency response adjusted separately
from the variable frequency response of the first tone
controller means for amplifying the audio signal by the
adjusted frequency response so as to adjustively control the
tone of the musical sound.

' fn operation of the inventive apparatus, the second
frequency response controller means or second tone control
means has the adjustable frequency response which is
adjusted according to the specific use and situation of the
amplifier, while the first frequency response control means or
the first tone controller means has the variable frequency -
response which is freely adjusted according to a user’s desire.
Consequently, the tone of the reproduced sound can be freely ]
varied in matching with a melody or the like, while
maintaining the basic or fundamental tone of the reproduced
sound, which is adapted to the use and situation such as a

sound field. With regard to the stereophonic audio signal, the



t wo- bahd t'one control circuits 21L and 21R are nani pul ated to |vBEPLAGEMENT SHEET
basi ¢ tone of the reproduced nusical sound in nmatching with ajspecif

mel ody of the nusical conposition. The tone is varied accordi ngDate: :De'lg%ﬁ%mﬁ
factors of the preceding two-band tone control circuit 21L an

the gain factors of the succeeding two-band tone control circuits 40-43 are
fixed so as to well maintain their frequen responses initially adjusted

to the use and situation. Namely, the gain factors of the first or

Vary the vol ureCReyer Grodvy deehahRt in bbbt el Spp Sach BE ShEMAREL poted To

outputs of the multiple channels so as to achleve more

practical tone control. Preferably, the adjustment or setting .

“of the frequency response of the second tone controller means
is prohibited unless a specific switch o-peratibn is cé,rried out,
thereby avoiding inadvertent change of the adjustment and

maintaining the fundamental tone of the sound.
BRIEF D PT F IN

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

Fig. 2 is a circuit diagram showing a two-band tone
control circuit provided in the first embodiment.

Fig. 3 is a block diagram showing a second embodiment
of the present invention.

Fig. 4 is a screen view showing graphic operation in the
second -embodiment.

Fig. 5 is another screen view showing the graphic
operation in the second embodiment.

Fig. 6 is a further screen view showing the graphic

operation in the second embodiment.

DETAILED DESCRIPTION OF THE INVENTION

Hereinafter, embodiments of the invention will be

described in conjunction with the drawings. Fig. 1 is a block



bands separately fromthe basic frequency response adapted to tHe
situation. Consequently, the tone can be freely adjusted to-the
the li ke without deviating fromthe basic tone adapted to the ug

situation. On the other hand, if the precedi ng two-band tone con

E REPCAGBRIENT SHE

o SRR

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

.o

circuits 21L and 21R alone are utilized to effect overall tone c
W t hout providing the second or succeedi ngfwo-band tone control
40- 43, the actual tone nay be seriously deviated froma desired

ontrol
circuits
one

The- second enbodhARetb LRk thepbubhich BF T K Sffimads =m shov 1o

according to the invention. This embodiment is directed to a

karaoke amplifier as one application of the invention. The

apparatus has a vocal amplifier unit 1 which receives a

voice

signal or live vocal audio signal from a microphone (not

shown in the figure), which then applies various processes to

the voice signal, and thereafter which amplifies the same for

~outputting. More specifically, the voice signal is inputted- -

from the microphone to both of parallel input terminals T1

and T2 through an A/D converter (not shown). The voice

signal received at the-input terminal T1 is fed through a

three-band tone control circuit (TC) 2 and a subsequent

three-band equalizer (EQ) 3 to those of an echo processor 4, a

reverberation processor 5 and a modulation processor 6. The

three-band tone control circuit 2 has various curves of a

frequency response, which are preset at factory in matching

with desired types of a sound field. Furthef, the three-band

equalizer 3 has a certain frequency response which is preset at

factory suitably for vocal performance reproduction.

The echo processor 4 superposes an echo signal to the

voice signal, which is then fed to a pair of adders 11L and

11R through respective buffers 10L: and 10R. The

reverberation processor 5 superposes a reverberation signal to

the voice signal, which is then fed to the respective ones of



utilizes a conputer to carry out by software process the gain jﬁﬁﬂ-ﬁGﬁMEﬂﬂ'SHEE

t he two-band tone control circuits 40-43 which 15 are the s

first enmbodinent. In the figure, a CPU 60 operates based on a Sgtea

as 07 FER.19%

stored in a ROM 61. An operation panel 62 is manual |y operated to Tnput
various comands into the CPU 60. A display controller 63 displ ays vari ous

