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1. 

SURROUND SIGNAL GENERATING 
DEVICE, SURROUND SIGNAL 

GENERATING METHOD AND SURROUND 
SIGNAL GENERATING PROGRAM 

TECHNICAL FIELD 

The present invention relates to a technical field for 
generating Surround signals of multiple channels from Sound 
signals of two channels. 

BACKGROUND TECHNIQUE 

This kind of technique is proposed in Patent Reference-1. 
for example. In Patent Reference-1, as for an audio device 
which generates Surround signals of multiple channels based 
on audio signals (stereo signals) of two channels corre 
sponding to input signals, there is proposed a technique for 
calculating a difference between an output from an uncor 
related filter and an input signal of other channel so as to 
output the difference as the Surround signals. Namely, the 
technique described in Patent Reference-1 generates a high 
correlation signal from the audio signals of the two channels, 
and makes the Surround signals uncorrelated by calculating 
the difference. 

In the specification, a signal which is reproduced from a 
lateral side to a rear side of a listener, or a signal which 
should be localized from the lateral side to the rear side of 
the listener is referred to as “surround signal'. Additionally, 
a channel of the Surround signal is referred to as “surround 
channel. 

PRIOR ART REFERENCE 

Patent Reference 

Patent Reference-1: Japanese Patent Application Laid-open 
under No. 2003-333698 

DISCLOSURE OF INVENTION 

Problem to be Solved by the Invention 

By the way, the inventors of the present invention dis 
cover that a correlation between the surround channels tends 
to be a positive correlation by analyzing actual contents 
having a Surround Sound. However, in the technique 
described in Patent Reference-1, since the correlation 
between the generated Surround channels is from an inverse 
correlation to a decorrelation, the above correlation between 
the Surround channels of the actual contents cannot appro 
priately be realized. 
The present invention has been achieved in order to solve 

the above problem. It is an object of the present invention to 
provide a Surround signal generating device, a Surround 
signal generating method and a Surround signal generating 
program capable of generating Surround signals which can 
realize a correlation between Surround channels of an actual 
COntent. 

Means for Solving the Problem 

In the invention according to claim 1, a Surround signal 
generating device to which two-channel sound signals hav 
ing a left channel and a right channel are inputted, and which 
generates Surround signals of a left channel and a right 
channel at least, includes: a Surround signal generating unit 
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2 
which subtracts a sound signal obtained by multiplying a 
first gain by the inputted Sound signal of the right channel 
from the inputted Sound signal of the left channel So as to 
generate the Surround signal of the left channel, and which 
Subtracts a Sound signal obtained by multiplying a second 
gain by the inputted Sound signal of the left channel from the 
inputted Sound signal of the right channel so as to generate 
the Surround signal of the right channel; and again setting 
unit which sets the first gain and the second gain so that a 
correlation between the surround signal of the left channel 
and the Surround signal of the right channel which are 
generated by the Surround signal generating unit realizes a 
correlation between Surround signals of an actual content 
having a surround Sound. 

In the invention according to claim 13, a Surround signal 
generating method to which two-channel sound signals 
having a left channel and a right channel are inputted, and 
which generates Surround signals of a left channel and a 
right channel at least, includes: a Surround signal generating 
process which Subtracts a sound signal obtained by multi 
plying a first gain by the inputted Sound signal of the right 
channel from the inputted Sound signal of the left channel So 
as to generate the Surround signal of the left channel, and 
which subtracts a sound signal obtained by multiplying a 
second gain by the inputted Sound signal of the left channel 
from the inputted Sound signal of the right channel so as to 
generate the Surround signal of the right channel; and again 
setting process which sets the first gain and the second gain 
so that a correlation between the surround signal of the left 
channel and the Surround signal of the right channel which 
are generated by the Surround signal generating process 
realizes a correlation between surround signals of an actual 
content having a Surround sound. 

In the invention according to claim 14, a Surround signal 
generating program executed by a computer, to which 
two-channel sound signals having a left channel and a right 
channel are inputted, and which generates Surround signals 
of a left channel and a right channel at least, making the 
computer function as: a Surround signal generating unit 
which subtracts a sound signal obtained by multiplying a 
first gain by the inputted Sound signal of the right channel 
from the inputted Sound signal of the left channel So as to 
generate the Surround signal of the left channel, and which 
Subtracts a Sound signal obtained by multiplying a second 
gain by the inputted Sound signal of the left channel from the 
inputted Sound signal of the right channel so as to generate 
the Surround signal of the right channel; and again setting 
unit which sets the first gain and the second gain so that a 
correlation between the surround signal of the left channel 
and the Surround signal of the right channel which are 
generated by the Surround signal generating unit realizes a 
correlation between Surround signals of an actual content 
having a surround Sound. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a diagram showing an example of a four-channel 
system. 

FIG. 2 is a diagram showing an example of correlations 
of each channel. 

FIG. 3 is a block diagram showing a configuration of a 
Surround signal generating device according to a first 
embodiment. 

FIG. 4 is a diagram for concretely explaining step 1 
according to a first embodiment. 

FIG. 5 is a diagram for concretely explaining step 2 
according to a first embodiment. 
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FIG. 6 is a diagram for concretely explaining step 1 
according to a second embodiment. 

FIGS. 7A to 7C show diagrams for explaining an effect of 
an embodiment. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

According to one aspect of the present invention, there is 
provided a Surround signal generating device to which 
two-channel sound signals having a left channel and a right 
channel are inputted, and which generates Surround signals 
of a left channel and a right channel at least, including: a 
Surround signal generating unit which subtracts a Sound 
signal obtained by multiplying a first gain by the inputted 
Sound signal of the right channel from the inputted Sound 
signal of the left channel so as to generate the Surround 
signal of the left channel, and which subtracts a sound signal 
obtained by multiplying a second gain by the inputted Sound 
signal of the left channel from the inputted Sound signal of 
the right channel so as to generate the Surround signal of the 
right channel; and again setting unit which sets the first gain 
and the second gain so that a correlation between the 
Surround signal of the left channel and the Surround signal 
of the right channel which are generated by the surround 
signal generating unit realizes a correlation between Sur 
round signals of an actual content having a surround sound. 
The above Surround signal generating device is preferably 

used for generating Surround signals of multiple channels 
from Sound signals of two channels. The Surround signal 
generating unit Subtracts the Sound signal obtained by mul 
tiplying the first gain by the inputted sound signal of the 
right channel from the inputted sound signal of the left 
channel, so as to generate the Surround signal of the left 
channel. Additionally, the Surround signal generating unit 
Subtracts the Sound signal obtained by multiplying the 
second gain by the inputted Sound signal of the left channel 
from the inputted Sound signal of the right channel, so as to 
generate the Surround signal of the right channel The gain 
setting unit sets the first gain and the second gain so that the 
correlation between the surround signals of the left and right 
channels which are generated by the Surround signal gen 
erating unit realizes the correlation between the surround 
signals of the actual content having the Surround sound. By 
using the above first and second gains, it becomes possible 
to appropriately generate the Surround signals which can 
realize the correlation between the surround signals of the 
actual content. 

