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ment (4) comprises a left playing area (A), a center

playing area (B), and a right playing area (C), and in
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L+R right audio signal (R) by means of a matrix into the
R F\\ L"“ i o sum (L+R) of the left and right audio signal, the differ-
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ence (L-R) of the left and right audio signal, and the
difference (R-L) of the right and left audio signal; at
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C (A) is adaptable to receive the ditference (L-R), and the
right playing area (C) is adaptable to receive the differ-

ence (R-L) to form a stereo sound image.
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Sound reproducing system

Background of the invention

The invention relates to a sound reproducing system in which the
audio input signal to the system is converted into a stereo sound image.

In a three-loudspeaker system, the stereo sound image is traditionally
so produced that the sum R+L of the input left and right channels is fed to the
center speaker, the difference L-R of the left and right channel is fed to the left
side speaker, and the difference R-L of the right and left channel is fed to the right
side speaker. In a system, the outermost speakers are placed at an angle in
relation to the center speaker. In order to work, such a system requires around it
room reflections, in which case the system does not work very well in a free field
or asymmetric space. In another system, the speakers are placed parallel, side by
side, but far from each other. The above systems are not implemented with panel
sound elements and their purpose is not to act as a very directional sound source,
which is why the speakers are not dimensioned or positioned close enough to
each other. As a result, the systems in question easily suffer from frequency-

dependent stereo image distortion.

Brief description of the invention

It is therefore the object of the invention to develop a sound
reproducing system and a method for converting the audio signals input into the
sound producing system into a stereo sound image so that the aforementioned
problems may be solved. The object of the invention is achieved by a method and
system which are characterized by what is disclosed in the independent claims.
Preferred embodiments of the invention are disclosed in the dependent claims.

The invention is based on a sound reproducing system which
comprises a converter for modifying the input audio signals, at least two
amplifiers for amplifying the audio signals, and a panel sound element for
receiving said modified audio signals to form a stereo sound image.

In the device and method of the invention, a panel sound element is
used, which enables the forming of a wide, directional stereo sound image
extending outside of the physical borders of the element. The panel sound
element comprises three playing areas positioned adequately close to each other,
whereby the passive area left at the junctions of the areas is formed as small as
possible due to the minor frame structure and mounting requirements. In

addition, the width of the playing areas matches the distance between the ears,
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whereby the stereo sound image will not be distorted. The sound can also be
made to reproduce uniform on the entire surface of the panel sound element, so
on the line of the junctions the frequency response and phase are favourable to

form the right kind of wavefront.

Brief description of the figures

The invention will now be described in more detail in connection with
preferred embodiments and with reference to the accompanying drawings, in
which:

Figure 1 shows a schematic diagram of a sound reproducing system;

Figure 2 shows a panel sound element seen from the front;

Figure 3 shows the panel sound element from the above;

Figure 4 shows schematically a method for converting the signals into

a stereo sound image.

Detailed description of the invention

Figure 1 shows a schematic diagram of a sound reproducing system, in
which the left audio signal L and the right audio signal R input to the system may
be converted into a stereo sound image. The sound reproducing system
comprises a converter 3, at least two amplifiers 1, 2 and a panel sound element 4
(Figure 2), which may comprise a left playing area A, a center playing area B, and
aright playing area C.

By means of the converter 3, the left audio signal L and the right audio
signal R may be modified with a matrix into a sum L+R of the left and right audio
signal. In addition, the converter 3 allows the modification of the input left and
right audio signals L, R into a difference L-R of the left and right audio signal, and
into the difference R-L of the right and left audio signal. The converter 3 is
advantageously an MS matrix.

The amplifiers 1, 2 of the sound reproducing system may be adapted
to amplify the sum L+R of the right and left audio signal, the difference L-R of the
left and right audio signal, and the difference R-L of the right and left audio signal.

The center playing area B of the panel sound element 4 in the sound
reproducing system may be adapted to receive the sum L+R of the left and right
audio signal, the left playing area A may be adapted to receive the difference L-R
of the left and right audio signal, and the right playing area C may be adapted to
receive the difference R-L of the right and left channel to form a stereo sound

image.
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As Figure 1 indicates, the input of the first amplifier 1 may be
connected to the first output of the converter 3, and the input of the second
amplifier 2 may be connected to the second output of the converter 3. The first
amplifier 1 may in this case amplify the sum L+R of the left and right audio signal
output from the first output of the converter 3. The second amplifier 2 may
amplify the difference L-R of the left and right audio signal and the difference R-L
of the right and left audio signal output from the second output of the converter 3.