I mges on a screen of a nonitor 64. The dlipl ay

the adders 11L and 11R through parallel buffers 12L and
12R. Similarly, the modulation processor 6 applies a desired
modulation such as pitch shift to the voice signal, which is
then fed to the respective ones of the adders 11L and 11R
through parallel buffers 13 and 13R. An output signal from
the adder 11L is fed to each of subsequent adders 30 and 32
- through buffers. Similarly, an output signal from the other
adder 11R is fed to each of subsequent adders 31 and 33 - -
through buffers. On the other hand, the original voice signal
received at the seiaarate input terminal T2 from the
microphone is directly fed to each of the adders 11L and 11R
through parallel buffers 141, and 14R. These of the echo
processor 4, the reverberation processor 5 and the modulation
processor 6 cooperate in combination with each other to
create a desired effect or to simulate a desired sound field.
The apparatus further includes a musical sound amplifier
unit 18 which receives a stereophonic digital musical sound
signal or steieophonié audio signal at terminals T3 and T4,
which then converts the sound signal into four channel signals
corresponding to front left, front right, rear left and rear right
channels of the sound reproduction, and thereafter which
amplifies and outputs these four channel signals to
corresponding ones of front left speaker SP-FL, front right
speaker SP-FR, rear left speaker SP-RL and rear right



conttoller 63 has an internal video RAM and stores various pi ﬁfP&ACEMENTSHEET
I nformati on, icons and inage data. A gain controller 65 operat @ %Indeﬂ T FEB
control by the CPU 60 to control gains of the anplifier elemenilS ALATAlE """ bk N
and A2a-A2c within the two-band tone control circuits 40-43. In this

enbodi nment, a digital volune is provided to adjust the gain of the two-band
tone control circuits 40-43. The gain cobrol l er -65 controls each digital

vol une. Next, the description is given for the graphl c operation of the

seco_nd enbodi rregtﬁkggggﬁéﬁ mpganel ‘?ﬂzlt IS.0 ear,r%tp 1§61|n%%d3§1ai ni'tial

setting node. P

key control circuit (KC) 20 which operates according to )
commands for effecting pitch control of the inputted digital
sound signal representative of a musical composition such as
an orchestral accompaniment of a karaoke song. Namely, the
key control circuit 20 controls the key of the musical
composition to be reproduced. The thus key-controlled
digital stereophonic sound -signal is fed to a fwo—ba,nd tone -
control circuit 21L of a left channel L, and is also fed to
another two-band tone control circuit 21R of a right channel
R. These tone control circuits variably determine a sound
quality or tone of the reproduced sound at lower and higher
frequency bands.
Fig. 2 is a block diagram showing a construction of the -
two-band tone control circuits 21L and 21R. The circuit is
composed of delay elements D, adder elements S1 and S2,
amplifier elements Ala, Alb and Alc which attribute to tone
control of the lower frequéncy band, and other amplifier ~
elements A2a, A2b and A2c which attribute to tone control of
the higher frequency band. In this construction, a gain
~ variation of the amplifier element Alc dominantly influences
a frequency range variation of the lower band as well as a
gain variation of the amplifier element A2c dominantly

influences a frequency range variation of the higher band. On



-

switch i's depressed, a power switch is turned on to call the ifptrar e
set:ting mode. The CPU 60 detects such a specific sequence of fjhBEBLRAGEMENT SHEET
operation to establish the initial setting node. The initial bti nngpEB 1896
I s never established unless such a sequential switch operatio Legarected
Once the initial setting node is established, the display controlTer 63 -
di spl ays a guide nessage of the initial shtti ng node on a screen of the

nonitor 64. Fig. 4 shows the guide

the other hand, a gain variation of the amplifier elements Ala
and Alb dominantly influences an output gain or a.mp]ituc!e
level variation of the lower band, while a gain variation of the
amplifier elements A2a and A2b dominantly influences an
output gain variation of the higher band. Therefore, the gains
of the amplifier elements Ala, Alb and Alc are selectively set
to adjust the frequency range and the amplitude level of the
lower band, while the gains of the amplifier elements Ala, -
A2b and A2c are selectively set to adjust the frequency range
and the amplitude level of the higher band.

Referring back to Fig. 1, the output signals from the
two-band tone comntrol circuits 21L and 21R are fed,
respectively, to four-band parametric equalizers 22L and 22R,
where desired equalizing characteristics are imparted to the --
fed signals. An output signal of the left four-band parametric
equalizer 22L is distributed to each of the adders 30, 31, 32
and 33 through buffers. The same output signal is sepa,ra,tely
fed to an intermediate adder 24 through a buffer 23L. ~
Similarly, an output signal of the right. four-band parametric
equalizer 22R is distributed to each of the adders 30-33
through buffers. The same output signal is separately fed to
the intermediate adder 24 through a buffer 23R. An output
signal of the adder 24 is fed to an initial or first echo

generator 25, where initial echo signals in four directions of



zone of the screen to indicate that the initial setting nodel|is

established. Further, an instruction "MENU 1l:[err]" is displ ty@geonn-z,FEBm |
| ower zone of the screen. This instruction indicates that depeessiofn—efegr——m
arrow key provided on the panel 62 causes updating of nenu item nunber.

