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(54) Method and apparatus for processing a sound signal

(57) A system for processing a sound signal in-
cludes a signal receiving device (11), a signal recognis-
ing device (12) and a signal processing device (13). The
signal recognising device (12) is used to distinguish the
sound signal received from the signal receiving device
(11) into a sound source signal and background inter-

ference, so as to eliminate the background interference
and transfer only the sound source signal to the signal
processing device (13). In this case, the signal process-
ing device (13) only processes and amplifies the sound
source signal and thus no filtering circuit is required for
the elimination of the background interference.
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Description

[0001] The present invention relates to methods and
apparatus for processing sound signals, preferably to a
method of processing a sound signal in which back-
ground interference of the sound signal is eliminated, so
as to process only a signal from a sound source for am-
plification.

[0002] A conventional method of elimination interfer-
ence employs a filter for processing a voltage or current
signal through a filtering circuit, in a manner as to allow
the signal having a frequency above or below a certain
frequency or within a certain frequency range to pass
through the circuit, so as to distinguish the signal into a
desired signal and an interfering signal. In view of oper-
ational principles, such a general filter includes a low
pass filter, a high pass filter, a band pass filter and an
off-band pass filter. Such a filter allows a signal to be
input to a circuit thereof and processes the signal to be
differentiated into interference and a desired signal ac-
cording to characteristics such as signal amplitude and
frequency.

[0003] Inthe conventional technology, a signal cannot
be pre-separated into a desired component and an in-
terfering component without being entirely processed by
a filter.

[0004] The present invention seeks to provide im-
proved sound signal processing.

[0005] According to an aspect of the present inven-
tion, there is provided a method of processing a sound
signal as specified in claim 1.

[0006] According to another aspect of the present in-
vention, there is provided a method of processing a
sound signal as specified in claim 5.

[0007] According to another aspect of the present in-
vention, there is provided a sound signal processing
system as specified in claim 9.

[0008] According to another aspect of the present in-
vention, there is provided a sound signal processing
system as specified in claim 10.

[0009] In the preferred embodiment, after the sound
signal is distinguished into a sound source signal and
background interference, the background interference
is eliminated and only the sound source signal is proc-
essed.

[0010] The preferred embodiment provides a method
of processing a sound signal, which is applied to a signal
processing system including a signal receiving device,
a signal recognising device and a signal processing de-
vice, so as to eliminate background interference and on-
ly process a sound source signal for amplification, ac-
cording to phase change and deviation of the sound sig-
nal, intensity of signal amplitude, and frequency change
caused by the Doppler effect.

[0011] In accordance with this, the preferred method,
which is applied to a signal processing system including
a signal receiving device, a signal recognising device
and a signal processing device, includes the following
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steps.

[0012] First, the signal receiving device having a left
receiving element and a right receiving element re-
ceives a signal containing a sound source signal and
background interference, or selectively receives a
sound signal from a particular direction by adjusting the
left and right receiving elements.

[0013] Then, the signal recognising device distin-
guishes the received sound signal into the sound source
signal and the background interference, which differ
from each other in characteristics such as phase, am-
plitude and frequency. Therefore, the signal recognising
device makes use of phase change and deviation of the
sound signal, intensity of signal amplitude, and frequen-
cy change caused by Doppler effect, so as to differenti-
ate the sound source signal from the background inter-
ference.

[0014] After the sound source signal and the back-
ground interference are separated from each other, the
signal recognising device eliminates the background in-
terference and simply transfers the sound source signal
to the signal processing device.

[0015] Upon receiving the sound source signal, the
signal processing device processes the sound source
signal for amplification, and thus no a filtering circuit is
required for the elimination of the background interfer-
ence.