The panel sound element 4 may be connected to the amplifiers 1, 2 so
that the input of the center playing area B may be connected to the output of the
first amplifier 1. The inputs of the left and right playing areas A, C may be
connected to the output of the second amplifier 2. In this case, the center playing
area B may be adapted to produce the sum L+R of the left and right audio signal
from the audio signal of the output of the first amplifier 1. The left playing area A
may be adapted to produce the difference L-R of the left and right audio signal
from the audio signal of the output of the first amplifier 2. The right playing area C
may be adapted to produce the difference R-L of the right and left audio signal
from the audio signal of the output of the first amplifier 2.

The sound reproducing system according to an embodiment
comprises the converter 3, at least two amplifiers 1, 2. and panel sound element 4
of Figure 1. In this embodiment, the converter 3 for producing the sum or
difference of the left and right audio signal L, R may be placed after the amplifiers
1, 2. In such a case, the first amplifier 1 may be adapted to amplify the left audio
signal L and the second amplifier 2 may be adapted to amplify the right audio
signal R. The first input of the converter 3 may be connected to the output of the
first amplifier 1 and the second input of the converter 3 may be connected to the
output of the second amplifier 2. Both outputs of the converter 3 may for their
part be connected to the panel sound element 4. In the same manner, phasing
may take place before or after the amplifiers 1, 2. In the sound reproducing
system according to the above embodiments, the summing, differencing and
phasing of the left and right audio signals L, R may be carried out analogically or
digitally.

Figure 2 shows a panel sound element 4 seen from the front; The
panel sound element 4 may comprise a left playing area A, a center playing area B,
and a right playing area C. The playing areas A, B, C may be positioned in parallel
very close to each other in the same plane. Advantageously the playing areas A, B,

C are located less than 1 cm from each other, or in contact with each other. The
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junctions D, E of the playing areas A, B, C may be positioned close to the average
distance between human ears, so the width t of the center area is advantageously
10 to 25 cm. The proportions of the left and right playing area A, C, such as width
and height, are advantageously the same as those of the center playing area B.

Figure 3 shows a panel sound element 4 seen from the above. To form
a stereo sound image, the sounds positioned at the center may be reproduced
from the center playing area B, only, whereby the sound signal R+L passes freely
to the observer’s 7 both ears. To form the stereo sound image on the left side, the
center playing area B and the left playing area A may be adapted to play in the
same phase, and the right playing area C to play in the anti-phase, whereby an
acoustic center point 5 may be formed on the line of the junction D of the center
and left playing area A, B. To form the stereo sound image on the right side, the
center playing area B and the right playing area C are adapted to play in the same
phase, and the left playing area A to play in the anti-phase to form an acoustic
center point 6 on the line of the junction E of the center and right playing area B,
C. When the observer 7 now positions himself in the middle of the sound field of
the system and as the ears are positioned in the sound field produced by the
junctions D, E of the playing areas, the stereo sound image may be detected on the
line of the junctions D, E.

Figure 4 shows an example of converting a left audio signal L and a
right audio signal R input to a sound reproducing system into a stereo sound
image. The sound reproducing system comprises a converter 3, at least two
amplifiers 1, 2 and a panel sound element 4 , which panel sound element 4
comprises a left playing area A, a center playing area B, and a right playing area C.

In the method, the left audio signal L and the right audio signal R are
modified 41 in the converter 3 by means of a matrix into the sum L+R of the left
and right audio signal, the difference L-R of the left and right audio signal, and the
difference R-L of the left and right audio signal. Further in the method as least two
amplifiers 1, 2 are adapted 42 to amplify the left audio signal L and the right audio
signal R; or the sum L+R of the left and right audio signal, the difference L-R of the
left and right audio signal, and the difference R-L of the left and right audio signal.
Further in the method, the center playing area B is adapted 43 to receive the sum
L+R of the left and right audio signal. In addition, the left playing area A is adapted
to receive the difference L-R of the left and right audio signal, and the right
playing area C is adapted to receive the difference R-L of the right and left audio

signal to form a stereo sound image.
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A person skilled in the art will find it obvious that, as technology
advances, the basic idea of the invention may be implemented in many different
ways. The invention and its embodiments are thus not restricted to the above-

described examples but may vary within the scope of the claims.
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Claims

1. A sound reproducing system for converting an input left audio signal
(L) and an input right audio signal (R) into a stereo sound image, said sound
reproducing system comprising a converter (3), at least two amplifiers (1, 2) and
a panel sound element (4), which panel sound element (4) comprises a left
playing area (A), a center playing area (B), and a right playing area (C), and in
which sound reproducing system

the converter (3) is adaptable to modify the left audio signal (L) and
the right audio signal (R) by means of a matrix into the sum (L+R) of the left and
right audio signal, the difference (L-R) of the left and right audio signal, and the
difference (R-L) of the left and right audio signal,

at least two amplifiers (1, 2) are adaptable to amplify the left audio
signal (L) and the right audio signal (R); or the sum (L+R) of the left and right
audio signal, the difference (L-R) of the left and right audio signal, and the
difference (R-L) of the right and left audio signal, and

the center playing area (B) of the panel sound element (4) is adaptable
to receive the sum (L+R) of the left and right audio signal, the left playing area (A)
is adaptable to receive the difference (L-R) of the left and right audio signal, and
the right playing area (C) is adaptable to receive the difference (R-L) of the right
and left channel to form a stereo sound image.