Then, the arrow key is actually depressed:gto successively scroll nenu itens

of various setting nodes. \When the particular nmenu is selected to set the

frequency resngnse.| HIPRTYist Ohs ikl AR T MBS5RYS (LY Mad rear right
(RR) are generated and superposed to the sound signal to
form four directional audio signals. The adders 30, 31, 32 and

16 screen, where a nessage "|NSTALLATI ON MENU' is displ ayed i]_rhmp;mggﬁ SHEET ]

33 correspond to respective ones of the four directions FL,
FR, RL and RR, and are connected to receive through the
buffers the corresponding ones of the four directional signals
outputted from the initial echo generator 25. In such a
construction, the initial echo generator 25 processes the - -
sound signal to create an effect in the form of an echo signal
corresponding to a selected one of preset sound fields. Stated
otherwise, the initial echo generator 25 generates the echo
signal according to control parameters memorized
cor'réspondingly to the selected preset sound field. A detailed
construction of such an initial echo generator is described, for ' --
example, in Japanese Utility Model Application Laid-open
No. 2-112100 (1990).

- Further, the musical sound ampliﬁer unit 18 contains a
reverberation generator 26 which is provided to -
supplementally generate another effect in the form of a
reverberation signal in case that the echo signal genefa.ted by
the. initial echo generator 25 cannot fully reconstruct the
desired sound field. For example, the echo effect provided by
the initial echo generator 25 may not be sufficient to alone

reproduce a sound field of a room space such as a church



screen as shown in Fig. 5. A nessage "SPEAKER TONE CONTROL" || RepDACERERY s®=T
the top zone of the screen to indi cate that the setting of tihe fregjj??ﬁ

response is allowed. Further, marks "MAIN' and "REAR' are indpgmte dnfs BlS%
central zone of the screen toget her with an arrow whi ch poi

"MAIN' and "REAR. ". The mark "MAI N' designates the front speakers SP-FL and
SP-FR, and the mark "REAR' designates t ear speakers SP-RL and SP-RR An
up arrow key or a down arrow key is depressed to select one of the marks .

emr'\f agjngst p %g B %&?g reletbedtiaA%ahfitioR! RYsli S ichsdFRRgSSed to
reverberation generator 26 supplements a necessary
reverberation effect. An output signal of the reverberation-
generator 26 is formed in the four directions FL, FR, RL and
RR. The four directional components of the sound signal are
distributed to the corresponding adders 30, 31, 32 and 33,
respectively. The reverberation generator 26 may be
composed of a comb filter and a cascaded all-pass filters. : -
Respective output signals of the adders 30, 31, 32 and 33
are fed to an output or power amplifier 50 through
corresponding ones of two-band tone control circuits 40, 41,
42 and 43, each of which has the same structure as shown in
Fig. 2. Output signals of the respective two-band tone control
circuits 40~43 are inputted into the amplifier 50. The .
amplifier 50 converts the inputted digital signals of the four
directions FL, FR, RL and RR into analog signals by means
of a D/A converter, and then carries out power amplification
of the analog signals, which are distributed to the .
corresponding speakers SP-FL, SP-FR. SP-RL and SP-RR.
Next, the déescription is given for operation of the first

" embodiment constructed as des_cribed above. First, basic
setting of the frequency response of the tWo-band tone control

' circuits 4043 is carried out according to a specified use and

situation of the apparatus. The use and situation includes



frequency response. Now, the right or left arrow key is depre RRPLAGEMENTRHEET
mar-k “MAIN' is designated, so that the screen is switched as 17. sPoIvFERN 1998
Fig. 6 to display a virtual representation of the actual frequeffCy

response. A nessage "MAIN SP TONE CONTRCOL" is displayed on the upper zone
of the screen to indicate the tone cont r% node of the front speakers. The
external condition such as configuration, dimension, wall
material, window size and window posiﬁdn of a room in
which the apparatus is installed, é,nd an internal c.onditionh
such as fransmission characteristics of the power amplifier 50
and the speakers. The room configuration etc. may be varied
dependently on installation spots, and the transmission
characteristics of the power amplifier and the speakers may
vary among individual commercial pioducts. In view of this,
the basic¢ or fundamental frequency response should be |
adjusted to a specific use and situation of the individual
apparatus.

