[DESCRIPTION]
[Title]

INFORMATION PROCESSING APPARATUS, INFORMATION
PROCESSING METHOD, AND PROGRAM
[Technical Field]

[0001]

The present technique relates to an information
processing apparatus, an information processing method,
and a program, and particularly relates to an information
processing apparatus, an information processing method,
and a program capable of performing appropriate remapping.
[Background Art]

[0002]

Conventionally, a Screen—-Related Object Element
Remapping technique has been adopted in ISO/IEC 23008-3
“3D Audio” standard (see, for example, NPL 1).

[0003]

According to this technique, in rendering and
reproduction of object audio, positions of audio objects
are remapped (relocated) depending on reference screen
information that indicates a position and a magnitude of
a reference screen which serves as a reference and
reproduction screen information that indicates a position
and a magnitude of a reproduction screen actually

reproduced. By doing so, if image reproduction is



performed such that, for example, objects on the
reference screen are displayed on the reproduction screen
with a positional relation remaining unchanged, it is
possible to localize audio images of those objects at the
same positions as those of the objects on the reference
screen.

[Citation List]

[Non Patent Literature]

[0004]

[NPL 1]

ISO/IEC DIS 23008-3 “Information technology-High
efficiency coding and media delivery in heterogeneous
environments—-Part 3: 3D audio”

[Summary of the Invention]
[Technical Problem]
[0005]

Meanwhile, the above technique is premised on the
fact that a central position of the reference screen is
placed in front of a user in a reproduction space.
However, in such a case as when an omnidirectional image,
for example, that displays an image in all directions of
360° is reproduced or when a part of an entire image is
subjected to zoom reproduction, the central position of
the reference screen is not always placed in front of the

user depending on situations.



[0006]

In such a case, when the positions of the audio objects
are remapped by the above technique, the positions after
remapping are distorted. That is, a distortion occurs in a
positional relation among the audio objects outside of the
reproduction screen, and appropriate remapping cannot be
realized.

[0007]
Embodiments of the present disclosure perform

appropriate remapping.

[Solution to Problem]
[0008]

According to a first aspect of the present disclosure,
there is provided an information processing apparatus
including: a bit stream input section that inputs a bit stream
including a position of an audio object and a position of a
reference screen; an offset calculation section that
calculates an offset amount of the position of the reference
screen from the reference position present in a front
direction of a user; a position correction section that
corrects the position of the reference screen on the basis of
the offset amount and corrects a position of an audio object
referred with the reference position, in conformity with the
position of the reference screen on the basis of the offset
amount; and a remapping section that remaps the position of
the audio object in conformity with a position of a
reproduction screen on the basis of the corrected position of
the reference screen and the corrected position of the audio

object.



[0009]

[0010]

[0011]

[0012]

According to a second aspect of the present disclosure,
there is provided an information processing method including
the steps of: inputting a bit stream including a position of
an audio object and a position of a reference screen;
calculating an offset amount of the position of the reference
screen from the reference position present in a front
direction of a user; correcting the position of the reference
screen on the basis of the offset amount and corrects a
position of an audio object referred with the reference
position, in conformity with the position of the reference
screen on the basis of the offset amount; and remapping the
position of the audio object in conformity with a position of
a reproduction screen on the basis of the corrected position
of the reference screen and the corrected position of the

audio object.

[0012a]

According to a third aspect of the present disclosure,
there is provided a computer readable medium containing
program instructions for causing a computer to perform a
method of: inputting a bit stream including a position of an
audio object and a position of a reference screen; calculating
an offset amount of the position of the reference screen from

the reference position present in a front direction of a user;



correcting the position of the reference screen on the basis
of the offset amount and corrects a position of an audio
object referred with the reference position, in conformity
with the position of the reference screen on the basis of the
offset amount; and remapping the position of the audio object
in conformity with a position of a reproduction screen on the
basis of the corrected position of the reference screen and
the corrected position of the audio object.

[0013]

According to the above aspects, an offset amount of a
position of a reference screen from a reference position
present in a front direction of a user is calculated, a
position of an audio object referred with the reference
position is corrected in conformity with the position of the
reference screen on the basis of the offset amount, and the
position of the audio object is remapped in conformity with a
position of a reproduction screen on the basis of the

corrected position of the audio object.

[Advantageous Effect of Invention]
[0014]

According to embodiments of the present disclosure, it
is possible to perform appropriate remapping.
[0015]

It is noted that effects are not always limited to those
described here but may be any of effects described in the

present disclosure.

[Brief Description of Drawings]



[0016]
[Fig. 1]

Fig. 1 depicts positional relations among objects
before and after remapping.
[Fig. 2]

Fig. 2 depicts an example of reference screen
information, object position information, and
reproduction screen information.

[Fig. 3]

Fig. 3 is an explanatory diagram of a change in
horizontal positions by remapping.
[Fig. 4]

Fig. 4 depicts an example of object position
information after remapping.
[Fig. 5]

Fig. 5 depicts an example of reference screen
information, object position information, and
reproduction screen information.

[Fig. 6]

Fig. 6 depicts an example of object position
information after remapping.
[Fig. 7]

Fig. 7 depicts positional relations among objects
before and after remapping.

[Fig. 8]



Fig. 8 depicts an example of a configuration of an
information processing apparatus.
[Fig. 9]

Fig. 9 depicts an example of object position
information after remapping.
[Fig. 10]

Fig. 10 depicts positional relations among objects
before and after remapping.
[Fig. 111

Fig. 11 is a flowchart for explaining a remapping
process.
[Fig. 12]

Fig. 12 depicts an example of reference screen
information, object position information, and
reproduction screen information.

[Fig. 13]

Fig. 13 depicts an example of object position
information after remapping.
[Fig. 14]

Fig. 14 depicts positional relations among objects
before and after remapping.
[Fig. 15]

Fig. 15 depicts an example of reference screen
information, object position information, and

reproduction screen information.



Fig. 16 depicts an example of object position
information after remapping.
[Fig. 17]

Fig. 17 depicts positional relations among objects
before and after remapping.
[Fig. 18]

Fig. 18 depicts an example of a configuration of an
information processing apparatus.
[Fig. 19]

Fig. 19 is a flowchart for explaining a remapping
process.
[Fig. 20]

Fig. 20 depicts an example of a configuration of a
computer.

[Description of Embodiments]
[0017]

Embodiments to which the present technique is
applied will be described hereinafter with reference to
the drawings.