In a manner of the above Surround signal generating 
device, the gain setting unit sets the first gain and the second 
gain so that the correlation between the Surround signal of 
the left channel and the Surround signal of the right channel 
which are generated by the Surround signal generating unit 
is within a range of correlations between Surround signals 
which are calculated from multiple actual contents. There 
fore, it becomes possible to appropriately realize the corre 
lation between the Surround signals of the actual content. 

In another manner of the above Surround signal generat 
ing device, the gain setting unit sets the first gain and the 
second gain so that the correlation between the Surround 
signal of the left channel and the Surround signal of the right 
channel which are generated by the Surround signal gener 
ating unit becomes an average value of correlations between 
Surround signals which are calculated from multiple actual 
contents. Therefore, it becomes possible to more appropri 
ately realize the correlation between the surround signals of 
the actual content. 
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4 
In another manner of the above Surround signal generat 

ing device, the gain setting unit sets the first gain and the 
second gain so that the correlation between the Surround 
signal of the left channel and the Surround signal of the right 
channel which are generated by the Surround signal gener 
ating unit becomes a positive correlation. In the manner, 
since the correlation between the surround signals of the 
actual content is the positive correlation as mentioned 
above, the gain setting unit can set the first and second gains 
so that the correlation between the Surround signals becomes 
at least the positive correlation. 

In a preferred example of the above Surround signal 
generating device, the gain setting unit sets the first gain and 
the second gain to a same value. Therefore, it is possible to 
easily determine the first and second gains. 

In another preferred example of the above Surround signal 
generating device, the gain setting unit sets the first gain and 
the second gain to different values. Therefore, even if the 
first and second gains cannot be set to the same value due to 
a restriction imposed on the first gain and/or the second gain, 
for example, it is possible to appropriately determine the first 
and second gains. 

In another manner, the Surround signal generating device 
generates Sound signals of a front channel and Sound signals 
of a rear channel, and uses the Surround signals as the Sound 
signals of the rear channel. The Surround signal generating 
device further includes a delay value setting unit which sets 
a delay value indicating such a degree that the Sound signals 
of the rear channel is outputted behind the sound signals of 
the front channel. The Surround signal generating unit 
executes a process for delaying the Surround signal of the 
left channel generated by using the first gain and the 
Surround signal of the right channel generated by using the 
second gain with respect to the sound signals of the front 
channel, by the delay value set by the delay value setting 
unit. The delay value setting unit sets the delay value so that 
a correlation between the Sound signals of the front channel 
and the Sound signals of the rear channel including the 
Surround signals of the left and right channels which are 
delayed by the Surround signal generating unit realizes a 
correlation between Sound signals of front and rear channels 
of the actual content. 

In the above manner, the Surround signal generating 
device sets not only the above first and second gains but also 
the delay value indicating Such a degree that the Sound 
signals of the rear channel is outputted behind the Sound 
signals of the front channel, so as to generate the Surround 
signals. Concretely, the Surround signal generating device 
sets the delay value after setting the first and second gains in 
order to realize not only the correlation between the sur 
round signals of the actual content but also the correlation 
between the rear channel and the front channel of the actual 
content. Therefore, it becomes possible to appropriately 
generate the Surround signals which can realize both the 
correlation between the Surround signals of the actual con 
tent and the correlation between the rear channel and the 
front channel of the actual content. 

In another manner of the above Surround signal generat 
ing device, the delay value setting unit sets the delay value 
so that the correlation between the sound signals of the front 
channel and the Sound signals of the rear channel delayed by 
the Surround signal generating unit is within a range of 
correlations between Sound signals of front and rear chan 
nels, which are calculated from multiple actual contents. 
Therefore, it becomes possible to appropriately realize the 
correlation between the rear channel and the front channel of 
the actual content. 
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In another manner of the above Surround signal generat 
ing device, the delay value setting unit sets the delay value 
so that the correlation between the sound signals of the front 
channel and the Sound signals of the rear channel delayed by 
the Surround signal generating unit becomes an average 
value of correlations between Sound signals of front and rear 
channels, which are calculated from multiple actual con 
tents. Therefore, it becomes possible to more appropriately 
realize the correlation between the rear channel and the front 
channel of the actual content. 

In another manner of the above Surround signal generat 
ing device, whenever a content for which the surround 
signals are generated changes, the gain setting unit sets the 
first gain and the second gain, and the delay value setting 
unit sets the delay value. This is because, when the content 
changes, the correlation between the Surround signals and 
the correlation between the rear channel and the front 
channel of the actual content also change. According to the 
above Surround signal generating device, it is possible to 
appropriately set the first and second gains and the delay 
value in accordance with the reproduced content. 

In another manner, the above Surround signal generating 
device further includes a storage unit which stores the first 
gain, the second gain and the delay value which are pre 
liminarily calculated. The gain setting unit reads the first 
gain and the second gain from the storage unit, and sets the 
gains. The delay value setting unit reads the delay value 
from the storage unit, and sets the value. Therefore, it is 
possible to easily set the first and second gains and the delay 
value without executing a process for calculating the first 
and second gains and the delay value. 

In a preferred example of the above surround signal 
generating device, the storage unit stores the first gain, the 
second gain and the delay value which are associated with 
each genre of contents, and the gain setting unit reads the 
first gain and the second gain in accordance with a genre of 
a content for which the Surround signals are generated, from 
the storage unit, and the delay value setting unit reads the 
delay value in accordance with the genre of the content for 
which the Surround signals are generated, from the storage 
unit. Therefore, it is possible to appropriately set the first and 
second gains and the delay value in accordance with the 
genre of the content. 

