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KARAOKE AMPLIFIER WITH VARIABLY SETTABLE

RANGE OF PARAMETER TO CONTROL AUDIO
SIGNAL

B ND THE I NTI

The present invention relates to a karaoke amplifier suitable
for a karaoke machine.

In the field of .the karaoke machine, a karaoke amplifier is
used to adjust parameters of microphone inputs, volume of
music sounds and various sound effects according to setup po-
sitions of analog operation keys. Generally, in the karaoke am-
plifier, voltage .va.lues (analog amounts) corresponding to the
setup positions of the analog operation keys are converted into
digital values by an A/D (analog/digital) converter. Accord-
ing to the digital values, the karaoke amplifier adjusts a volume
and a tone of vocal sounds and instrumental accompaniment
sounds of a karaoke performance, and further controls various
acoustic effects of the sounds such as an echo level.

Howeve_r,' since characteristics of volumes, tones, and sound
effects delicately vary dependently on a sound field condition
‘of a room in which the karaoke amplifier is installed. Further,
the acoustic characteristics of the karaoke sounds depend on

performance of loudspeakers and so forth. Thus, an initial
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operation range of the analog operation keys that has been
fixed before factory shipment may not be an optimal range of
the control parameters.

Moreover, a,ftér the karaoke amplifier was delivered to a user,
if specifications thereof are changed, it is necessary to change
the initial operation range of the analog operation keys. Un-
less otherwise, the relation between the operation range of the
analog operation keys and a required adjustment range of the
parameters may not match with each other.

In addition, in the field of a communication type karaoke
machine, there are needs to adjust various parameters of the
karaoke amplifier according to musical sound control informa-
tion contained in MIDI (Musical Instrument Digital Interface)
data supplied from a host computer by telecommunication.

However, in the conventional karaoke amplifier, there is no
means to adjust the parameters other than operating the ana-
log operation keys. Thus, the conventional karaoke amplifier
cannot deal with the above-described situation and require-

ment.

SUMM F THE INVENTION

The present invention is made from the above-described
point of view. An object of the present invention is to pro-

vide a karaoke amplifier that can easily change the relation
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between the nominal or default operation range of the analog
operation keys and the actual adjustment range of the control
parameters.

According to the invention, a karaoke amplifier is constructed
for amplifying an audio signal to sound a karaoke performance
while processing the audio signal according to a value of a con-
trol parameter to acoustically control the karaoke performance.
The karaoke amplifier comprises an analog operating member
manually operable to set an initial analog value of the con-
trol parameter, an analog/digital converter for converting the
initial analog value into a correspondjng initial digital value,
receiver means for receiving correction data from an external
data source, memory means for memorizing the received cor-
rection data, calculating means for arithmetically treating the
initial digital value according to the correction data retrieved
from the memory means to calculate a corrected value of the
control parameter, a signal processor for processing the audio
~ signal according to the corrected value of the control parame-
ter, and output means for amplifying the processed audio signal
to sound the karaoke performance which is acoustically modi-
fied according to the corrected value of the control parameter.
More specifically, the analog operating member has a prede-
termined operation range such that the initial analog value is

manually set only within the predetermined operation range.
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The receiver means receives the correction data which is used
to change the predetermined operation range. The calculating
means calculates the corrected value according to the correc-
tion data such that the corrected value can be altered from
the initial value beyond the predeterrniﬁed operation range.
In one form, the receiver means receives the correction data in
the form of an offset value, and the calculating means arith-
metically adds the offset value to the initial digital value to
calculate the corrected value such that the predetermined op-
eration range can be shifted by the offset value. In another
form, the receiver means receives the correction data in the
form of a multiplier value, and the calculating means arith-
metically multiplies the initial digital value by the multiplier
value to calculate the corrected value such that the predeter-
mined operation range can be dynamically expanded by the

multiplier value.
I PTION T A

Fig. 1 is a block diagram showing a structure of an embod-
iment of the present invention.