[0018]
<First Embodiment>
<Remapping>
The present technique intends to be able to perform

appropriate remapping when audio reproduction is



performed by acquiring an audio signal of each audio
object and metadata such as object position information
that indicates a position of the audio object. It is
noted that the audio object is often simply referred to
as “obiject,” hereinafter.

[0019]

For example, when a content is reproduced, a bit
stream for reproducing the content including a dynamic
image and sounds accompanying the dynamic image is input
to a content reproducing side. This bit stream is
obtained by multiplexing, for example, video signals for
reproducing a dynamic image, an audio signal for
reproducing a sound of each object, and various pieces of
information such as metadata of each object and reference
screen information that indicates a position and a
magnitude of a reference screen used as a reference. The
metadata also includes at least object position
information that indicates a position of each object in a
reproduction space.

[0020]

Reproduction screen information that indicates a
position and a magnitude of a reproduction screen
(display screen), which is a screen actually used to
reproduce the content, in the reproduction space is also

supplied to the content reproducing side. Then, at a time
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of content reproduction, remapping of the position of
each object indicated by the object position information
is performed on the basis of the reference screen
information and the reproduction screen information.
[0021]

Specifically, the remapping of object positions is
performed as depicted in, for example, Fig. 1.

[0022]

As indicated by an arrow All, it is assumed that
six objects OBJl to OBJ6 are located in such a manner as
to surround a virtual user Ull present at a position of
an origin O of the reproduction space. Here, the object
OBJ1l to the object OBJ6 are located at positions on the
reproduction space indicated by the object position
information included in the metadata.

[0023]

Furthermore, the reference screen information
defines a reference screen RSCll as a screen used as a
reference. In this example, the reference screen RSCI1 is
placed in a front direction of the user Ull. ©Note that it
is assumed that the user Ull faces a direction in which
the reference screen RSC1l1 is present, that is, the front
direction.

[0024]

When the object OBJl to the object OBJ6 and the
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reference screen RSC1l1l are viewed in a top-to-bottom
direction in a view indicated by the arrow All, located
positions thereof are depicted in a view indicated by an
arrow Al2.

[0025]

In this example, the object OBJl and the object
OBJ2 are, in particular, placed within the reference
screen RSCll. Furthermore, the object OBJl, the object
OBJ3, and the object OBJS are located to be bilaterally
symmetric with the object OBJ2, the object OBJ4, and the
object OBJ6 in a horizontal direction when being viewed
from the user Ull.

[0026]

Therefore, supposing that the dynamic image that
constitutes the content is reproduced on the reference
screen RSC11l, only the object OBJ1l and the object OBJ2
are displayed out of the six objects on the reference
screen RSCI11.

[0027]

Now, in the view indicated by the arrow Al2, it is
assumed that the front direction when viewed from the
user Ull, that is, an upward direction in the view is a
positive direction of an x—axis, a right direction when
viewed from the user Ull is a positive direction of a y-

axis, and a zenith direction when viewed from the user
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Ull, that is, a direction of a near side in the view is a
positive direction of a z-axis.
[0028]

It is also assumed that a three-dimensional
coordinate system using the origin O as an origin and
having the x—-axis, the y-axis, and the z-axis is an xyz
coordinate system. It is further assumed that each object
and the reference screen RSC1l1l are located on a unit
sphere a center of which is the origin O and a radius of
which is a predetermined distance r (hereinafter, also
referred to as “radius r”) from the origin O. Here, the
radius r is, for example, 1.

[0029]

In this case, it is assumed that the positions
indicated by the object position information and the
reference screen information are each represented by a
horizontal angle Azimuth that is an angle with respect to
the x-axis on an xy plane and a perpendicular angle
Elevation that is an angle with respect to the x—axis on
an xz plane. Note that, more specifically, the
perpendicular angle Elevation is the angle formed between
a line that connects a position of interest such as the
position of each object to the origin O and the xy plane.
It is further assumed that positions indicated by the

reproduction screen information are similarly each
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represented by a horizontal angle Azimuth and a
perpendicular angle Elevation.
[0030]

Here, as for the horizontal angle Azimuth, it is
assumed that the positive direction of the x-axis is at a
horizontal angle Azimuth = 0°, a clockwise direction in
the view indicated by the arrow Al2 is a negative
direction of the horizontal angle Azimuth, and a
counterclockwise direction is a positive direction of the

horizontal angle Azimuth. Furthermore, -180° < Azimuth <

180°.
[0031]

For example, therefore, the positive direction of
the y—-axis is at a horizontal angle Azimuth = -90°, and a

negative direction of the x-axis is at a horizontal angle
Azimuth = -180° = 180°.
[0032]

As for the perpendicular angle Elevation, it is
assumed that a position in the direction of the x-axis,
that is, on the xy plane is at a perpendicular angle
Elevation = 0°, a rotation direction from the xy plane to
the positive direction of the z-axis is a positive
direction of the perpendicular angle Elevation, and a
rotation direction from the xy plane to a negative

direction of the z-axis is a negative direction of the
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perpendicular angle Elevation. Furthermore, -90° <
Elevation < 90°.
[0033]

For example, therefore, the positive direction of
the z-axis is at a perpendicular angle Elevation = 90°,
and the negative direction of the z-axis is at a
perpendicular angle Elevation = -90°.

[0034]

Moreover, it is assumed hereinafter that a position
of an intersecting point between the unit sphere and the
x—axis on the positive-direction side of the x-axis is a
reference position in the reproduction space. That is,
the reference position is a position at the horizontal
angle Azimuth = 0°, the perpendicular angle Elevation =
0°, and the radius r = 1, and a position in a direction
that is exactly in front of the user Ull placed in the
reproduction space.

[0035]

In this way, it is assumed that the object position
information, the reference screen information, and the
reproduction screen information are each described by the
horizontal angle Azimuth and the perpendicular angle
Elevation. In this case, when the remapping is performed
on the basis of the object position information, the

reference screen information, and the reproduction screen
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information, the located position of each object in the
reproduction space is changed as indicated by, for
example, arrows Al3 and Al4.

[0036]

In this example, the object OBJl to the object OBJG6
are relocated in conformity with a reproduction screen
PSC11 that is actually used for reproduction.

[0037]

That is, the object OBJl and the object OBJ2 that
are placed on the reference screen RSCl1l are located on
the reproduction screen PSCll in the same positional
relation as that on the reference screen RSC11.