According to another aspect of the present invention, 
there is provided a surround signal generating method to 
which two-channel Sound signals having a left channel and 
a right channel are inputted, and which generates Surround 
signals of a left channel and a right channel at least, 
including: a Surround signal generating process which Sub 
tracts a Sound signal obtained by multiplying a first gain by 
the inputted Sound signal of the right channel from the 
inputted Sound signal of the left channel so as to generate the 
Surround signal of the left channel, and which subtracts a 
Sound signal obtained by multiplying a second gain by the 
inputted sound signal of the left channel from the inputted 
Sound signal of the right channel so as to generate the 
Surround signal of the right channel; and a gain setting 
process which sets the first gain and the second gain so that 
a correlation between the surround signal of the left channel 
and the Surround signal of the right channel which are 
generated by the Surround signal generating process realizes 
a correlation between Surround signals of an actual content 
having a surround Sound. 

According to still another aspect of the present invention, 
there is provided a Surround signal generating program 
executed by a computer, to which two-channel sound signals 
having a left channel and a right channel are inputted, and 
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6 
which generates Surround signals of a left channel and a 
right channel at least, making the computer function as: a 
Surround signal generating unit which subtracts a Sound 
signal obtained by multiplying a first gain by the inputted 
Sound signal of the right channel from the inputted Sound 
signal of the left channel So as to generate the Surround 
signal of the left channel, and which subtracts a sound signal 
obtained by multiplying a second gain by the inputted Sound 
signal of the left channel from the inputted Sound signal of 
the right channel so as to generate the Surround signal of the 
right channel; and again setting unit which sets the first gain 
and the second gain so that a correlation between the 
Surround signal of the left channel and the Surround signal 
of the right channel which are generated by the surround 
signal generating unit realizes a correlation between Sur 
round signals of an actual content having a surround sound. 

According to the Surround signal generating method and 
the Surround signal generating program, it becomes possible 
to appropriately generate the Surround signals which can 
realize the correlation between the surround signals of the 
actual content, too. 

EMBODIMENT 

Preferred embodiments of the present invention will be 
explained hereinafter with reference to the drawings. 

Basic Concept 
First, a description will be given of a basic concept of a 

Surround signal generating method according to an embodi 
ment. Hereinafter, such an example that four-channel Sound 
signals are generated from inputted two-channel Sound 
signals will be given. 

FIG. 1 is a diagram showing an example of a four-channel 
system. As shown in FIG. 1, a speaker 10 includes a front 
left speaker 10FL, a front right speaker 10FR, a rear left 
speaker 10SL and a rear right speaker 10SR. In this case, a 
listening position corresponds to a position shown by a 
reference numeral 70, for example. 

In the specification, a channel of the front left speaker 
10FL is referred to as "front left channel', and a channel of 
the front right speaker 10FR is referred to as “front right 
channel', and a channel of the rear left speaker 10SL is 
referred to as “rear left channel, and a channel of the rear 
right speaker 10SR is referred to as “rear right channel. The 
rear left channel and the rear right channel correspond to the 
Surround channel, and a Sound signal of the rear left channel 
and a sound signal of the rear right channel correspond to the 
Surround signal. 

Additionally, a combination of the front left channel and 
the front right channel is referred to as “front channel, and 
a combination of the rear left channel and the rear right 
channel is referred to as "rear channel. The rear channel 
corresponds to the above Surround channel. Furthermore, a 
correlation between the sound signal of the rear left channel 
and the Sound signal of the rear right channel (corresponding 
to a correlation between the surround channels) is referred to 
as “SL-SR correlation' (see an area 81 drawn by a broken 
line), and a correlation between the Sound signal of the front 
channel and the Sound signal of the rear channel is referred 
to as "F-B correlation' (see areas 82 drawn by a broken 
line). 

FIG. 2 is a diagram (Scatter diagram) showing an example 
of correlations of each channel. In FIG. 2, a horizontal axis 
shows a SL-SR correlation, and a vertical axis shows a F-B 
correlation. FIG. 2 shows multiple SL-SR correlations and 
multiple F-B correlations of the surround signals which are 
obtained by methods of a first comparative example and a 
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second comparative example, and shows multiple SL-SR 
correlations and multiple F-B correlations of the actual 
content having the surround sound. Concretely, FIG. 2 
shows results of ten songs which are obtained by the first 
comparative example, the second comparative example and 
the actual content, as the scatter diagrams. For example, the 
results are obtained by a simulation. As an example, the 
actual content is a music content of a commercial DVD 
having a surround Sound source of 5.1 channels. 

The first comparative example and the second compara 
tive example generate the Surround signals of multiple 
channels from two-channel sound signals (Stereo signals). 
Concretely, the first comparative example generates sound 
signals of the rear left channel and the rear right channel 
based on a difference between the inputted sound signal of 
the left channel and the inputted Sound signal of the right 
channel. Specifically, the first comparative example Substan 
tially outputs a sound signal obtained by Subtracting the 
inputted Sound signal of the right channel from the inputted 
Sound signal of the left channel, as the Sound signal of the 
rear left channel, and the first comparative example Substan 
tially outputs a sound signal obtained by Subtracting the 
inputted sound signal of the left channel from the inputted 
Sound signal of the right channel, as the Sound signal of the 
rear right channel. Meanwhile, the second comparative 
example corresponds to the above method described in 
Patent Reference-1. Concretely, the second comparative 
example generates the high correlation signal from the 
inputted Sound signals and calculates the difference, so as to 
make the sound signals of the rear left channel and the rear 
right channel uncorrelated. 

According to the first comparative example, it can be 
understood that the SL-SR correlation is an inverse corre 
lation. According to the second comparative example, it can 
be understood that the SL-SR correlation is a decorrelation. 
In contrast, according to the actual content, it can be 
understood that SL-SR correlation is a positive correlation. 
Specifically, the SL-SR correlation of the actual content is 
substantially from “0” to “0.8” (see an area 85 drawn by a 
broken line). Therefore, by the first comparative example 
and the second comparative example, it is determined that 
the SL-SR correlation between the rear left channel and the 
rear right channel which are generated by the comparative 
examples does not appropriately realize the SL-SR correla 
tion of the actual content. 

Thus, the embodiment generates the Surround signals 
which can realize the SL-SR correlation of the actual 
content. Namely, the embodiment generates the Sound sig 
nals of the rear left channel and the rear right channel from 
the inputted two-channel sound signals so that the SL-SR 
correlation between the sound signal of the rear left channel 
and the Sound signal of the rear right channel Substantially 
coincides with the SL-SR correlation of the actual content 
(for example, so that the SL-SR correlation becomes at least 
the positive correlation). Additionally, the embodiment gen 
erates the Surround signals which can realize not only the 
SL-SR correlation but also F-B correlation of the actual 
COntent. 

Hereinafter, a description will be given of concrete 
embodiments according to the above Surround signal gen 
erating method. 