Figs. 2(a) and 2(b) are schematic diagrams for explaining
operation and effect of the embodiment, Fig. 2(a) showing an
initial setup state, and Fig. 2(b) showing another state after

adjustment is performed with an offset value.
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DETAILED DESCRIPTION OF THE INVENTION

With reference to the accompanying drawings, an embodi-
ment of the present invention will be described. Fig. 1 is a block
diagram showing an embodiment of the present invention. In
the embodiment, the present invention is a,ppliéd for a karaoke
amplifier for use with a communication network karaoke ma-
chine which is a karaoke terminal connected to a host computer
station through a communication network. |

In Fig. 1, reference numeral 1 denotes a karaoke amplifier
according to the present invention. The karaoke amplifier 1
comprises an analog operating member in the form of an analog
operation key 11, a microcomputer 12, and a signal processor
13. The analog operation key 11 is slidably operated by a
user of the karaoke amplifier 1. A voltage signal is outputted
from the key 1, which represents an initial or nominal analog
value corresponding to a set position of the analog operation
key 1. In reality, a plurality of analog operation keys may be
disposed corresponding to various parameters for adjusting an
audio signal representative of a karaoke performance. However,
in Fig. 1, for simplicity, one analog operation key 11 is depicted.

The microcomputer 12 comprises an A/D (analog/digital)
converter 21, a MIDI interface 22, a calculating unit or calcu-
lator 23, and a memory 24. The A/D converter 21 converts

the analog value of the voltage signal that is outputted from
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the analog operation key 1 into a corresponding digital value.
A digital signal representative of the digital value D1 corre-
sponding to the set position of the analog operation key 1 is
fed to the calculating unit 23 from the A /D converter 21. The
MIDI interface 22 receives MIDI data from an external com-
munication network karaoke machine 2. An offset value D2
contained in the MIDI data is stored in the memory 24 as cor-
rection data. The offset value D2 is written in, for example,
a region of an exclusive message of a system message of the
MIDI data format. The calculating unit 23 adds the digital
value D1 supplied from the A/D converter 21 and the offset
value D2 stored in the memory 24 with each other. The result
of the addition (D1 + D2) is supplied as a para,metér control
value P to the signal processor 13.

The signal processor 13 is composed of, for example, an elec-
tronic volume and a DSP (Digital Signal Processor) or the like.
The signal processor 13 adjusts or modifies an audio signal AD
supplied from the communication network karaoke machine 2
according to the parameter control value P set by the calculat-
ing unit 23, and outputs the resultant signal to a speaker SP.
The audio signal AD that is inputted to the signa,i Processor
13 represents a karaoke performance containing a vocal sound
that is inputted from a microphone, an effect sound such as an

echo or a chorus added to a vocal sound, and a karaoke mu-
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sic sound of melody and accompaniment generated by a sound
source circuit provided in the communication network karaoke
machine 2 according to the MIDI data.

Parameters for adjusting the audio signal AD are used for
controlling a microphone level (namely, a volume level of the
vocal sound), an echo level (namely, a level of the echo sound
added to the vocal sound), a microphone delay (a delay time
of the echo sound relative to the vocal sound), a microphone
reverberation time (namely, a duration of the reverberation
sound added to the vocal sound), a microphone tone quality
(namely, frequency characteristics of the vocal sound divided
in three frequency ranges of a low sound range, a middle sound
range, and a high sound range), a music level (namely, a volume
level of the karaoke music sound), a music echo level (namely,
a level of the echo sound added to the karaoke music sound),
a music tone quality (namely, frequency characteristics of the
karaoke music sound which is divided into two frequency ranges
of low sound range and a high sound range), and a harmonic
balance (namely, a balance between the vocal sound and the
chorus sound added thereto).

Next, the operation of the inventive karaoke amplifier will
be described. When the karaoke amplifier 1 is turned on, the
digital value D1 corresponding to the set state of the analog

operation key 11 is supplied as the initial or nominal value
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of the control parameter directly to the signal processor 13
without any correction.

While instrumental accompaniments of the karaoke perfor-
mance are being performed, when the analog operation key 11
is operated, an updated digital value D1 corresponding to a
new set position of the key 11 is supplied as an updated pa-
rameter control value P to the signal processor 13. Thus, the
audio signal AD is adjusted or controlled according to the value
P of the control parameter to modify the sound of the karaoke
performance.

When the offset value D2 contained in the MIDI data is
supplied from the communication network karaoke machine 2,
the offset value D2 is stored in the memory 24. The digital
value D1 corresponding to the current set position of the analog
operation key 11 and the offset value D2 retrieved from the
memory 2 are added to each other. The result of the addition
D1 + D2 is supplied as a corrected parameter control vaiue
P to the signal processor 13. Thus, the signal processor 13
processes and adjusts the audio signal AD according to the
effective control parameter value (D1 + D2) which is corrected
by the offset value D2, in place of the nominal digital value D1
corresponding to the set position of the analog operation key
11.