[0038]

It is noted that central positions of both the
reference screen RSC11l and the reproduction screen PSC1l1
are identical to the reference position in this example.
[0039]

Moreover, the objects are located in a relative
positional relation that is substantially the same as
that before remapping. The object OBJl, the object OBRJ3,
and the object OBJ5S are located to be bilaterally
symmetric with the object OBJ2, the object OBJ4, and the
object OBJ6 in the horizontal direction when being viewed
from the user Ull.

[0040]
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According to such remapping, each object located in
conformity with the reference screen RSC1l1l can be
relocated at the position in conformity with the
reproduction screen PSCll actually used for reproduction.
As a result, at the time of the content reproduction, it
is possible to reproduce the content in such a manner,
for example, that a sound of each object displayed on the
reproduction screen PSCll comes from a direction of the
object. Further, as for the objects that are not
displayed on the reproduction screen PSCll, the content
can be reproduced in such a manner that a sound of each
of the objects comes from an appropriate direction. It is
thereby possible to realize appropriate audio
reproduction.

[0041]

The remapping performed by means of the ordinary
Screen—-Related Object Element Remapping technique will
now be described in more detail while referring to the
six objects depicted in Fig. 1 by way of example.

[0042]

It is assumed, for example, that information
depicted in Fig. 2 is given as the reference screen
information of the reference screen RSC1ll, the object
position information of the object OBJl to the obiject

OBJ6, and the reproduction screen information of the
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reproduction screen PSC11.
[0043]

In Fig. 2, the reference screen information and the
object position information are depicted in a part
indicated by an arrow Q1l1, and the reproduction screen
information is depicted in a part indicated by an arrow
Ql2. In addition, in the views of the information, a
numerical value of the horizontal angle Azimuth or the
perpendicular angle Elevation is described in each of
right-hand side fields.

[0044]

In this example, the reference screen information
is information that indicates the position and the
magnitude of the reference screen RSC1l1, that 1is,
positions of upper, lower, left, and right ends of the
reference screen RSCI1.

[0045]

Specifically, in fields for the reference screen
information, characters “Azimuth left end” and “Azimuth
right end” indicate the positions of the left-hand side
end and the right-hand side end of the reference screen
RSC11 in Fig. 1, respectively, and “29.0” and “-29.0"” are
described as horizontal angles Azimuth that indicate
those positions. The left-hand side end and the right-

hand side end of the reference screen RSCl1 in Fig. 1 are



18

often referred to as “left end” and “right end” of the
reference screen RSCl1l, hereinafter.
[0046]

Furthermore, in the fields for the reference screen
information, characters “Elevation upper end” and
“Elevation lower end” indicate the positions of the upper
side end and the lower side end of the reference screen
RSC11 in Fig. 1, respectively, and “17.5” and “-17.5" are
described as perpendicular angles Elevation that indicate
those positions. The upper side end and the lower side
end of the reference screen RSCl1l in Fig. 1 are often
referred to as “upper end” and “lower end” of the
reference screen RSC1l1l, hereinafter.

[0047]

The object position information of each of the
objects OBJl to OBJ6 is also depicted in the part
indicated by the arrow Q11. Specifically, in respective
fields for “OBJ1l” to “OBJ6,” the positions of the object
OBJ1 to the object OBJ6 are described.

[0048]

For example, in fields for the object OBJ1l which is
denoted by a character “OBJ1l,” characters “Azimuth” and
“Elevation” indicate horizontal and perpendicular
positions of the object OBJl, respectively, and “20.0”

and “10.0” are described as the horizontal angle Azimuth
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and the perpendicular angle Elevation that indicate those
positions.
[0049]

Furthermore, the reproduction screen information is
depicted in the part indicated by the arrow Ql2.
[0050]

In this example, the reproduction screen
information is information that indicates the position
and the magnitude of the reproduction screen PSC11, that
is, positions of upper, lower, left, and right ends of
the reproduction screen PSC11.

[0051]

Specifically, in fields for the reproduction screen
information, characters “Azimuth left end” and “Azimuth
right end” indicate the positions of the left-hand side
end and the right-hand side end of the reproduction
screen PSCl1l1l in Fig. 1, respectively, and “14.5” and “-
14.5" are described as horizontal angles Azimuth that
indicate those positions. The left-hand side end and the
right-hand side end of the reproduction screen PSCll in
Fig. 1 are often referred to as “left end” and “right
end” of the reproduction screen PSCll, hereinafter.

[0052]
Furthermore, in the fields for the reproduction

screen information, characters “Elevation upper end” and
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“Elevation lower end” indicate the positions of the upper
side end and the lower side end of the reproduction
screen PSCl1 in Fig. 1, respectively, and “8.5” and “-
8.5"” are described as perpendicular angles Elevation that
indicate those positions. The upper side end and the
lower side end of the reproduction screen PSCll in Fig. 1
are often referred to as “upper end” and “lower end” of
the reproduction screen PSCll, hereinafter.

[0053]

It is understood from the reproduction screen
information indicated by the arrow Q12 that the
reproduction screen PSCll is a screen (display screen)
having the magnitude substantially half of that of the
reference screen RSCI1.

[0054]

When the reference screen information, the object
position information, and the reproduction screen
information described above are given, calculation is
conducted as represented by the following Equations (1)
and (2) to calculate the positions of the objects after
remapping in the ordinary Screen-Related Object Element
Remapping technique.

[0055]

[Math. 1]



[0056]

[Math.
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[0057]

Note that, in Equation (1), ¢ indicates the
horizontal position of each object before remapping, that
is, the horizontal angle Azimuth included in the object
position information, and ¢’ indicates the horizontal
angle Azimuth that indicates the horizontal position of

the object after remapping.

[0058]

(l) nominal

Furthermore, in Equation Preft and

@rmmfmmnﬂ indicate the horizontal angles Azimuth that

indicate the horizontal positions of the left end and the

repro

right end of the reference screen RSC11, and @Qiert and

repro

Q@right indicate the horizontal angles Azimuth that
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indicate the horizontal positions of the left end and the
right end of the reproduction screen PSC1l1.
[0059]

In Equation (2), 6 indicates the perpendicular
position of each object before remapping, that is, the
perpendicular angle Elevation included in the object
position information, and 6’ indicates the perpendicular
angle Elevation that indicates the perpendicular position
of the object after remapping.

[0060]

nominal

Furthermore, in Equation (2), B6top and

nominal

Opottom indicate the perpendicular angles Elevation
that indicate the perpendicular positions of the upper

end and the lower end of the reference screen RSCl11l, and

repro repro

Otop and Opottom indicate the perpendicular angles
Elevation that indicate the perpendicular positions of
the upper end and the lower end of the reproduction
screen PSCI11.