First Embodiment 

At first, a description will be given of a first embodiment. 
The first embodiment calculates the sound signal of the rear 
left channel and the sound signal of the rear left channel 
from expressions (1) and (2). 
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SL=L-gl R (1) 

In the expressions (1) and (2), "L' indicates the sound 
signal of the left channel in the inputted two-channel Sound 
signals (stereo signals), and “R” indicates the sound signal 
of the right channel in the inputted two-channel Sound 
signals (stereo signals). Additionally, "SL indicates the 
Sound signal (Surround signal) of the rear left channel which 
is calculated by the expression (1), and “SR’ indicates the 
Sound signal (Surround signal) of the rear right channel 
which is calculated by the expression (2). Furthermore, “g1 
and g2' indicate a gain. Concretely, the gain g1 indicates 
Such a degree that the sound signal R of the right channel 
affects the sound signal L of the left channel when the sound 
signal SL of the rear left channel is calculated. Meanwhile, 
the gain g2 indicates such a degree that the sound signal L 
of the left channel affects the sound signal R of the right 
channel when the sound signal SR of the rear right channel 
is calculated. Basically, the gain g1 and the gain g2 are set 
to a value Smaller than '1'. The gain g1 and the gain g2 
correspond to the first gain and the second gain in the present 
invention, respectively. 

In addition, the first embodiment delays the Sound signal 
SL of the rear left channel and the sound signal SR of the 
rear right channel. Concretely, the first embodiment delays 
the sound signal SL of the rear left channel and the sound 
signal SR of the rear right channel (these correspond to the 
Sound signals of the rear channel) which are calculated by 
the expressions (1) and (2) with respect to the Sound signals 
of the front channel, by a predetermined delay value (here 
inafter referred to as "delay A'). For example, a unit of the 
delay A is represented by ms. Basically, the delay A is set 
to a value equal to or larger than “0”. 

Here, by adjusting the gain g1, the gain g2 and the delay 
A, the first embodiment generates the Surround signals 
which can realize the correlation between the channels of the 
actual content (see FIG. 2). Concretely, the first embodiment 
determines the gain g1, the gain g2 and the delay A so that 
the SL-SR correlation between the rear left channel and the 
rear right channel satisfies the SL-SR correlation of the 
actual content, and so that the F-B correlation between the 
front channel and the rear channel satisfies the F-B corre 
lation of the actual content. Then, the first embodiment 
generates the sound signal SL of the rear left channel and the 
sound signal SR of the rear right channel from the inputted 
Sound signals L and R, by using the gain g1, the gain g2 and 
the delay A which are determined by the above method. 
The Sound signals which are generated by delaying the 

Sound signals SL and SR calculated from the expressions (1) 
and (2) by “A” are represented by using the reference 
numerals “SL and “SR, too. 

Next, a description will be given of an example of a 
configuration of the Surround signal generating device 
according to the first embodiment, with reference to FIG. 3. 
FIG. 3 is a block diagram showing the configuration of the 
Surround signal generating device 100 according to the first 
embodiment. The surround signal generating device 100 
mainly includes a front left speaker 10FL, a front right 
speaker 10FR, a rear left speaker 10SL, a rear right speaker 
10SR, delay processing units 11L and 11R, multipliers 12L 
and 12R, and adders 13L and 13R. 
The Surround signal generating device 100 is installed on 

an audio device, for example. The two-channel sound sig 
nals L and R are inputted to the Surround signal generating 
device 100, and the surround signal generating device 100 
generates the four-channel sound signals based on the Sound 
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signals L and R. Concretely, the Surround signal generating 
device 100 generates the sound signals FL, FR, SL and SR 
which are outputted from the front left speaker 10FL, the 
front right speaker 10FR, the rear left speaker 10SL and the 
rear right speaker 10SR, respectively. In this case, the 
Surround signal generating device 100 directly sets the 
Sound signals L and R to the Sound signals FL and FR 
(namely, “FL-L and “FR-R). In other words, the sur 
round signal generating device 100 directly makes the front 
left speaker 10FL and the front right speaker 10FR output 
the inputted Sound signals L and R, respectively. 

Meanwhile, as for the sound signal SL outputted from the 
rear left speaker 10SL and the sound signal SR outputted 
from the rear right speaker 10SR, the surround signal 
generating device 100 generates these sound signals by 
using the delay processing units 11L and 11R, the multipliers 
12L and 12R and the adders 13L and 13R. Concretely, the 
Surround signal generating device 100 Subtracts such a 
Sound signal that the multiplier 12L multiplies the gain g1 by 
a Sound signal for which the delay processing unit 11R 
delays the sound signal R by “A” from a sound signal for 
which the delay processing unit 11L delays the Sound signal 
L by 'A'. So as to generate the Sound signal SL outputted 
from the rear left speaker 10SL. Similarly, the surround 
signal generating device 100 Subtracts Such a sound signal 
that the multiplier 12R multiplies the gain g2 by a sound 
signal for which the delay processing unit 11L delays the 
sound signal L by “A” from a sound signal for which the 
delay processing unit 11R delays the sound signal R by “A”. 
So as to generate the Sound signal SR outputted from the rear 
right speaker 10SR. Thus, the delay processing units 11L 
and 11R, the multipliers 12L and 12R and the adders 13L 
and 13R correspond to an example of the Surround signal 
generating unit in the present invention. 

For the sake of convenience, FIG.3 only shows a part of 
the components in the Surround signal generating device 
100. For example, the surround signal generating device 100 
includes a control unit (Such as CPU) and/or a storage unit 
(such as ROM, RAM and HDD) other than the components 
shown in FIG. 3. In this case, the control unit functions as 
the gain setting unit and the delay value setting unit in the 
present invention, and sets the gains g1 and g2 used by the 
multipliers 12L and 12R and the delay A used by the delay 
processing units 11L and 11R. 

FIG. 3 shows such an example that the multipliers 12L 
and 12R and the adders 13L and 13R process the sound 
signals after being delayed by the delay processing units 11L 
and 11R. However, instead of this, the delay processing units 
11L and 11R may delay the sound signals after being 
processed by the multipliers 12L and 12R and the adders 
13L and 13R. Namely, as another example, a surround signal 
generating device can be formed to install the delay pro 
cessing units 11L between the adder 13L and the rear left 
speaker 10SL, and to install the delay processing units 11R 
between the adder 13R and the rear right speaker 10SR. 
According to the example, the Surround signal generating 
device subtracts a sound signal obtained by multiplying the 
gain g1 by the Sound signal R from the Sound signal L, and 
delays the sound signal obtained by the subtraction, by “A”. 
So as to generate the Sound signal SL. Additionally, the 
Surround signal generating device Subtracts a sound signal 
obtained by multiplying the gain g2 by the Sound signal L 
from the sound signal R, and delays the Sound signal 
obtained by the subtraction, by “A”, so as to generate the 
Sound signal SR. 