Thus, initial gain control is conducted in the amplifier
elements Ala—Alc and A2a—A2c of the respective two-band
tone control circuits 4043 so as to adjust the tone of the
musical sound emitted from the respective loudspeakers. The .
gain control may be manually conducted while listening to
test sounds emitted from the loudspe'a,kers.. Practically, the
two-band tone control circuits 40—43 are adjusted to obtain a
desired tone of the test sound reproduced through the
loudspeaker. Alternatively, the adjustment may be carried
out with the aid of a measurement device. The tone may be
adjusted differently among the multiple of the loudspeakers,
or adjusted uniformly for each loudspeaker. For example, if

there is no substantial difference in the tone between the pair =



centtal “zone of the screen displays two rows of "HI GH' which ¢eBFRFAGERMENHEHEE
hi gher band and "LOW which designates the | ower band. The re*pectiva 7°PEB 1996
include indicators la and 1b which indicate levels. Further, § BYPating =0
arrow is displayed to indicate which of "HHGH'" and "LOW is s . ;

the up and down arrow keys are operated to select a desired band. Under the
state where the item"H GH' is selected,X3he right and left arrow keys are
actuated by graphic operation to displace the indicator la in a direction

cor r espondi ngof ghiehfroat! sigéfleerd’, 'edinkedntrolerdlainies afé icdimhaioly adj usts the

gai n of

interconnected between -the two-band tone control circuits 40
and 41. Similarly, the two-band tone control circuits 42 and
43 are concurrently and commonly adjusted with each other
if there is no substantial tone difference therebetween.
Further, the adjustment is achieved to eliminate tone
difference between the front pair of the speakers SP-FL and
SP-FR, and the rear pair of the speakers SP-RL and SP-RR.
The tone adjustment is conducted to adapt the frequency-'
response of the two-band tone control circuits 40-43 to the
specified use and situation. Stated otherwise, the frequency
response is adapted to the sound field specified by the use
and situation of the karaoke amplifier. The musical sound
signal is amplified according to the frequency response which
is set as described above to thereby reproduce the musical
sound having the tone adapted to the use and situation of the
karaoke amplifier. The user sings a vocal performance with
the microphone in matching with the reproduced sounds of
the karaoke accompaniment. The singing voice is also
amplified by the vocal amplifier unit 1, and is then emitted
from the loudspeakers SP-FL, SP-FR, SP-RL and SP-RR
together with the automatic orchestral accompaniment to
form a composite karaoke performance.

Next, gain control volumes of the first or precéding =

I .



the-anplifier elements A2a-A2c contained in the two-band tone}coEprABEMENT SHEET

simlar manner, when the item"LOW is selected, the gain of tihgata

circuits 40 and 41 according to the position of the indicatorila. |
g p o FEB 1956,

elenents Ala-Alc contained in the two-band tone control circuitts=AS==gre—4T
I's automatically adjusted according to the position of the indicator Ib. In
simlar manner, when the item"REAR' is ected in the screen shown in

Fig. 5,
t wo- band

the gain of the anplifier elenments Ala-Alc and A2a- A2c of the

two-band tone control circuits 211 and 21R are manipulated
to vary the basic tone of the reproduced musical sound in
matching with a specific melody of the musical compositidn.
The tone is varied according to the gain factors of the
preceding two-band tone control circuit 21L and 21R, while
the gain factors of the succeeding two-band tone control
circuits 4043 are fixed so as to well maintain their frequency
responses initially adjusted to the use and situation. Namely,
the gain factors of the first or preceding two-band tone -

control circuits 21L and 21R are freely adjusted to vary the

_ volume level of the sound in either of the higher and lower

bands separately from the basic frequency response adapted
to-the use and situation. Consequently, the tone can be freely
adjusted to the melody and the like without deviating from
the basic tone adapted to the use and situation. On the other
hand, if the preceding two-band tone control circuits 21L and
21R alone are utilized to effect overall tone control without
providing the second or succeeding two-band tone control
circuits 40—43, the actual tone may be seriously deviated from
a desired one matching the use and situation.