[0061]

The horizontal angle Azimuth indicating the
horizontal position of each object after remapping is
calculated as represented by above Equation (1), and the
perpendicular angle Elevation indicating the

perpendicular position of the object after remapping is

calculated as represented by above Equation (2).
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[0062]

In remapping by calculation represented by
Equations (1) and (2), the objects within the reference
screen RSC1l1 are subjected to remapping in such a manner
that those objects just fall within the reproduction
screen PSCl1l while a positional relation between the
objects remains unchanged. 1In addition, the objects
outside of the reference screen RSCll are subjected to
remapping in response to a positional relation between
the ends of the reference screen RSC11 and those of the
reproduction screen PSC11.

[0063]

In calculation represented by Equation (1), the
horizontal position is remapped, for example, as depicted
in Fig. 3. Note that, in Fig. 3, a horizontal axis
denotes a horizontal angle ¢ of each object before
remapping, and a vertical axis denotes a horizontal angle
¢’ of the object after remapping.

[0064]
In this example, a position indicated by a

nominal

horizontal angle @rignt is remapped to a position

repro

indicated by a horizontal angle @rignt In addition, a

position indicated by a horizontal angle @ycs"°™™" is

remapped to a position indicated by a horizontal angle

Prefr 7%, and positions between the position indicated by
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nominal

the horizontal angle @Qrignt and the position indicated

nominal

by the horizontal angle @iert are linearly remapped.
[0065]

A position indicated by a horizontal angle ¢ = -
180° remains unchanged as a position indicated by a
horizontal angle ¢’ = -180° even after remapping, and
positions between the position indicated by the
horizontal angle ¢ = -180° and the position indicated by

nominal

the horizontal angle @Qrignt are linearly remapped.

[0066]

Likewise, a position indicated by a horizontal
angle ¢ = 180° remains unchanged as a position indicated
by a horizontal angle ¢’ = 180° even after remapping, and

positions between the position indicated by the

horizontal angle @es ™"t

and the position indicated by
the horizontal angle ¢ = 180° are linearly remapped.
[0067]

Therefore, when calculation represented by
Equations (1) and (2) 1is conducted on the basis of the
reference screen information, the object position
information, and the reproduction screen information
depicted in Fig. 2, positions depicted in Fig. 4 are
obtained as positions of the objects after remapping. In

other words, object position information depicted in Fig.

4 is obtained by remapping.
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[0068]

Fig. 4 depicts the object position information of
the object OBJl to the object OBJ6 after remapping.
Specifically, in respective fields for “OBJ1” to “OBJG6,”
the positions of the object OBJ1l to the object OBJ6 are
described.

[0069]

For example, in fields for the object OBJl which is
denoted by the character “OBJ1l,” characters “Azimuth” and
“Elevation” indicate horizontal and perpendicular
positions of the object OBJl after remapping,
respectively, and “10.0” and “4.9” are described as the
horizontal angle Azimuth and the perpendicular angle
Elevation that indicate those positions.

[0070]

The horizontal angle Azimuth “10.0” and the
perpendicular angle Elevation “4.9” of this object OBJL
indicate the horizontal angle ¢’ and the perpendicular
angle 6’ of the object OBRJl after remapping, respectively.
[0071]

As can be understood from the positions of the
objects depicted in Fig. 4, even after remapping, the
object OBJl, the object OBJ3, and the object OBJS are
located to be bilaterally symmetric with the object OBJZ2,

the object 0OBJ4, and the object OBJ6 in the horizontal
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direction when being viewed from the user Ull. That is,
it is understood that remapping has been performed
appropriately.

[0072]

Meanwhile, the ordinary Screen—-Related Object
Element Remapping technique is premised on the fact that
the reference screen RSCl1 is placed in front of the user
Ull, that is, the central position of the reference
screen RSC11 is identical to the reference position. In
other words, it is not supposed that the central position
of the reference screen RSCll is a position other than
the reference position.

[0073]

Owing to this, when the central position of the
reference screen RSC1l1l is a position other than the
reference position and remapping is performed as usual,
the positional relation among the objects outside of the
reference screen RSC1l1 is distorted.

[0074]

Specifically, when remapping is performed by the
calculation represented by Equations (1) and (2) while
reference screen information, object position information,
and reproduction screen information depicted in Fig. 5,
for example, are given, object position information of

the objects after remapping is that as depicted in Fig. 6.
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It is noted that Figs. 5 and 6 correspond to Figs. 2 and
4 and description of similar parts in Figs. 5 and 6 to
those in Figs. 2 and 4 will be omitted as appropriate.
[0075]

In Fig. 5, reference screen information of the
reference screen RSC1l1l and object position information of
the object OBJl to the object OBJ6 are depicted in a part
indicated by an arrow Q21.

[0076]

In this example, a position of the reference screen
RSC11 indicated by the reference screen information is a
position obtained by rotating the position depicted in
the example of Fig. 2 by as much as 30° in the positive
direction of the horizontal angle Azimuth. That is, in
the example of Fig. 2, the central position of the
reference screen RSCl1 is identical to the reference
position, whereas in the example depicted in Fig. 5, the

central position of the reference screen RSCll is a

position indicated by a horizontal angle Azimuth = 30°
and a perpendicular angle Elevation = 0°.
[0077]

Likewise, in the example depicted in Fig. 5, a
position of each object indicated by the object position
information is a position obtained by rotating the

position of the same object depicted in the example of
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Fig. 2 by as much as 30° in the positive direction of the
horizontal angle Azimuth.
[0078]

Therefore, a relative positional relation between
the reference screen RSC1l1 and each object in the example
depicted in Fig. 2 is the same as that in the example
depicted in Fig. 5.

[0079]

Furthermore, reproduction screen information is
depicted in a part indicated by an arrow Q22, and this
reproduction screen information is the same as the
reproduction screen information depicted in Fig. 2.
[0080]

While the object position information depicted in
Fig. 6 is obtained by remapping based on the reference
screen information, the object position information, and
the reproduction screen information as described above,
it is understood from this object position information
that the positional relation among the objects are
asymmetrical.

[0081]

Note that, in Fig. 6, the positions of the object
OBJl to the object OBJ6 are described in fields for
“OBJ1” to “OBJ6,"” respectively.