Next, a description will be given of a method for deter 
mining the gain g1, the gain g2 and the delay A in the first 
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10 
embodiment, with reference to FIG. 4 and FIG. 5. For 
example, the above control unit in the Surround signal 
generating device 100 determines the gain g1, the gain g2 
and the delay A. 

In the first embodiment, the gain g1 and the gain g2 are 
determined, and then the delay A is determined. Hereinafter, 
a step for determining the gain g1 and the gain g2 is referred 
to as "step 1, and a step for determining the delay A is 
referred to as “step 2. 

In the step 1, the gains g1 and g2 are determined in order 
to realize the SL-SR correlation of the actual content. In the 
first embodiment, the gains g1 and g2 being the same value 
are determined. Concretely, in the step 1, based on the 
SL-SR correlation between the sound signal SL of the rear 
left channel and the sound signal SR of the rear right channel 
which is obtained when the values of the gains g1 and g2 are 
changed in Such a situation that the value of the delay A is 
fixed, the gains g1 and g2 are determined in order to realize 
the SL-SR correlation of the actual content. As an example, 
the gains g1 and g2 are determined in order to obtain the 
SL-SR correlation which is within a range of SL-SR corre 
lations calculated from multiple actual contents. As another 
example, the gains g1 and g2 are determined in order to 
obtain the SL-SR correlation which coincides with an aver 
age value of SL-SR correlations calculated from multiple 
actual contents. 

Next, in the step 2, by using the gains g1 and g2 
determined in the step 1, the delay A is determined in order 
to realize the F-B correlation of the actual content. Con 
cretely, in the step S2, based on the F-B correlation between 
the front channel and the rear channel which is obtained 
when the value of the delay A is changed in such a situation 
that the gains g1 and g2 are fixed to the values determined 
in the step 1, the delay A is determined in order to realize the 
F-B correlation of the actual content. As an example, the 
delay A is determined in order to obtain the F-B correlation 
which is within a range of F-B correlations calculated from 
multiple actual contents. As another example, the delay A is 
determined in order to obtain the F-B correlation which 
coincides with an average value of F-B correlations calcu 
lated from multiple actual contents. 
A description will be given of the step 1 in the first 

embodiment, with reference to FIG. 4. In FIG. 4, a hori 
Zontal axis shows the gains g1 and g2, and a vertical axis 
shows the correlation. It is assumed that the gains g1 and g2 
are the same value. 

Graphs A1 and A2 show an example of the SL-SR 
correlation between the sound signal SL of the rear left 
channel and the Sound signal SR of the rear right channel 
and an example of the F-B correlation between the front 
channel and the rear channel, respectively, which are 
obtained when the values of the gains g1 and g2 are changed 
from “0” to “1” in such a situation that the delay A is fixed. 
Concretely, the graphs A1 and A2 show an average value of 
the SL-SR correlation and an average value of the F-B 
correlation, respectively, which are obtained when contents 
of three songs are used and the delay A is set to “Oms' 
(namely, the Surround signals SL and SR are not delayed). 
For example, the graphs A1 and A2 are obtained by a 
simulation. It is not limited that the delay A is set to "Oms. 

Here, as shown in FIG. 2, it can be understood that the 
SL-SR correlation of the actual content is substantially 
within a range from “0” to “0.8”. The range (0<=SL-SR 
correlation<=0.8) is used as a condition which the SL-SR 
correlation should satisfy. Then, as shown by the graph A1 
in FIG. 4, it can be understood that the said condition is 
satisfied when the gains g1 and g2 are substantially within 
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a range from “0” to "0.5' (see an area A3 drawn by a broken 
line). In this case, an arbitrary value within the range from 
“0” to "0.5” is determined as the gains g1 and g2. Mean 
while, the average value of the SL-SR correlation of the 
actual content is used as a condition which the SL-SR 
correlation should satisfy. Then, if the average value of the 
SL-SR correlation is “0.34, for example, the said average 
value is obtained when the gains g1 and g2 are "0.4 (see an 
area A4 drawn by a broken line). In this case, “0.4” is 
determined as the gains g1 and g2. 
On the other hand, as shown in FIG. 2, it can be under 

stood that the F-B correlation of the actual content is 
substantially within a range from "-0.2 to "0.6”. Next, as 
shown by the graph A2 in FIG. 4, it can be understood that 
the F-B correlation is not within the above range “-0.2 to 
“0.6”. Namely, even if the gains g1 and g2 are changed, it 
is determined that the desired F-B correlation cannot be 
obtained. Therefore, in the latter step 2, the delay A is 
determined in order to obtain the desired F-B correlation, by 
using the gains g1 and g2 determined in the step 1. 

Next, a description will be given of the step 2 in the first 
embodiment, with reference to FIG. 5. In FIG. 5, a hori 
Zontal axis shows the delay A, and a vertical axis shows the 
correlation. 

Graphs B1 and B2 show an example of the SL-SR 
correlation between the sound signal SL of the rear left 
channel and the Sound signal SR of the rear right channel 
and an example of the F-B correlation between the front 
channel and the rear channel, respectively, which are 
obtained when the delay A is changed from “0 ms to “2 
ms' in Such a situation that the gains g1 and g2 are fixed 
to the value determined in the step 1. Concretely, the graphs 
B1 and B2 show an average value of the SL-SR correlation 
and an average value of the F-B correlation, respectively, 
which are obtained when the gains g1 and g2 are set to “0.4 
and contents of three songs are used. For example, the 
graphs B1 and B2 are obtained by a simulation. In this case, 
as shown by the graph B1, since the gains g1 and g2 are 
fixed to "0.4 determined in the step 1, the SL-SR correla 
tion is maintained at approximately “0.34. This is because, 
even if such a degree (A) that the rear channel is outputted 
behind the front channel is changed, the SL-SR correlation 
of the rear channel is not affected. 