Fig. 3 is a schematic block diagram showing the second
embodiment of the inventive apparatus. This embodiment
utilizes a computer to carry out by software process the gain

adjustment of the two-band tone control circuits 40-43 which -



18 t'one control circuits 42 and 43 is adjusted accordi ng to I he=maTEMENT SHEET
operation on the screen shown in Fig. 6. By such a manner, the freq CPEB m
response of the karaoke anplifier is adjusted to the use and s:ogtyatﬂeﬂ
Thereafter, the karaoke anplifier is operated in nmanner sim
first embodinment. For exanple, the gain of the preceding two-band tone
control circuits 21L and 21R i s adjustedl®o obtain a tone variation as
desired by the user in matching with a nusical conposition or el se.

are the same as the first embodiment. In the figure, a CPU -

60 operates based on a program stored.in a ROM 61. An
operation panel 62 is ma.mially operated to input various "
commands into the CPU 60. A display controller 63 displays
various images on a screen of a monitor 64. The display
contfoller 63 has an internal video RAM, and stores various
picture information, icons a.nd'ima.gé data.

A gain controller 65 operates under the control by the .
CPU 60 to control gains of the amplifier elements Ala,—FAl-c
and A2a—-A2c within the two-band tone control circuits |
40-43. In this embodiment, a digital volume is provided to
éﬂju’si: the gain of the two-band tone control circuits 40-43.
The gain controller 65 controls each digital volume.

Next, the description is given for the graphic operation -
o.f the second embodiment. First, the panel 62 is operated to
select an initial setting mode. For example, while a particular
switch is depressed, a power switch is turned on to call the
initial setting mode. The CPU 60 detects such a specific
sequence of the switch operation to establish the initial
setting mode. The initial setting mode is never established
unless such a sequential switch operation is detected.

Once the initial setting mode is established, the display
controller 63 displays a guide message of the initial setting

mode on a screen of the monitor 64. Fig. 4 shows the guide | ~




In the second enbodi ment, a specific switch operation nust HeRERLACEMEDHSHEST
in.order to call the initial setting node. Therefore, in thg regulag 1996
operation, customers or users cannot easily change the once [pBp@ste l)f&a(;

frequency response so as to stably maintain the initial settTng state.-
Particularly, users or customers frequently operate the karaoke anplifier
in a public facility. In such an open ciZ€unstance, the initial basic
frequency response adapted to the sound field can be well|l reserved in the
second enbodisureen, whereradifdssage SINSTAQRATIAQN dENUt e | ower and
hi gher bands in the two-band tone control circuits 21L and

displayed on an upper zone of the screen to indicate that the

initial setting mode is established. Further, an instruction '

“MENU 1:]” is displayed on-a lower zone of the screen. This

instruction indicates that depreésion of an arrow key provided

on the panel 62 causes updating of menu item number. Then,

the arrow key is actually depressed to successively scroll

menu items of various setting modes.

When the particular menu is selected to set the
frequency respénse, the monitor displays a message on the
screen as shown in Fig. 5. A message “SPEAKER TONE -
CONTROL” is indicated on the top zone of the screen to
indicate that the setting of the frequency response is allowed.
Further, marks “MAIN” and “REAR” are indicated on a
central zone of the screen together Wif;h an é,rrow which
points either of “MAIN” and “REAR”. The mark “MAIN”
designates the front speakers SP-FL and SP-FR, and the
mark “REAR” designates the rear speakers SP-RL and
SP-RR. An up arrow key or a down arrow key is depressed to
select one of the marks “MAIN” and “REAR”. Either of right
and left arrow keys is depressed to enter adjustment of the
frequency response.

Now, the right or left arrow key is depressed while the

mark “MAIN” is designated, so that the screen is switched as



21R‘are ‘automatical ly adjusted to a sound field to be sirmul at RERAGEMENT SHEET
the level of the respective band is provisionally nenorized fpr di fl‘grpﬁe ‘g%
types of sound fields. The appropriate level is retrieved cor Gy T
to a REPLACEMENT SHEET 19 sel ected type of the sound fiel d-or—tte
automatic setting. In another nodificatiqn, the anplifier receives an input
signal in A7 :

shown in Fig. 6 to display a virtual representation of the
actual frequency responsé. A message “MAIN SP TONE
CONTROL” is displayed on the upper zone of the screen to
indicate the tone control mode of the front speakers. The
central zone of the screen displays two rows of “HIGH” which
designates the higher band and “LOW” which designates the
lower band. The respective rows include indicators Ia and Ib
which indicate levels. Further, a pointing arTow is displayed._
to indicate which of “HIGH” and “LOW?” is selected. Thén,
the up and down arrow keys are operated to select a desired
band.