Thereafter, unless a new offset value D2 is supplied from
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the communication network karaoke machine 2, the current
offset value D2 stored in the memory 24 is always added to
the digital value D1 corresponding to the set position of the
analog operation key 11. The added value is supplied as the
parameter control value P to the signal processor 13. |

Thus, according to the above-described embodiment, an ac-
tual value range of the control parameter of the audio signal
AD can be corrected or adjusted according to the correct data
in matching with sound field condition of a play room in which
the karaoke amplifier 1 is installed. Further, the effective range
of the control parameter may be adjusted to match with acous-
tic characteristics of the speaker SP. For example, as shown in
Fig. 2(a), assuming a center position of the analog operation
key 11 for adjusting the volume corresponds to a value 0 dB
within a predetermined operation range-, the minimum position
corresponds to a value —12 dB and the maximum position cor-
responds to a value +12 dB. When the offset value D2 is given,
for example, +2 dB as shown in Fig. 2(b), the center position
corresponds to +2 dB, the minimum position corresponds to
—10 dB, and the maximum position corresponds tc;“ +14 dB.
Namely, the predetermined operation range of —12 dB through
+12 dB is shifted to the effective operation range of —10 dB
through +14 dB to adapt the amplifier for the condition of the

play room.
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When the relation between the nominal operation range of
the analog operation key 11 and the actual value range of the
parameter should be changed due to version-up or modifica-
“tion of the specification of the karaoke machine products, the
relation can be readily adjusted with a proper offset value D2.
When the offset value D2 is supplied along with music data
such as the MIDI data, the adjustable value range of the con-
trol parameter of the audio signal can be properly shifted in
~ matching with the karaoke music.

The present invention is not limited to the above-described
embodiment. Instead, the following modifications of the present
invention are available. |

(1) As one modification of the above-described embodiment,
a coefficient value or multiplier value D2’ may be supplied as
the correction data instead of the offset value D2. In such
a case, the calculation unit 23 multiplies the coefficient value
D2’ by the digital value D1 corresponding to the set position of
the analog operation key 11. The result of the multiplication
(D1 x D2') is supplied as the parameter control value P to the
signal processor 13. In this structure, the dynamic range of the
parameter for the analog operation key 11 can be expanded
according to the coefficient value D2'.

(2) When the digital value D1 corresponding to the set po-

sition of the analog operation key 11 is to be corrected, various
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calculation algorithﬁ may be used instead of the simple ad-
dition or the multiplication. For example, the combination of
the addition of the offset value D2 in the above-described em-
bodiment and the multiplication of the coefficient value D2’
of the above-described modification may be effected to correct
the digital value D1.

(8) In the above-described embodiment, the present inven-
tion is applied to the karaoke amplifier 1 for use with the com-
munication network karaoke machine. However, the present
invention can be applied to a karaoke amplifier used for other
than the communication network karaoke machine.

For summary, the inventive karaoke amplifier 1 is constructed
for amplifying an audio signal AD to sound a karaoke per-
formance while processing the audio signal AD according to
a value P of a control parameter to acoustically control the
karaoke performance. In the karaoke amplifier 1, the analog
operating member 11 is manually operable to set an initial
analog value of the control parameter. The analog/digital con-
verter 21 converts the initial analog value into a corresponding
initial digital value D1. The receiver means in the form of the
MIDI interface 22 receives correction data D2 from an external
data source in the form of the karaoke machine 2. The memory
24 memorizes the received correction data D2. The calculating