Here, the above range (-0.2<=F-B correlation<=0.6) is 
used as a condition which the F-B correlation should satisfy. 
Then, as shown by the graph B2 in FIG. 5, it can be 
understood that the said condition is satisfied when the delay 
A is substantially within a range from "0.2 ms to “2.0 
ms' (see an area B3 drawn by a broken line). In this case, 
an arbitrary value within the range from "0.2 to "2.0 is 
determined as the delay A. Meanwhile, the average value of 
the F-B correlation of the actual content is used as a 
condition which the F-B correlation should satisfy. Then, if 
the average value of the F-B correlation is “0.22, for 
example, the said average value is obtained when the delay 
A is "0.5 ms (see an area B4 drawn by a broken line). In 
this case, "0.5 ms is determined as the delay A. 
By using the gains g1 and g2 determined in the step 1 and 

the delay A determined in the step 2, the Surround signal 
generating device 100 generates the Sound signal SL out 
putted from the rear left speaker 10SL and the sound signal 
SR outputted from the rear right speaker 10SR. Concretely, 
the Surround signal generating device 100 sets the deter 
mined gains g1 and g2 to the multipliers 12L and 12R, and 
set the determined delay A to the delay processing units 11L 
and 11R, so as to generate the Sound signals SL and SR (see 
FIG. 3). Therefore, it is possible to appropriately generate 
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12 
the surround signals which can realize both the SL-SR 
correlation and the F-B correlation of the actual content. 
The Surround signal generating device 100 may determine 

the gains g1 and g2 and the delay A, or other device (for 
example, PC) may preliminarily determine the gains g1 and 
g2 and the delay A instead of the Surround signal generating 
device 100. When the surround signal generating device 100 
determines the gains g1 and g2 and the delay A, the control 
unit in the Surround signal generating device 100 can 
determine the gains g1 and g2 and the delay A. In this case, 
whenever the reproduced content is changed, the control 
unit can newly calculate the gains g1 and g2 and the delay 
A. Additionally, during reproducing the content, the control 
unit can repeatedly calculate the gains g1 and g2 and the 
delay A by updating the average value of the SL-SR corre 
lation and the average value of the F-B correlation, so as to 
execute learning by the calculated gains g1 and g2 and delay 
A. 

Meanwhile, when the above device other than the Sur 
round signal generating device 100 determines the gains g1 
and g2 and the delay A, the said device can determine the 
gains g1 and g2 and the delay A by preliminarily executing 
the above step 1 and step 2. In this case, the gains g1 and g2 
and the delay A determined by the said device are stored in 
the storage unit in the Surround signal generating device 100 
(for example, a database of the gains g1 and g2 and the delay 
A is made), and the Surround signal generating device 100 
reads the gains g1 and g2 and the delay A from the storage 
unit so as to generate the Surround signals. The said storage 
unit corresponds to the storage unit in the present invention. 

Second Embodiment 

Next, a description will be given of a second embodiment. 
In the above first embodiment, the gains g1 and g2 being the 
same value are determined in the step 1. The second embodi 
ment is different from the first embodiment in that the gains 
g1 and g2 having different values are determined in the step 
1. Namely, it is not limited that the gains g1 and g2 are set 
to the same value. The gains g1 and g2 may be set to the 
different values. The second embodiment relates to a method 
for determining the gains g1 and g2 when the gains g1 and 
g2 are set to the different values. 

In the second embodiment, the method for generating the 
Sound signals SL and SR by using the gains g1 and g2 and 
the delay A, the configuration of the Surround signal gener 
ating device 100 (see FIG. 3) and the method in the step 2 
are the same as the first embodiment. Namely, the configu 
ration and the method which are not particularly explained 
below are the same as the first embodiment. 
A description will be given of the step 1 in the second 

embodiment, with reference to FIG. 6. In FIG. 6, a hori 
Zontal axis shows the gain g1, and a vertical axis shows the 
correlation. FIG. 6 shows such an example that the gain g2 
is set to an arbitrary value smaller than “1” so as to 
determine the gain g1. For example, the gain g1 is deter 
mined by the above control unit in the Surround signal 
generating device 100. 

Graphs C1 and C2 show an example of the SL-SR 
correlation between the sound signal SL of the rear left 
channel and the Sound signal SR of the rear right channel 
and an example of the F-B correlation between the front 
channel and the rear channel, respectively, which are 
obtained when the gain g1 is changed from “0” to “1” in 
Such a situation that the gain g2 and the delay A are fixed. 
Concretely, the graphs C1 and C2 show an average value of 
the SL-SR correlation and an average value of the F-B 
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correlation, respectively, which are obtained when the gain 
g2 is set to “0”, and the delay A is set to “0 ms, and 
contents of three songs are used. For example, the graphs C1 
and C2 are obtained by a simulation. It is not limited that the 
gain g2 is set to “0”. In addition, it is not limited that the 
delay A is set to “0 ms. 

Here, the above range (0<=SL-SR correlation<=0.8) is 
used as a condition which the SL-SR correlation should 
satisfy. Then, as shown by the graph C1 in FIG. 6, it can be 
understood that the said condition is satisfied when the gain 
g1 is substantially within a range from “0” to "0.8 (see an 
area C3 drawn by a broken line). In this case, an arbitrary 
value within the range from “0” to "0.8 is determined as the 
gain g1. Meanwhile, the average value of the SL-SR corre 
lation of the actual content is used as a condition which the 
SL-SR correlation should satisfy. Then, if the average value 
of the SL-SR correlation is “0.34, for example, the said 
average value is obtained when the gain g1 is "0.6” (see an 
area C4 drawn by a broken line). In this case, “0.6' is 
determined as the gain g1. Then, by the same method as the 
first embodiment, the step 2 for determining the delay A is 
executed. 
By using the gains g1 and g2 determined by the above 

method, it is possible to appropriately generate the Surround 
signals which can realize both the SL-SR correlation and the 
F-B correlation of the actual content, too. 

FIG. 6 shows such an example that the gain g1 which can 
realize the SL-SR correlation of the actual content exists 
when the gain g1 is changed in Such a situation that the gain 
g2 is set to “0”. However, if the gain g1 which can realize 
the SL-SR correlation of the actual content does not exist, 
the gain g1 may be determined in such a situation that the 
gain g2 is set to other values. Namely, until the gain g1 
which can realize the SL-SR correlation of the actual content 
is obtained, the gain g2 may be changed to various values 
smaller than “1”. 

Additionally, FIG. 6 shows such an example that the gain 
g1 is determined in Such a situation that the gain g2 is set to 
the arbitrary value. Instead of this, the gain g2 may be 
determined in Such a situation that the gain g1 is set to the 
arbitrary value smaller than “1”. 

Effect of Embodiment 

Next, a description will be given of an effect of the above 
embodiment, with reference to FIGS. 7A to 7C. 