Under the sfa.te where the item “HIGH” is selected, the
right and left arrow keys are actuated by graphic operation to
displace the indicator Ia in a direction corresponding to the
actuated arrow key. The gain controller 65 adjusts the gain of
the amplifier elements A2a—A2c contained in the two-band
tone control circuits 40 and 41 according to the position of
the indicator Ia. In similar manner, when the item “LOW?” is
selected, the gain of the amplifier elements Ala~Alc |
contained in the two-band tone control circuits 40 and 41 is
a,utoma,tica.lly adjusted according to the position of the
indicator Ib. In similar rria,nner, when the item “REAR” is
selected in the screen shown in Fig. 5, the gain of the

amplifier elements Ala-Alc and A2a—A2c of the two-band -



the-form of a nonaural signél.or a multi-channel signal rathdr
st er eophoni ¢ signal of the disclosed enbodinents. In a further

nmodi fi cation, the present invention can be applied not only tio_the FER
anplifier of the disclosed enbodi nents, but also to.a regul an Dai |7 5%

vy
o)

tham the
PLACERAENT IS

t

anplifier. As described above, according ho the present invention, the
fundanental frequency response adapted t &2t he use and situation can be well
reserved while a tone variation is freely introduced according to a nel ody -
of nusics or débme.control circuits 42 and 43 is adjusted according to the -

graphic operation on the screen shown in Fig. 6.

By such a manner, the frequency response of the karaoke
a.mpliﬁer' is adjusted to the use and situation. Thereafter, the
karaoke amplifier is operated in manner similar to the first
embodiment. For example, the gain of the preceding
two-band tone control circuits 21L and 21R is adjusted to
obtain a tone variation as desired by the user in matching _
with a musical composition or else. -

In the second embodiment, a specific switch operation
must be carried out in order to call the initial setting mode.
Therefore, in the regular operation, customers or users cannot
easily change the once adjusted basic frequency response so
as to stably maintain the initial setting state. Particularly,
users or customers frequently operate the karaoke amplifier in
a public facility. In such an open circumstance, the initial
basic frequency response adapted to the sound ﬁeid can be
well reserved in the second embodiment.

In a modification, the gain factors of the lower and
higher bands in the two-band tone confrol circuits 21L and
21R are automatically adjusted to a sound field to be
simulated. Namely, the level of the respective band is

provisionally memorized for different types of sound fields.

The appropriate level is retrieved correspondingly to a.



REPLACEMVENT SHEET 20 What is clainmed is 1. A sound reprodu
apparatus for processing an audio signal in reproduction of

_:tﬁ-.
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to control a tone of the nusical sound while inmparting an equﬁQegg __________________________
nmusi cal sound, the apparatus conprising: first tone control | 8—prans-—-hawng
a variable frequency response for anplifying the audio signal by the

vari abl e frequency response so as to vari%bly control the tone of the

nmusi cal sound; | _ _
selected type of the sound field for the automatic setting. In

| another modification, the amplifier receives an input signal in
the form of a monaural signal or a multi-channel signal rather
than the stereophonic signal of the disclosed embodiments. In
a further modification, the present invention can be applied
not only to .the. karacke amplifier of the disclosed
embodiments, but also to a regular audio amplifier.

As described above, according to the present invention,

the fundamental frequency response adabted to the use a:nd
situation can be well reserved while a tone variation is freely

introduced according to a melody of musics or else,

IR
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processor nmeans connected to the first tEre=contrg Jreans 10%5 FocE i!smn EeT -
the audio signal to inpart a desired ef eBﬂlSt&iHEhmABJEEm soln ELT
second tone controll er neans connected f{o theﬁﬂ'mor ns n

adj ust abl e frequency response adj usted ; < va'l q aUZ“FE@ 1996...

frequency response of the first tone confroller neans for anpllfylng th
audi o signal by the adjusted frequency r&sponse so as to adjusti

control the tone of the nusical sound. 2. A sound reproducM\l m\ “

appar at us achﬁmglst@laﬁhmdnlsl wherein the first tone con
conprises neans for variably controlling the tone in mat ch| va fel ody
of the nusicall. shusprodiidtion characteristic control apparatus
comprising:
first frequency response control means for controlling a
frequency response to an input signal;
signal processing ineans for afplying a predetermined
signal process to an output signal of the first frequency
response control means; and N
second frequency response control means for controlﬁng
a frequency résponse to an output signal of the signal
processing means. |
2. A reproduction characteristic control apparatus
comprising:
first frequency response control means for controlling a
frequency response to a stereophonic input signal;
signal processing means for producing and outputting a
multiple of channél signals based on an output signal of the
first frequency response control means; and
second frequency response control means for controlling
a frequency response to each channel signal outputted from
the signal processing means. |
3. A souﬁd reproduction control apparatus for processing an

audio signal in reproduction of a musical sound to control a

tone of the musical sound while imparting an effect to the -

This Sheet Has Been Rerla
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21 the second

tone controll er means conpij ﬁ% S Tor= |B55P15ACE?:§E?*&T SHEET
controlling the tone adapted to a sound fji ﬁﬂiﬁﬁﬁsﬁﬁ@ Hi cal y)znggaﬂm
reproduced. 3. A sound reproduction cof 'Fias ac iPaje t.o%.cl.akth /MY