unit 23 arithmetically treats the initial digital value D1 accord-
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ing to the correction data D2 retrieved from the memory 24
to calculate a corrected value P of the control parameter. The
signal processor 13 processes the audio signal AD according
to the corrected value P of the control parameter. The signal
processor 13 further amplifies the processed audio signal AD to
sound the karaoke performance which is acoustically modified
according to the corrected value P of the control parameter.
Specifically, the analog operating member 11 has a predetér—
mined ope‘ra,tion range such that the initial analog value is
manually set only within the predetermined operation range.
The receiver 22 receives the correction data D2 which is used
to change the predetermined operation range. The calculating
unit 23 calculates the corrected value P according to the cor-
rection data D2 such f.hat the corrected value P can be altered
from the initial value D1 beyond the predetermined operation
range. More specifically, the receiver 22 receives the correction
data D2 in the form of an offset value. The calculating unit
23 arithmetically adds the offset value D2 to the initial digital
value D1 to calculate the corrected value P such that the pre-
determined operation range can be shifted by the offset value
D2. Otherwise, the receiver 22 receives the correction data
D2 in the form of a multiplier value. The calculating unit 23
arithmetically multiplies the initial digital value D1 by the mul-
tiplier value D2 to calculate the corrected value P such that the
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predetermined operation range can be dynamically expanded
by the multiplier value. In one form, the receiver composed
of the MIDI interface 22 receives the correction data D2 con-
tained in MIDI data which is provided from the external data
source 2 to create the karaoke performance such that the pre-
determined operation range can be altered in matching with
the karaoke performance. Preferably, the signal processor 13
processes the audio signal AD according to the control param-
eter so as to control at least one of a sound volume, a tone
quality and an acoustic effect of the karaoke performance.

As described above, according to the present invention, vari-
ous parameters of an audio signal can be corrected in matching
with karaoke play environments such as sound field condition of
a play room in which the karaoke amplifier is installed, and fre-
quency response of the speaker. In addition, according to the
present invention, the karaoke amplifier can easily deal with
specification change of the karaoke machine product. More-
over, when the music data and the correction data are supplied
in the form of the MIDI data, the parameters of the audio sig-
nal can be properly adjusted according to the correction data
contained in the MIDI data in matching with the karaoke mu-
sic which is created according to the music data contained in
the same MIDI data. In particular, according to the present

invention, the manual operation range of the analog opera,—'
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tion key and the adjustable value range of the parameter can
be shifted relative to each other. Moreover, according to the
present invention, the dynamic range of the parameter corre-
sponding to the analog operation key can be changed according

-to the correction data.
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WHAT IS CLAIMED IS:

1. A karaoke amplifier for amplifying an audio signal to sound
a karaoke performance while processing the audio signal
according to a value of a control parameter to acousti-
cally control the karaoke performance, the karaoke ampli-
fier comprising:
an ‘analog operating member manually operable to set an

initial analog value of the control parameter;

an analog/digital converter for converting the initial ana-

log value into a corresponding initial digital value;

receiver means for receiving correction data from an ex-

ternal data source;
memory means for memorizing the received correction data;

calculating means for arithmetically treating the initial
digital value according to the correction data retrieved
from the memory means to calculate a corrected value of

the control parameter;

a signal processor for processing the audio signal according

to the corrected value of the control parameter; and

outi)ut means for amplifying the processed audio signal
to sound the karaoke performance which is acoustically
modified according to the corrected value of the control

parameter.
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2. A karaoke amplifier according to claim 1, wherein the
analog operating member has a predetermined operation
range such that the initial analog value is manually set
only within the predetermined operation range, the re-
ceiver means receives the correction data which is used to
change the predetermined operation range, and the calcu-
lating means calculates the corrected value according to
the correction data such that the corrected value can be
altered from the initial value beyond the predetermined

operation range.

3. A karaoke amplifier according to claim 2, wherein the re-
ceiver means receives the correction data in the form of
an offset value, and the calculating means arithmetically
adds the offset value to the initial digital value to calculate
the corrected value such that the predetermined operation

range can be shifted by the offset value.

4. A karaoke amplifier according to claim 2, wherein the re-
ceiver means receives the correction data in the form of a
multiplier value, and the calculatihg means arithmetically
multiplies the initial digital value by the multiplier value
to calculate the corrected value such that the predeter-
mined operation range can be dynamically expanded by

the multiplier value.
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5. A karaoke amplifier according to claim 2, wherein the
receiver means receives the correction data contained in
MIDI data which is provided from the external data source
to create the karaoke performance such that the predeter-
mined operation range can be altered in matching with

the karaoke performance.

6. A karaoke amplifier according to claim 1, wherein the sig-
nal processor processes the audio signa.l according to the
control parameter so as to control at least one of a sound
volume, a tone quality and an acoustic effect of the karaoke

performance.