[0016] Embodiments of the present invention are de-
scribed below, by way of example only, with reference
to the accompanying drawings, in which:

FIG. 1 is a block diagram of basic system architec-
ture for a preferred embodiment of signal process-
ing system;

FIG. 2 is a schematic diagram showing the steps
involved in eliminating background interference and
only amplifying a sound source signal in the signal
processing system of FIG. 1;

FIG. 3 is a schematic diagram showing the steps
involved in determining phase change and devia-
tion of a sound signal for eliminating background in-
terference and only amplifying a sound source sig-
nal in an embodiment of the signal processing sys-
tem of FIG. 1;

FIG. 4 is a schematic diagram showing the steps
involved in determining amplitude of a sound signal
for eliminating background interference and only
amplifying a sound source signal in another embod-
iment of the signal processing system of FIG. 1; and
FIG. 5 is a schematic diagram showing the steps
involved in determining frequency change caused
by Doppler effect for eliminating background inter-
ference and only amplifying a sound source signal
in a further embodiment of the signal processing
system of FIG. 1.

[0017] lllustrated in FIG. 1 is basic system architec-
ture for a signal processing system in the use of the pre-



3 EP 1 286 333 A1 4

ferred method of processing a sound signal. As shown
in FIG. 1, the signal processing system 1 includes a sig-
nal receiving device 11, a signal recognising device 12
and a signal processing device 13, wherein the signal
receiving device 11 is coupled to the signal recognising
device 12, which is further coupled to the signal process-
ing device 13.

[0018] The signalreceivingdevice 11 has a leftreceiv-
ing element 111 and a right receiving element 112, so
as to receive a sound signal containing a sound source
signal and background interference, or selectively to re-
ceive a sound signal from a particular direction by ad-
justing the left and right receiving elements 111, 112.
The signal receiving device 11 transfers the received
sound signal to the signal recognising device 12, which
is used to distinguish the received sound signal into the
sound source signal and the background, according to
phase change and deviation of the sound signal, inten-
sity of signal amplitude, and frequency change caused
by the Doppler effect. The signal recognising device 12
then eliminates the background interference and trans-
fers only the sound source signal to the signal process-
ing device 13. Subsequently, the sound source signal is
processed by the signal processing device 13 for ampli-
fication and thus it is not necessary to employ a filtering
circuit for eliminating the background interference.
[0019] FIG. 2illustrates the steps involved in using the
preferred method of processing a sound signal for the
signal processing system of FIG. 1.

[0020] Asshowninthe drawing, firstin step 2, the sig-
nal receiving device 11 having the left receiving element
111 and the right receiving element 112 receives a signal
containing a sound source signal and background inter-
ference, or selectively receives a sound signal from a
particular direction by adjusting the left and right receiv-
ing elements 111, 112. Then, step 3 is followed.

[0021] In step 3, the signal recognising device 12 dis-
tinguishes the received sound signal into the sound
source signal and the background interference, which
differ from each other in characteristics such as phase,
amplitude and frequency. Therefore, the signal recog-
nising device 12 makes use of phase change and devi-
ation of the sound signal, intensity of signal amplitude
and frequency change caused by the Doppler effect, so
as to differentiate the sound source signal from the
background interference.

[0022] In step 4, after the sound source signal and the
background interference are separated from each other,
the signal recognising device 12 eliminates the back-
ground interference and transfers only the sound source
signal to the signal processing device 13. Then step 5
is followed.

[0023] Instep 5, upon receiving the sound source sig-
nal, the signal processing device 13 processes the
sound source signal for amplification, without using a
filtering circuit for eliminating the background interfer-
ence.

[0024] FIG. 3 illustrates the steps involved in deter-
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mining phase change and deviation of a sound signal
for eliminating background interference and amplifying
only a sound source signal in an embodiment of the sig-
nal processing system of FIG. 1.

[0025] First, in step 21, the signal receiving device 11
having the left receiving element 111 and the right re-
ceiving element 112 receives a signal containing a
sound source signal and background interference, or
selectively receives a sound signal from a certain (par-
ticular) direction by adjusting the left and right receiving
elements 111,112 according to phase difference for the
received sound signal (for example, phase lead or de-
lay). Then step 22 is followed.