1; including neans for allowing a free variation of the varlamﬁtﬁﬁﬁ—“
response of the first tone controller means, and for prohibi

i nadvertent variation of the adjusted fr__ﬁuency response of “m“mmrm““mm“\

musical sound, thié apparatus comprising:

first tone controller means having a variable frequenc_y
response for amplifying the audio signal by the variable
frequency response so as to variably control the tone of the
musical sound;

processor means connected to the first tone controller
means for processing the audio signal to impart a desired
effect to the musical sound; and | )

second tone controller means connected to the procéssor
means and having an adjustable frequency response adjusted
separately from the va,fia,ble freciuency response of the first
tone controller means for amplifying the audio signal by the
adjusted frequency response so as to adjustively control the
tone of the musical sound.
4. A sound reproduction control apparatus according to claim
3; wherein the first tone controller means comprises means for
variaBly controlling the tone in matching Wif-h a melody of
the musical sound, while the second tone controller means
comprises means for adjustively controlling the tone adapted
to a sound field in which the musical sound is reproduced.
5. A sound reproduction control apparatus according to claim
3; including means for allowing a free variation of the variable
frequency response of the first tone controller means, and for

prohibiting an inadvertent variation of the adjusted frequency ~

_—
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controll er nmeans. 4. A sound reproduction control apparatus atiiSHER] HAb BEE

claim1; wherein the first tone control I’ﬂl’"mﬂm es megns, f oREPLACED
anplifying a stereophonic audi o signal, mﬁﬂm)”mans c NPT T SES TEAT
subsequently connected to the first tone*coftrbl %r sneans for
mul tiple audio signals based on the anplified stereophonic aud
correspondence to nultiple reproducti on @annels of the nusicél sounﬁ EcFEB [gx
that a desired effect is inparted separately to each of the | PtBFgr et BT
reproducti on chespehse ofnkhe Secardduhe oantrallenr pieais.neans conpri ses MEaNs
subsequently connected to the processor neans for anplifying each. of the

nul tipl e audi 06si Arsdsndareprodu ciépa iyl apparaltus recording do eladin

3; wherein the first tone controller means comprises means for
amplifying a stereophonic audio signal, the processor means
comprises means subsequently connected to the first tone
controller means for producing multiple audio signals based
on the amplified stereophonic audio signal in correspondence
to multiple reproducfién channels of the musical sound so _
that a desired effect is imparted separately to each of the
multiple reproduction channels, and the second tone |
controller means comprises means subsequently connected to
the processor means for amplifying each of the multiple audio
signals so as to separately control the tone for each of the
multiple reproduction channels.

7. A sound reproduction control apparatus according to claim
3; wherein each of the first tone controller means and the
second tone controller means comprises a multi-band tone
control circuit having a frequency response effective to set a
plurality of variable frequency ranges in the audio signal and
effective to change an amplitude level of the audio signal for
each of the ira,riable frequency ranges.

8. A sound reproduction control apparatus according to claim
3; including input means for inputting an audio signal having

a live vocal component and an automatic accompaniment -

This Sheet Has Been Re —-
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of the multiple reproduction channels. mem,lmm; ﬂ e
control apparatus according to claim1l; whe# " mnm . T = .
control | er means the second tone controll ér neans cdnpfises & e =—band———
tone control circuit having a frequency response effective to HeRERLACEMENT SHEE]
plurality of variable frequency ranges in the audi o signal and,effect¢\7«a Eﬁ 1995
change an anplitude | evel of the audio s2yjnal for each of the Ydbatabl F -------------
frequency ranges. ) o
component so as t6 reproduce the musical s6und which is a

mixture of a live vocal performance and an automatic
accompaniment performa,ﬁce to thereby constitute a ka,ra,oke
performance.