[0082]
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Before remapping, the object OBJ1l, the object OBJ3,
and the object OBJ5S are located to be bilaterally
symmetric with the object OBJ2, the object OBJ4, and the
object OBJ6 with respect to a segment that connects the
origin O to the central position of the reference screen
RSC11 in the horizontal direction.

[0083]

On the other hand, in the example depicted in Fig.
6, it is understood from the horizontal angles Azimuth
that the object OBJl and the object OBJ2 located within
the reference screen RSC1l1l are bilaterally symmetric with
each other with respect to a segment that connects the
origin O to the central position of the reproduction
screen PSCll in the horizontal direction even after
remapping.

[0084]

However, it is understood that the object OBJ3 and
the object OBJ4 located outside of the reference screen
RSC11 are not bilaterally symmetric with each other with
respect to the segment that connects the origin O to the
central position of the reproduction screen PSC1l1l in the
horizontal direction, and the object OBJ5 and the object
OBJ6 located outside of the reference screen RSCl1l are
not bilaterally symmetric with each other with respect to

the segment in the horizontal direction. That is, it is
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understood that the positions of the objects after
remapping are not appropriate positions and the
positional relation among the objects is distorted.
[0085]

A pattern diagram of the positional relations among
the objects before remapping and after remapping in this
example is that depicted in Fig. 7. It is noted that
parts corresponding to those in Fig. 1 are denoted by the
same reference symbols in Fig. 7 and description of the
parts will be omitted as appropriate.

[0086]

In Fig. 7, the reference screen RSC1l1 and the
object OBJl to the object OBJ6 before remapping are
depicted in parts indicated by arrows A21 and A22. On the
other hand, the reproduction screen PSCll and the object
OBJ1 to the object OBJ6 after remapping are depicted in
parts indicated by arrows A23 and A24.

[0087]

In remapping, it is expected that the objects are
subjected to remapping in such a manner that the
positional relation among the objects viewed from the
reproduction screen PSCl1l is substantially the same as
the positional relation among the objects viewed from the
reference screen RSC11 before remapping.

[0088]
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In this example, the relative positional relation
among the object OBJl to the object OBJ6 before remapping
is the same as that in the example depicted in Fig. 1,
and a position of the reproduction screen PSCll is also
the same as that in the example depicted in Fig. 1. It is,
therefore, expected that the object OBJl to the object
OBJ6 after remapping are relocated at the same positions
as those of the objects depicted in Fig. 1.

[0089]

However, as is understood from Fig. 7, as for the
relative positional relation among the object OBJ3 to the
object OBJ6 placed outside of the reference screen RSCI11
before remapping, the relative positional relation
greatly changes between before remapping and after
remapping. The object positions of the object OBJ5 and
the object OBJ6, in particular, are greatly misaligned.
[0090]

Owing to this, when audio signals of the objects
are subjected to rendering on the basis of the object
position information obtained by remapping, audio images
of the objects outside of the reproduction screen PSCl1
are localized at positions different from those at which
the objects are originally supposed to be present at the
time of sound reproduction.

[0091]
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To address the problem, therefore, the present
technique intends to be able to perform appropriate
remapping even i1if the central position of the reference
screen RSC11 differs from the reference position by
appropriately correcting the object position information
and the reference screen information.

[0092]
<Example of configuration of information processing
apparatus>

Fig. 8 depicts an example of a configuration of one
embodiment of an information processing apparatus to
which the present technique is applied.

[0093]

An information processing apparatus 11 depicted in
Fig. 8 includes an offset angle calculation section 21, a
position information correction section 22, and an object
remapping section 23.

[0094]

The reference screen information, the object
position information of each object, and the reproduction
screen information are supplied to this information
processing apparatus 11 from outside.

[0095]
It is assumed herein that the reference screen

information includes, for example, the horizontal angles
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that indicate the positions of the left end and the right
end of the reference screen RSC11l and the perpendicular
angles that indicate the positions of the upper end and
the lower end of the reference screen RSCl1. The
reference screen information is information that
indicates the position and the magnitude of the reference
screen RSC11 while the reference position present in the
front direction of the user Ull is used as the reference.
[0096]

Likewise, it is assumed that the reproduction
screen information includes the horizontal angles that
indicate the positions of the left end and the right end
of the reproduction screen PSCll and the perpendicular
angles that indicate the positions of the upper end and
the lower end of the reproduction screen PSCl1l. This
reproduction screen information is, similarly,
information that indicates the position and the magnitude
of the reproduction screen PSCll while the reference
position is used as the reference.

[0097]

Furthermore, the object position information of
each object is assumed to include the horizontal angle
and the perpendicular angle that indicate the position of
the object. The object position information is

information that indicates the position of each object
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while the reference position present in the front
direction of the user Ull is used as the reference.
[0098]

The offset angle calculation section 21 calculates
a horizontal angle formed between the front direction of
the user Ull present in the reproduction space, that is,
the direction from the origin O to the reference position
and a direction from the origin O to the central position
of the reference screen RSC11 as an offset angle on the
basis of the supplied reference screen information, and
supplies the offset angle to the position information
correction section 22.

[0099]

The offset angle of the reference screen RSCl1l is a
horizontal angle Azimuth that indicates a misalignment
amount of the central position of the reference screen
RSC11 from the reference position in a direction of the
horizontal angle Azimuth. That is, the offset angle is
information that indicates an offset amount of the
reference screen RSC1l1l from the reference position
present in the front direction of the user Ull. ©Note that,
while the offset angle that is the horizontal angle is
described herein as an example of the information
indicating the offset amount, the information indicating

the offset amount may be any other information.
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[0100]

The position information correction section 22
corrects the reference screen information and the object
position information supplied from outside on the basis
of the offset angle supplied from the offset angle
calculation section 21, and supplies resultant corrected
reference screen information and corrected object
position information to the object remapping section 23.
[0101]

The object remapping section 23 performs remapping
of the object position information, that is, each object
position on the basis of the reproduction screen
information supplied from outside and the corrected
reference screen information and the corrected object
position information supplied from the position
information correction section 22, and outputs resultant
object position information.

[0102]
<Processes by each section>

Processes by the sections that constitute the
information processing apparatus 11 will now be described
more specifically.

[0103]
First, the offset angle calculation section 21

calculates an offset angle OQoffset value PY conducting
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calculation represented by, for example, the following
Equation (3) on the basis of the supplied reference

screen information.