[0026] In step 22, the signal recognising device 12
distinguishes the received sound signal into the sound
source signal and the background interference in re-
sponse to phase difference therebetween. Therefore,
the signal recognising device 12 makes use of phase
change and deviation of the sound signal so as to dif-
ferentiate the sound source signal from the background
interference.

[0027] In step 23, after the sound source signal and
the background interference are separated from each
other, the signal recognising device 12 eliminates the
background interference and transfers only the sound
source signal to the signal processing device 13. Then
step 24 is followed.

[0028] In step 24, upon receiving the sound source
signal, the signal processing device 13 processes the
sound source signal for amplification, without using a
filtering circuit for eliminating the background interfer-
ence.

[0029] FIG. 4 illustrates the steps involved in deter-
mining amplitude of a sound signal for eliminating back-
ground interference and amplifying only a sound source
signal in another embodiment of the signal processing
system of FIG. 1.

[0030] First, in step 31, the signal receiving device 11
having the left receiving element 111 and the right re-
ceiving element 112 receives a signal containing a
sound source signal and background interference, or
selectively receives a sound signal from a particular di-
rection by adjusting the left and right receiving elements
111, 112. Then step 32 is followed.

[0031] In step 32, the signal recognising device 12
distinguishes the received sound signal into the sound
source signal and the background interference in re-
sponse to amplitude difference therebetween. There-
fore, the signal recognising device 12 makes use of in-
tensity of signal amplitude so as to differentiate the
sound source signal from the background interference.
[0032] In step 33, after the sound source signal and
the background interference are separated from each
other, the signal recognising device 12 eliminates the
background interference and transfers only the sound
source signal to the signal processing device 13. Then
step 34 is followed.

[0033] In step 34, upon receiving the sound source
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signal, the signal processing device 13 processes the
sound source signal for amplification, without using a
filtering circuit for eliminating the background interfer-
ence.

[0034] FIG. 5 illustrates the steps involved in deter-
mining frequency change caused by the Doppler effect
for eliminating background interference and amplifying
only a sound source signal in another embodiment of
the signal processing system of FIG. 1.

[0035] First, in step 41, the signal receiving device 11
having the left receiving element 111 and the right re-
ceiving element 112 receives a signal containing a
sound source signal and background interference, or
selectively receives a sound signal from a particular di-
rection by adjusting the left and right receiving elements
111, 112. Then step 42 is followed.

[0036] In step 42, the signal recognising device 12
distinguishes the received sound signal into the sound
source signal and the background interference in re-
sponse to velocity difference therebetween. Therefore,
the signal recognising device 12 makes use of frequen-
cy change caused by the Doppler effect so as to differ-
entiate the sound source signal from the background in-
terference.

[0037] In step 43, after the sound source signal and
the background interference are separated from each
other, the signal recognising device 12 eliminates the
background interference, and transfers only the sound
source signal to the signal processing device 13. Then
step 44 is followed.

[0038] In step 44, upon receiving the sound source
signal, the signal processing device 13 processes the
sound source signal for amplification, without using a
filtering circuit for eliminating the background interfer-
ence.

[0039] In conclusion, the methods for processing a
sound signal described above are applied to the signal
processing system including the signal receiving device,
the signal recognising device and the signal processing
device, in which the signal recognising device is used
to distinguish the sound signal received from the signal
receiving device into a sound source signal and back-
ground interference, the signal processing device. In
this case, the signal processing device processes and
amplifies only the sound source signal and thus no fil-
tering circuit is required for the elimination of the back-
ground interference.