In FIGS. 7A to 7C, a horizontal axis shows the SL-SR 
correlation, and a vertical axis shows the F-B correlation. 
FIGS. 7A to 7C show examples of the correlation between 
the channels. Concretely, FIG. 7A shows multiple SL-SR 
correlations and multiple F-B correlations of the actual 
content, and FIG.7B shows multiple SL-SR correlations and 
multiple F-B correlations of the surround signals which are 
obtained by the second comparative example, and FIG. 7C 
shows multiple SL-SR correlations and multiple F-B corre 
lations of the surround signals which are obtained by the 
embodiment (concretely, first embodiment). Specifically, 
FIGS. 7A to 7C show results often songs which are obtained 
by the actual content, the second comparative example and 
the embodiment, as the scatter diagrams. For example, the 
results are obtained by a simulation. The result of the 
embodiment is obtained when the gains g1 and g2 are set to 
“0.37” and the delay A is set to “0.7 ms”. 

Additionally, in FIGS. 7A to 7C, the average values of the 
SL-SR correlation and the F-B correlation of the ten songs 
are represented by a circle. In the actual content, the average 
value of the SL-SR correlation is "0.31, and the average 
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14 
value of the F-B correlation is "0.16'. In the second com 
parative example, the average value of the SL-SR correla 
tion is "-0.40, and the average value of the F-B correlation 
is "0.33”. In the embodiment, the average value of the 
SL-SR correlation is “0.31', and the average value of the 
F-B correlation is "0.16”. Therefore, according to the 
embodiment, it can be understood that the SL-SR correlation 
and the F-B correlation of the actual content are appropri 
ately realized. 

Modification 
Ii is not limited that the gains g1 and g2 and the delay A 

determined by the above method are consistently used. 
Namely, it is not limited that the gains g1 and g2 and the 
delay A are fixed to the values determined once. As another 
example, since the SL-SR correlation and the F-B correla 
tion are changed when the content is changed, whenever the 
reproduced content is changed, graphs (see FIG. 4 and FIG. 
5, for example) indicating relationships between the corre 
lation and the gains g1 and g2 and the delay A are prepared 
So as to newly determine the gains g1 and g2 and the delay 
A. As still another example, the gains g1 and g2 and the 
delay A which should be set in accordance with a genre of 
content (for example, a popular music, a classic music, a 
jazz and a fusion) are preliminarily determined, and data (for 
example, table data) in which the gains g1 and g2 and the 
delay A are associated with the genre of content is stored in 
the storage unit in the Surround signal generating unit 100. 
In the example, the Surround signal generating unit 100 
reads the gains g1 and g2 and the delay A in accordance with 
the genre of content from the storage unit so as to generate 
the Surround signals. As still another example, the gains g1 
and g2 and the delay A associated with the genre of content 
are stored in a server, and the Surround signal generating unit 
100 obtains the gains g1 and g2 and the delay A in accor 
dance with the genre of content by communicating with the 
SeVe. 

Additionally, while the above embodiment shows such an 
example that the Surround signals are generated so that both 
the SL-SR correlation and the F-B correlation of the actual 
content are realized, it is not limited to this. As another 
example, the Surround signals may be generated so that only 
the SL-SR correlation of the actual content is realized. In the 
example, only the gains g1 and g2 are determined so that the 
SL-SR correlation of the actual content is realized. Namely, 
only the step 1 is executed (the step 2 is not executed). In this 
case, the delay A is set to a predetermined arbitrary value, or 
the delay A is not used (namely, the rear Sound signals SL 
and SR are not delayed with respect to the front sound 
signals FL and FR). 

Additionally, while the above embodiment shows such an 
example that the gains g1 and g2 are determined in order to 
obtain the SL-SR correlation which is within the range of 
SL-SR correlations calculated from multiple actual contents, 
or that the gains g1 and g2 are determined in order to obtain 
the SL-SR correlation which coincides with the average 
value of SL-SR correlations calculated from multiple actual 
contents, it is not limited to this. As another example, since 
the SL-SR correlation of the actual content is a positive 
correlation (see FIG. 2), the gains g1 and g2 may be 
determined so that the SL-SR correlation becomes at least 
the positive correlation. 

Additionally, while the above embodiment shows such an 
example that the four-channel sound signals are generated 
from the inputted two-channel sound signals, it is not limited 
to this. The present invention can be applied to all devices 
which generate at least more than one Surround signal from 
two-channel stereo signals, regardless of the number of 
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generated channels. For example, the present invention can 
be applied to a device which uses five-channel Sound signals 
having a center channel in addition to the above four 
channel, or a device which uses sound signals of 5.1 
channels having a channel used for a Subwoofer in addition 
to the said 5-channel. 

INDUSTRIAL APPLICABILITY 

This invention can be applied to various audio devices. 

DESCRIPTION OF REFERENCE NUMBERS 

10FL Front Left Speaker 
10FR Front Right Speaker 
10SL Rear Left Speaker 
10SR Rear Right Speaker 
11L, 11R Delay Processing Unit 
12L, 12R Multiplier 
13L, 13R Adder 
100 Surround Signal Generating Device 
The invention claimed is: 
1. A Surround signal generating device, to which two 

channel Sound signals having a left channel and a right 
channel are inputted, and which generates Surround signals 
of at least a left channel and a right channel, comprising: 

a Surround signal generating unit which Subtracts a first 
Sound signal, obtained by multiplying a first gain by an 
inputted Sound signal of a right channel, from an 
inputted Sound signal of a left channel So as to generate 
a Surround signal of the left channel, and which Sub 
tracts a second sound signal, obtained by multiplying a 
second gain by the inputted Sound signal of the left 
channel, from the inputted Sound signal of the right 
channel so as to generate a surround signal of the right 
channel; and 

again setting unit which sets the first gain and the second 
gain so that a correlation between the Surround signal 
of the left channel and the surround signal of the right 
channel which are generated by the Surround signal 
generating unit is within a range of correlations 
between Surround signals calculated from multiple 
actual contents, the multiple actual contents being 
content having a surround sound Source of 5.1 chan 
nels, 

wherein the correlation between the surround signal of the 
left channel and the Surround signal of the right channel 
is a positive correlation having a correlation value 
larger than Zero. 

2. The Surround signal generating device according to 
claim 1, 

wherein the range of correlations between the surround 
signals is from a value greater than 0 to a value of 0.8. 

3. The Surround signal generating device according to 
claim 2, 

wherein the gain setting unit sets the first gain and the 
second gain to a same value. 