[0104]
[Math. 3]
nominal nominal
Dot T Pright
(boffset_value = ) <o (3)
[0105]
Note that, in Equation (3), @iere"®™ " and @ igne """

indicate the horizontal angles Azimuth that indicate the
positions of the left end and the right end of the

nominal

reference screen RSCl1l. The information @iest and

@mgm“muMl is included in the reference screen information.
[0106]

Furthermore, the position information correction
section 22 corrects the reference screen information on
the basis of the offset angle Qorfset value 1D such a manner
that the central position of the reference screen RSC11
becomes identical to the reference position. That is, the
position information correction section 22 calculates the
corrected reference screen information by calculation
represented by the following Equations (4) and (5).

[0107]

[Math. 4]
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¢ zgrpégiileft = ¢ ?gﬁimi o ¢0ffset_vaiue < (4)
[0108]
[Math. 5]
¢ 2??&2?3 ight = & ??Zii?a{ —~ ¢ offset_value < (5)
[0109]

Note that, in Equation (4), @ies""™"! indicates the

horizontal angle Azimuth that indicates the position of

the left end of the reference screen RSC1l1l, and

Qoreset_1eee O™ indicates a horizontal angle Azimuth after

nominal

correcting the horizontal angle @icft using the offset
angle Qofrset_value- That i, Qorrser 1erc o™ indicates the
horizontal angle Azimuth that indicates the position of
the left end of the corrected reference screen RSCI1.
[0110]

(5), @rignt™™"! indicates the

Moreover, in Equation
horizontal angle Azimuth that indicates the position of
the right end of the reference screen RSC1l1l, and

@oﬁsa;mgmfm“nd indicates a horizontal angle Azimuth after

nominal

correcting the horizontal angle @rignt using the
offset angle Qoffset value.- That is, @oﬁsa;hwhﬁwm““l indicates
the horizontal angle Azimuth that indicates the position

of the right end of the corrected reference screen RSC11.

[0111]
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neminal 4 p-1uded

Therefore, the horizontal angle Qiest
in the reference screen information is corrected by
calculation represented by Equation (4), and the

nominal

horizontal angle @rignt included in the reference
screen information is corrected by calculation
represented by Equation (5).
[0112]

At a time of correcting the reference screen

nominal

information, only the horizontal angles @icft and

Qrigne ®™" are corrected while the perpendicular angles
that indicate the positions of the upper end and the
lower end of the reference screen RSC1l1l are not corrected.
[0113]

Such a process for calculating the corrected
reference screen information is a process for rotating
the reference screen RSC11 by as much as the offset angle
Qoffset_valuer that is, by as much as a misalignment of the
central position of the reference screen RSC11 from the
reference position. Through this process, the reference
screen information is corrected in such a manner that the
central position of the reference screen RSCl1l becomes
identical to the reference position.

[0114]

Furthermore, the position information correction

section 22 corrects the object position information on
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the basis of the offset angle @orfset value 10 such a manner
that the positions of the objects are corrected (moved)
in conformity with correction (movement) of the position
of the reference screen RSCl1l, that is, correction of the
reference screen information. That is, the position
information correction section 22 calculates the
corrected object position information by calculation
represented by the following Equation (6).

[0115]

[Math. 6]

D offset = (b“(boffset_vaiue cee (8)
[0116]

Note that, in Equation (6), ¢ indicates the
horizontal angle Azimuth of each object included in the
object position information, and @oreset indicates a
horizontal angle Azimuth obtained by correcting the
horizontal angle ¢ using the offset angle OQoffset value. That
is, @ofrset indicates the horizontal angle Azimuth that
indicates the corrected object position.

[0117]

Therefore, the horizontal angle ¢ included in the
object position information is corrected by calculation
represented by Equation (6). At a time of correcting the
object position information, only the horizontal angle ¢

is corrected while the perpendicular angle that indicates
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the perpendicular position of the object is not corrected.
[0118]

Such a process for calculating the corrected object
position information is a process for rotating the
position of each object by as much as the offset angle
Poffset_value -

[0119]

Through this process, the position of each object
is corrected in conformity with the position of the
reference screen RSCl1l. More specifically, the position
of each object is corrected in conformity with correction
of the central position of the reference screen RSCI11.
Owing to this, the relative position of each object to
the reference screen RSC11 has no change between before
and after the correction of the reference screen
information and the object position information.

[0120]

When the corrected reference screen information and
the corrected object position information are obtained as
described so far, the object remapping section 23
performs remapping. That is, the position of each object
is remapped in conformity with the position of the
reproduction screen PSC11.

[0121]

At this time, the corrected reference screen
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information and the corrected object position information
that indicate the positional relation between the
reference screen RSC1l1 and the objects serve as
information that indicates a positional relation when the
reference position is set identical to the central
position of the reference screen RCS11.

[0122]

Therefore, using the corrected reference screen
information and the corrected object position information
can prevent distortions of the object positions even if
the object positions are remapped by similar calculation
to that conducted in the ordinary Screen-Related Obiject
Element Remapping technique. That is, it is possible to
realize appropriate remapping.

[0123]

Specifically, the object remapping section 23
calculates the object position information after
remapping by conducting calculation represented by the
following Equation (7) on the basis of the corrected
reference screen information, the reproduction screen
information, and the corrected object position
information.

[0124]

[Math. 7]
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D rign *180°

nominal o
qj offset_right'l'1 80

(@ yrreer +180°) —180°

hominal

for -180°< éoffset< qboffset_right

repro repro
¢ ¢

y left — ¥right nominal repro
¢ =9 nominal hominal ) w’{;??set_ éoffset_right) +¢ right
¢ offset_left™ ¢ offset right
nominal naminal

for (35 offsst r ightS (b 0ffset< (b offset_left

o repro
180"~ &5 nominal repro
. nominal (énffsﬁi_ éﬁ?fset_!eft) + @ pest
180"~ (boffset_left

nominal

for éaffsat_ieftg ¢offset<180°
(7)
[0125]

Note that, in Equation (7), ¢’ indicates the
horizontal angle Azimuth that indicates the horizontal
position of each object after remapping, and OQcffset
indicates the horizontal position of the object before
remapping, that is, the horizontal angle Azimuth included
in the corrected object position information.

[0126]

(7) nominal

Furthermore, in Equation Qoffset left and

@oﬁsa;mgmfmmnﬂ indicate the horizontal angles Azimuth that

indicate the corrected horizontal positions of a left end

and a right end of the reference screen RSC11l. That 1is,

nominal

nominal
Poffset_left and QPoffset_right

indicate the horizontal



44

angles Azimuth of the left end and the right end of the
reference screen RSCl1l included in the corrected
reference screen information.