[0040] Theinvention has been described using exem-
plary preferred embodiments. However, it is to be un-
derstood that the scope of the invention is not limited to
the disclosed embodiments. On the contrary, itis intend-
ed to cover various modifications and similar arrange-
ments. The scope of the claims, therefore, should be
accorded the broadest interpretation so as to encom-
pass all such modifications and similar arrangements.
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Claims

1. A method of processing a sound signal, applied to
a signal processing system including a signal re-
ceiving device, a signal recognising device and a
signal processing device, so as to eliminate back-
ground interference and process a sound source
signal for the sound signal; the method including the
steps of:

(1) receiving a sound signal containing a sound
source signal and background interference via
the signal receiving device;

(2) distinguishing the sound signal into the
sound source signal and the background inter-
ference via the signal recognising device;

(3) substantially eliminating the background in-
terference and transferring substantially only
the sound source signal via the signal recog-
nising device to the signal processing device;
and

(4) processing and amplifying the sound source
signal via the signal processing device.

2. Amethodasinclaim 1, whereinin step (2) the signal
recognising device distinguishes the sound signal
into the sound source signal and background inter-
ference according to signal phase difference.

3. A method as in claim 1 or 2, wherein in step (2) the
signal recognising device distinguishes the sound
signal into the sound source signal and background
interference according to the difference in signal
amplitude intensity.

4. A method as in claim 1, 2 or 3, wherein in step (2)

the signal recognising device distinguishes the
sound signal into the sound source signal and back-
ground interference according to difference in fre-
quency change caused by the Doppler effect.

5. A method of processing a sound signal, applied to
a signal processing system including a signal re-
ceiving device, a signal recognising device and a
signal processing device, so as to eliminate back-
ground interference and process a sound source
signal for the sound signal; the method including the
steps of:

(1) adjusting the signal receiving device so as
to receive selectively a sound signal containing
a sound source signal and background interfer-
ence from a certain direction via the signal re-
ceiving device;

(2) distinguishing the sound signal into the
sound source signal and background interfer-
ence via the signal recognising device;

(3) substantially eliminating the background in-
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terference and transferring substantially only
the sound source signal via the signal recog-
nising device to the signal processing device;
and

(4) processing and amplifying the sound source
signal via the signal processing device.

A method asin claim 5, whereinin step (2) the signal
recognising device distinguishes the sound signal
into the sound source signal and background inter-
ference according to signal phase difference.

A method as in claim 5 or 6, wherein in step (2) the
signal recognising device distinguishes the sound
signal into the sound source signal and background
interference according to difference in signal ampli-
tude intensity.

A method as in claim 5, 6 or 7, wherein in step (2)
the signal recognising device distinguishes the
sound signal into the sound source signal and back-
ground interference according to difference in fre-
quency change caused by the Doppler effect.

A sound signal processing system including a sig-
nal receiving device, a signal recognising device
and a signal processing device and designed sub-
stantially to eliminate background interference and
to process a sound source signal for the sound sig-
nal; wherein:

(1) the signal receiving device (11) is operable
to receive a sound signal containing a sound
source signal and background interference;
(2) the signal recognising device (12) is opera-
ble to distinguish the sound signal into the
sound source signal and background interfer-
ence;

(3) the signal recognising device (12) and the
signal processing device (13) being operable
substantially to eliminate background interfer-
ence and to transfer substantially only the
sound source signal; and

(4) the signal processing device (13) is opera-
ble to process and amplify the sound source
signal.

10. A sound signal processing system including a sig-

nal receiving device, a signal recognising device
and a signal processing device and designed sub-
stantially to eliminate background interference and
to process a sound source signal for the sound sig-
nal; wherein:

(1) the signal receiving device (11) is operable
to adjust the signal receiving device so as to
receive selectively a sound signal containing a
sound source signal and background interfer-
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8

ence from a certain direction;

(2) the signal recognising device (12) is opera-
ble to distinguish the sound signal into the
sound source signal and background interfer-
ence;

(3) the signal recognising device (12) and the
signal processing device (13) are operable sub-
stantially to eliminate background interference
and to transfer substantially only the sound
source signal; and

(4) the signal processing device (13) is opera-
ble to process and amplify the sound source
signal.
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FIG. 2
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FIG. 3
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FIG. 4
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FIG. 5
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