4. The Surround signal generating device according to 
claim 2, 

wherein the gain setting unit sets the first gain and the 
second gain to different values. 

5. The Surround signal generating device according to 
claim 1, 

wherein the gain setting unit sets the first gain and the 
second gain so that the correlation between the Sur 
round signal of the left channel and the Surround signal 
of the right channel which are generated by the sur 
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round signal generating unit becomes an average value 
of correlations between Surround signals which are 
calculated from the multiple actual contents. 

6. The Surround signal generating device according to 
claim 5, 

wherein the gain setting unit sets the first gain and the 
second gain to a same value. 

7. The Surround signal generating device according to 
claim 5, 

wherein the gain setting unit sets the first gain and the 
second gain to different values. 

8. The Surround signal generating device according to 
claim 1, 

wherein the gain setting unit sets the first gain and the 
second gain to a same value. 

9. The Surround signal generating device according to 
claim 1, 

wherein the gain setting unit sets the first gain and the 
second gain to different values. 

10. The Surround signal generating device according to 
claim 1, 

wherein the Surround signal generating device generates 
Sound signals of a front channel and Sound signals of a 
rear channel, and uses the Surround signals as the Sound 
signals of the rear channel, 

wherein the Surround signal generating device further 
includes a delay value setting unit which sets a delay 
value indicating time for outputting the Sound signals 
of the rear channel behind the sound signals of the front 
channel, 

wherein the Surround signal generating unit executes a 
process for outputting the surround signal of the left 
channel generated by using the first gain and the 
Surround signal of the right channel generated by using 
the second gain behind the Sound signals of the front 
channel, by the delay value set by the delay value 
setting unit, and 

wherein the delay value setting unit sets the delay value 
So that a correlation between the Sound signals of the 
front channel and the Sound signals of the rear channel 
including the Surround signals of the left and right 
channels which are delayed by the Surround signal 
generating unit realizes a correlation between Sound 
signals of front and rear channels of the multiple actual 
COntentS. 

11. The Surround signal generating device according to 
claim 10, 

wherein the delay value setting unit sets the delay value 
so that the correlation between the sound signals of the 
front channel and the Sound signals of the rear channel 
delayed by the Surround signal generating unit is within 
a range of correlations between Sound signals of front 
and rear channels, which are calculated from the mul 
tiple actual contents. 

12. The Surround signal generating device according to 
claim 11, 

wherein, whenever a content for which the surround 
signals are generated changes, the gain setting unit sets 
the first gain and the second gain, and the delay value 
setting unit sets the delay value. 

13. The Surround signal generating device according to 
claim 10, 

wherein the delay value setting unit sets the delay value 
so that the correlation between the sound signals of the 
front channel and the Sound signals of the rear channel 
delayed by the Surround signal generating unit becomes 
an average value of correlations between Sound signals 
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of front and rear channels, which are calculated from 
the multiple actual contents. 

14. The Surround signal generating device according to 
claim 13, 

wherein, whenever a content for which the surround 
signals are generated changes, the gain setting unit sets 
the first gain and the second gain, and the delay value 
setting unit sets the delay value. 

15. The Surround signal generating device according to 
claim 10, 

wherein, whenever a content for which the surround 
signals are generated changes, the gain setting unit sets 
the first gain and the second gain, and the delay value 
setting unit sets the delay value. 

16. The Surround signal generating device according to 
claim 10, further including a storage unit which stores the 
first gain, the second gain and the delay value which are 
preliminarily calculated, 

wherein the gain setting unit reads the first gain and the 
second gain from the storage unit, and sets the gains, 
and 

wherein the delay value setting unit reads the delay value 
from the storage unit, and sets the value. 

17. The Surround signal generating device according to 
claim 16, 

wherein the storage unit stores the first gain, the second 
gain and the delay value which are associated with each 
genre of contents, 

wherein the gain setting unit reads the first gain and the 
second gain in accordance with a genre of a content for 
which the surround signals are generated, from the 
storage unit, and 

wherein the delay value setting unit reads the delay value 
in accordance with the genre of the content for which 
the Surround signals are generated, from the storage 
unit. 

18. A Surround signal generating method to which two 
channel Sound signals having a left channel and a right 
channel are inputted, and which generates Surround signals 
of at least a left channel and a right channel, comprising: 

a Surround signal generating process which Subtracts a 
first sound signal, obtained by multiplying a first gain 
by an inputted Sound signal of a right channel, from an 
inputted Sound signal of a left channel So as to generate 
a Surround signal of the left channel, and which Sub 
tracts a second sound signal, obtained by multiplying a 
second gain by the inputted Sound signal of the left 
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18 
channel, from the inputted Sound signal of the right 
channel so as to generate a surround signal of the right 
channel; and 

a gain setting process which sets the first gain and the 
second gain so that a correlation between the Surround 
signal of the left channel and the Surround signal of the 
right channel which are generated by the Surround 
signal generating process is within a range of correla 
tions between Surround signals which are calculated 
from multiple actual contents, the multiple actual con 
tents being content having a Surround sound source of 
5.1 channels, 

wherein the correlation between the surround signal of the 
left channel and the Surround signal of the right channel 
is a positive correlation having a correlation value 
larger than Zero. 

19. A Surround signal generating computer program prod 
uct stored in a non-transitory, tangible computer-readable 
medium readable by a computer, to which two-channel 
Sound signals having a left channel and a right channel are 
inputted, the computer program product executable by a 
processing device of the computer for generating Surround 
signals of at least a left channel and a right channel, the 
computer program product, upon execution by the process 
ing device, causing the computer to function as: 

a Surround signal generating unit which Subtracts a first 
Sound signal, obtained by multiplying a first gain by an 
inputted Sound signal of a right channel, from an 
inputted Sound signal of a left channel So as to generate 
a Surround signal of the left channel, and which Sub 
tracts a second Sound signal, obtained by multiplying a 
second gain by the inputted Sound signal of the left 
channel, from the inputted sound signal of the right 
channel so as to generate a surround signal of the right 
channel; and 

again setting unit which sets the first gain and the second 
gain so that a correlation between the Surround signal 
of the left channel and the surround signal of the right 
channel which are generated by the Surround signal 
generating unit is within a range of correlations 
between Surround signals which are calculated from 
multiple actual contents, the multiple actual contents 
being content having a Surround sound source of 5.1 
channels, 

wherein the correlation between the surround signal of the 
left channel and the Surround signal of the right channel 
is a positive correlation having a correlation value 
larger than Zero. 
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