9. A sound reproduction control apparatus according to claim
3; including display means having a screen for displaying
thereon a virtual representation of the adjustable frequency
response of the second tone controller means, and operation
means for graphically operating the screen over the displa-,yed
virtual representation to thereby adjust the frequency

response of the second tone controller means by the graphic

operation. —_—
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6. A sound reproduction control apparatus according to cIafhnEpLAGEMsdegEET
I nput neans for inputting an audi o signal having a |ive vocal|| conpo ”LJﬁﬂFEKE
an aut omati c acconpani ment conponent .so as to reproduce the oungy . NN

which is a mxture of a |live vocal performance and an aut omatié=es

acconpani ment performance to thereby consgtitute a karaoke performance. 7.
A sound reproduction control apparatus rding to claim1l; including

di Spl ay neans having a screen for displaying thereon a virtual
representation of the adjustable frequency response of the second tone

controll er means, and operation_neans for r?EE' |l rakl the screen
over the displayed MUBSIE OJ&bHDaREg?R&D éﬁ@ﬁéﬁ,&iﬂ%ﬁh@l* juency

WITH TWO-STAGE ADJUSTMENT OF TONE °

ABSTRACT

A sound reproduction control apparatus processes an audio
signal in reproduction of a musical sound to control a tone of the
musical sound while imparting an effect to the musical sound. A
preceding tone controller has a variable frequency response for
amplifying the audio signal by the variable frequency response so
as to variably control the tone of the musical sound. A signal
processor is connected to the preceding tone controller for
processing the audio signal to impart a desire effect to the
musical sound. A succeeding tone controller is connected to the
processor means and has a adjustable frequency response
adjusted separately from the variable frequency response of the
preceding tone controller for amplifying the audio signal by the

adjusted frequency response so as to adjustively control the tone

of the musical sound. (Figure 1 is the figure that should

accompany the abstract when published). B




respeonse of the second tone controller means by the graphic (QPREREAGHRMENT SHEET
23 cbnmponent so as to reproduce the nusical sound which is a mxtur@‘prEE 19%
| i've vocal performance and an automati c acconpani nent perfor ﬂrd?%%--{- ------------------------
thereby constitute a karaoke performance. 9. A sound reproductTt ‘
apparatus according to claim3; including display neans_having a screen for

deptaving 20 H!IIIIJ_IHIIJ i

What is claimed is :
1. A sound reproduction control apparatus for processing an audio
signal in reproduction of a musical sound to control a tone of the musical
sound while imparting an effect to the musical sound, the apparatus
'comprising : |

first tone controller means having a variable frequency response for
amplifjring the audio signal by the variable frequency response so as to
variably control the tone of the musical sound;

processor means connected to the first tone controller means for
processing the audio signal to impart a desired effect to the musical sound;
and

second tone controller means connected to the processor means and
having an adjustable frequency response adjusted separately from the
variable frequency response of the first tone controller means for
amplifying the audio signal by the adjusted frequency response so as to
adjusti\}ely control the tone of the musical sound.
2. A sound reproduction control apparatus according to claim 1;
wherein the first tone controller means comprises means for variably

controlling the tone in matching with a melody of the musical sound, while
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therg"” a virtual representation of themi' bl e frequencyl|| mEAMACEMENT SHEET |
t he Second tone controller nmeans, and o M E"&w a r griaphi cal -
LT e Y

operating the screen over the displayed ¥l "
adj ust the frequency response of the second tone conitrdl | er
gr aphi c operati on.

21

the second tone controller means comprises means for adjustively
controlling the tone adapted to a sound field in which the musical sound is
reproduced.

3. A sound reproduction control apparatus according to claim 1;
including means for allowing a free variation of the variable frequency
response of the first tone controller means, and for prohibiting an
inadvertent variation of the adjusted frequency response of the second tone
controller means."

4. A sound reproduction control apparatus according to claim 1;
wherein the first tone controller means comprises means for amplifying a
stereophonic audio signal, the processor means comprises means
subsequently connected to the first tone .controller means for producing
multiple audio signals based on the amplified stereophonic audio signal in
correspondence to multiple reproduction channels of the musical sound so
that a desired éffect is imparted separately to each of the multiple
reproduction channels, and the second tone controller means comprises
means subsequently connected to the processor means for amplifying each
of the multiple audio signals so as to separately control the tone for each

of the multiple reproduction channels.
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5. A sound reproduction control apparatus according to claim 1; ..
wherein each of the first tone controller means the second tone controller
means comprises a multi-band tone control circuit having a frequency
. response effective to set a plurality of variable frequency ranges in the
audio signal and effective to change an amplitude level of the audio signal
for eacﬁ of the variable frequency ranges.

6. A sound reproduction control apparatus according to claim 1;
including input means for inputting an audio signal having a live vocal
component and an automatic accompaniment component so as to reproduce
the musical sound which is a mixture of a live vocal performance and an
automatic accompaniment performance to thereby constitute a karaoke
performance. |

7. A sound reproduction control apparatus according to claim 1;
including display means having a screen for displaying thercon a virtual
representation of the adjustable frequency response of the second tone
controller means, and operation means for graphically operating the screen
over the displayed virtual representation to thereby adjust the frequency

sresponse of the second tone controller means by the graphic operation.