[0127]

repro repro

Moreover, in Equation (7), @iert and Qright
indicate the horizontal angles Azimuth that indicate the

horizontal positions of the left end and the right end of
the reproduction screen PSC11.

[0128]

Further, more specifically, in determining the
remapped object position information of each object, the
object remapping section 23 conducts calculation
represented by Equation (2) described above on the basis
of the corrected reference screen information, the
reproduction screen information, and the corrected object
position information. The perpendicular angle 6’ that
indicates the remapped perpendicular position of the
object included in the object position information after
remapping is thereby obtained.

[0129]

By performing the processes described above, the
information processing apparatus 11 can perform
appropriate remapping.

[0130]

Specifically, when the information processing
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apparatus 11 performs remapping while the reference
screen information, the object position information, and
the reproduction screen information depicted in, for
example, Fig. 5 are given, object position information
depicted in Fig. 9 is obtained as the object position
information after remapping.

[0131]

Note that, in Fig. 9, in respective fields for
“OBJ1” to “OBJ6,” the remapped object position
information of the object OBJl to the object 0OBJ6, that
is, horizontal angles Azimuth and perpendicular angles
Elevation of positions of the objects after remapping are
depicted.

[0132]

For example, in fields for the object OBJl which is
denoted by the character “OBJ1l,” characters “Azimuth” and
“Elevation” indicate horizontal and perpendicular
positions of the object OBJl after remapping,
respectively, and “10.0” and “4.9” are described as the
horizontal angle Azimuth and the perpendicular angle
Elevation that indicate those positions. The horizontal
angle Azimuth “10.0” and the perpendicular angle
Elevation “4.9” are the horizontal angle ¢’ calculated as
represented by Equation (7) and the perpendicular angle

6’ calculated as represented by Equation (2),
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respectively.
[0133]

In the example depicted in Fig. 9, the relative
positional relation among all the objects OBJl to OBJ6
before remapping is substantially the same as that after
remapping.

[0134]

That is, it is understood that the object OBJl and
the object OBJ2 located within the reference screen RSCI11
are bilaterally symmetric with each other with respect to
a segment that connects the origin O to a central
position of the reproduction screen PSCl1 in the
horizontal direction even after remapping.

[0135]

Moreover, it is understood that the object OBJ3 and
the object OBJ4 located outside of the reference screen
RSC11 are bilaterally symmetric with each other with
respect to the segment that connects the origin O to the
central position of the reproduction screen PSC1l1l in the
horizontal direction, and the object OBJ5 and the object
OBJ6 located outside of the reference screen RSCIl1 are
bilaterally symmetric with each other with respect to the
segment in the horizontal direction. That is, it is
understood that the positions of all the objects after

remapping are appropriate positions.



47

[0136]

A pattern diagram of the positional relations among
the objects before remapping and after remapping in this
example is that depicted in Fig. 10. It is noted that
parts corresponding to those in Fig. 1 are denoted by the
same reference symbols in Fig. 10 and description of the
parts will be omitted as appropriate.

[0137]

In Fig. 10, the reference screen RSC11l and the
object OBJl to the object OBJ6 before remapping are
depicted in parts indicated by arrows A31 and A32. More
specifically, the reference screen RSC1l1l is located at
the position indicated by the uncorrected reference
screen information, and the object OBJl to the obiject
OBJ6 are located at the positions indicated by the
uncorrected object position information.

[0138]

On the other hand, the reproduction screen PSCl1l
and the object OBJl to the object OBJ6 after remapping
are depicted in parts indicated by arrows A33 and A34.
[0139]

In this example, the reference screen RSC1l1 and the
object OBJl to the object OBJ6 before remapping indicated
by the arrows A31 and A32 are located at the same

positions as those in the example depicted in Fig. 7.
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[0140]

Moreover, it is understood that in the parts
indicated by the arrows A33 and A34, the object OBJl, the
object 0OBJ3, and the object OBJ5 after remapping are
bilaterally symmetric with the object OBJ2, the object
OBJ4, and the object OBJ6 after remapping with respect to
the segment that connects the origin O to the central
position of the reproduction screen PSCl1l in the
horizontal direction. That is, it is understood that the
positional relation among the objects viewed from the
central position of the screen before remapping is
substantially the same as that after remapping, and
remapping has been performed appropriately.

[0141]
<Description of remapping process>

A remapping process performed by the information
processing apparatus 11 will next be described with
reference to the flowchart of Fig. 11.

[0142]

In Step S11, the offset angle calculation section
21 calculates the offset angle @orfset value ON the basis of
the supplied reference screen information, and supplies
the offset angle Qorfset value £O the position information
correction section 22.

[0143]
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Specifically, the offset angle calculation section
21 calculates the offset angle Qoffset value Py conducting
calculation represented by Equation (3).

[0144]

In Step S12, the position information correction
section 22 corrects the reference screen information and
the object position information supplied from outside on
the basis of the offset angle Qcrfset value sUpplied from the
offset angle calculation section 21.

[0145]

For example, the position information correction
section 22 corrects the reference screen information by
conducting calculation represented by Equations (4) and
(5) from the offset angle Qoffset vaiue and the reference
screen information, and supplies the resultant corrected
reference screen information to the object remapping
section 23.

[0146]

Furthermore, the position information correction
section 22 corrects the object position information by
conducting calculation represented by Equation (6) from
the offset angle @Qoffset value @and the object position
information, and supplies the resultant corrected object
position information to the object remapping section 23.

[0147]
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In Step S13, the object remapping section 23
performs remapping of each object position on the basis
of the reproduction screen information supplied from
outside, and the corrected reference screen information
and the corrected object position information supplied
from the position information correction section 22.
[0148]

For example, the object remapping section 23
calculates the object position information that indicates
the remapped positions of the objects by conducting
calculation represented by Equations (2) and (7) on the
basis of the corrected reference screen information, the
reproduction screen information, and the corrected object
position information. The object remapping section 23
then outputs the object position information obtained as
described above to a subsequent stage, and the remapping
process is ended.

[0149]

In this way, the information processing apparatus
11 performs remapping after correcting the reference
screen information and the object position information.
By doing so, it is possible to perform appropriate
remapping without dependence on the located position of
the reference screen RSCI1.