2. A sound reproducing system as claimed in claim 1, in which the
converter (3) for summing, differencing and phasing the left and right audio
signal (L, R) is located before and/or after the amplifiers (1, 2).

3. A sound reproducing system as claimed in claim 1 or 2, in which

the first amplifier (1) is adaptable to amplify the sum (L+R) of the left
and right audio signal output from the first output of the converter (3), and the
second amplifier (2) is adaptable to amplify the difference (L-R) of the left and
right audio signal and the difference (R-L) of the right and left audio signal output
from the second output of the converter (3), and

the center playing area (B) is adaptable to produce the sum (L+R) of
the left and right audio signal from the audio signal of the output of the first
amplifier (1), the left playing area (A) is adaptable to produce the difference (L-R)
of the left and right audio signal from the audio signal of the output of the second
amplifier (2), and the right playing area (C) is adaptable to produce the difference
(R-L) of the right and left audio signal from the audio signal of the output of the

second amplifier (2).
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4. A sound reproducing system as claimed in any one of claims 1 to 3,
in which the left, center, and right playing area (A, B, C) are close to each other
and in the same plane.

5. A sound reproducing system as claimed in any one of claims 1 to 4,
in which the proportions of the left and right playing area (A, C) are the same as
those of the center playing area (B).

6. A sound reproducing system as claimed in any one of claims 1 to 5,
in which the width t of the center playing area (B) is 10 to 25 cm.

7. A method for converting a left audio signal (L) and a right audio
signal (R) input to a sound reproducing system into a stereo sound image, said
system comprising a converter (3), at least two amplifiers (1, 2) and a panel
sound element (4), which panel sound element (4) comprises a left playing area
(A), a center playing area (B), and a right playing area (C), and in which method

the left audio signal (L) and the right audio signal (R) are modified in
the converter (3) by means of a matrix into the sum (L+R) of the left and right
audio signal, the difference (L-R) of the left and right audio signal, and the
difference (R-L) of the right and left audio signal,

at least two amplifiers (1, 2) are adapted to amplify the left audio
signal (L) and the right audio signal (R); or the sum (L+R) of the left and right
audio signal, the difference (L-R) of the left and right audio signal, and the
difference (R-L) of the right and left audio signal,

the center playing area (B) is adapted to receive the sum (L+R) of the
left and right audio signal, the left playing area (A) is adapted to receive the
difference (L-R) of the left and right audio signal, and the right playing area C is
adapted to receive the difference (R-L) of the right and left audio signal to form a
stereo sound image.

8. A method as claimed in claim 7, comprising

adapting the center playing area (B) and the left playing area (A) to
play in the same phase, and the right playing area (C) to play in the anti-phase to
form an acoustic center point (5) on the line of the junction D of the center and
left playing area (A, B),

adapting the center playing area (B) and the right playing area (C) to
play in the same phase, and the left playing area (A) to play in the anti-phase to
form an acoustic center point (6) on the line of the junction (E) of the center and
right playing area (B, C) to detect a stereo sound image on the line of the junctions
(D, E).
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9. A method as claimed in claim 7 or 8, in which the summing,
differencing, and phasing of the left and right audio signal (L, R) are implemented
before and/or after amplification.

10. A method as claimed in any one of claims 7 to 9, in which the
summing, differencing, and phasing of the left and right audio signal (L, R) are

implemented analogically or digitally.
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Modifying the left audio signal and the right audio signal in the
converter by means of a matrix into the sum of the left and right 41
audio signal, the difference of the left and right audio signal, L.~

and the difference of the right and left audio signal.

Adapting at least two amplifiers to amplify the left audio signal
and the right audio signal; or the sum of the left and right audio 42
signal, the difference of the left and right audio signal, and the
difference of the right and left audio signal. -

|
Adapting the center playing area to receive the sum of the left
and right audio signal, adapting the left playing area to receive
the difference of the left and right audio signal, and adapting 43
the right playing area to receive the difference of the right and { .~
left audio signal to form a stereo sound image.

Fig. 4
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