[0150]
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<First Modification of First Embodiment>
<Remapping>

Meanwhile, as specified in ISO/IEC 23008-3 “3D
Audio” standard, a range of each of the horizontal angle

nominal

Pleft of the left end and the horizontal angle
@rmmfmmnd of the right end of the reference screen RSC11
and the horizontal angle ¢ of each object is often
specified to be equal to or greater than -180° and equal
to or smaller than 180°.

[0151]

In such a case, it is necessary to appropriately
correct the horizontal angles so that the horizontal
angles are values within a preset range, that is, values
equal to or greater than -180° and equal to or smaller
than 180° at a time of calculating the corrected
reference screen information and the corrected object
position information.

[0152]

Furthermore, when the range of each of the
horizontal angles @ies ™", @rmmfmmnd, and ¢ 1s specified
to be equal to or greater than -180° and equal to or
smaller than 180° and the reference screen RSCl1l is
located in a backward direction of the user Ull, that is,

located in the negative direction of the x—-axis when

being viewed from the user Ull, the horizontal angles
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nominal nominal nominal

nominal
Pirert and Prignt .

often satisfy ©@iert < Qright
In such a case, it 1is necessary to appropriately correct
the offset angle @Qoffset value PY an appropriate correction
value at a time of calculating the offset value Qoffset value-

[0153]

Note that it is assumed hereafter that the

nominal nominal

horizontal angles @Qiert are in a state

and (-pright

nominal nominal

of satisfying o@iert < @right unless specified
otherwise when the reference screen RSC1l1l is placed in
the backward direction of the user Ull.

[0154]

When the range of each of the horizontal angles
Qrese O™, @rigne ™™™, and ¢ is specified to fall within
the range equal to or greater than -180° and equal to or
smaller than 180° in advance, remapping may be performed
as follows.

[0155]

Note that description will be continued hereinafter
while specifically referring to a case in which reference
screen information, object position information, and
reproduction screen information depicted in Fig. 12 are
given by way of example. In addition, Fig. 12 corresponds
to Fig. 2 and description of similar parts in Fig. 12 to

those in Fig. 2 will be omitted as appropriate.

[0156]
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In Fig. 12, the reference screen information of the
reference screen RSCI11 and the object position
information of the object OBJl to the object OBJ6 are
depicted in a part indicated by an arrow Q31.

[0157]

In this example, a position of the reference screen
RSC11 indicated by the reference screen information is a
position obtained by rotating the position depicted in
the example of Fig. 2 by as much as 180° in the direction
of the horizontal angle Azimuth. That is, in the example
of Fig. 2, the central position of the reference screen
RSC11 is identical to the reference position, whereas in
the example depicted in Fig. 12, the central position of

the reference screen RSCl1l is a position indicated by a

horizontal angle Azimuth = 180° and a perpendicular angle
Elevation = 0°.
[0158]

Likewise, in the example depicted in Fig. 12, a
position of each object indicated by the object position
information is a position obtained by rotating the
position of the same object depicted in the example of
Fig. 2 by as much as 180° in the direction of the
horizontal angle Azimuth.

[0159]

Therefore, a relative positional relation between
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the reference screen RSC1l1 and each object in the example
depicted in Fig. 2 is the same as that in the example
depicted in Fig. 12.

[0160]

Furthermore, the reproduction screen information is
depicted in a part indicated by an arrow Q32, and this
reproduction screen information is the same as the
reproduction screen information depicted in Fig. 2.

[0161]

When the reference screen information, the object
position information, and the reproduction screen
information described above are given, the offset angle
calculation section 21 may calculate the offset angle
Qoffset_value 25 represented by the following Equation (8) in
place of Equation (3) described above.

[0162]

[Math. 8]

-
nominal nominal
Dlert T Drignt

2

nominal nominal
for  Grignt SO eft
¢off$e1:~value =9

nominal nominal

300"+ D jpr + D ignt

nominal nominal

- for  dilert <Orignt

(8)
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[0163]

nominal nominal

Note that, in Equation (8), oiert and Qrignt
indicate the horizontal angles Azimuth that indicate the
positions of the left end and the right end of the
reference screen RSCI11.

[0164]

In Equation (8), when the horizontal angles

nominal nominal

nominal nominal
Preft and Qright that

satisfy @iest < Qrigne ,

is, the reference screen RSC11 is present in the backward
direction, 180° is added to the angle determined by
Equation (3) as a correction value to obtain a final
offset angle Qorset_value-

[0165]

The reason is as follows. When the reference
screen RSC1l1l is present in the backward direction and the
offset angle @Qoffset value 15 calculated as represented by
Equation (3), the same angle as that when the reference
screen RSC1l1l is present in the front direction is
obtained as the offset angle @orfset value. Owing to this, it
is necessary to add 180° as the correction value to
accurately correct the offset angle.

[0166]

Furthermore, in Equation (8), when the horizontal

nominal nominal nominal <

angles Qiert and Qrignt do not satisfy @iert

@rmmfmmnd, that is, the reference screen RSCl1l is not
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present in the backward direction, the offset angle
Qoffset_value 15 calculated in the similar manner to that
represented by Equation (3) described above.

[0167]

When the offset angle Qoffset value 1S calculated as
represented by Equation (8), the position information
correction section 22 may calculate the corrected
reference screen information as represented by the
following Equations (9) and (10) in place of Equations
(4) and (5). Likewise, the position information
correction section 22 may calculate the corrected object
position information as represented by Equation (11) in

place of Equation (6).

[0168]
[Math. 9]
( hominal o
¢ left (boffset_v&iue'{'%e
nominal o
for ¢ left <(¢o§fset_va§ae_180 )
nominal nominal
qboffsetmleft =<0 left “(Z)offsetmva%ue

nominal

for ((’b sffset_vah.sem‘ 800 ) S (;b feft g ( d) of fset_va |ue"+‘qI 800 )

hominal °
¢ left Qsoffset_v&iue_%o

. nominal
for  (180°+ ésﬁs&‘{_ya!ﬂe) <¢ feft

(9)
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[0169]
[Math. 10]

( nominal a

¢ right — ¢ sffse’{_v&iue'i'gﬁo
nominal o
for ¢'r§ght < (E}f}{;?é‘set_&f&%ae_lgo )
nhominal nominal

cboffset_right =9 (bright B éaffse’i_miue

nominal

for (¢ offse’{_@za%ue_]g@a} <¢ right <(¢ offset_valueﬂgoo)

norminal o
¢ right — ¢ affset_v&iue_?’ﬁe

~

o inal
for (180" + éaﬁset_ﬁaiﬁe} <9 ??z;ga
(10)

[0170]

[Math. 11]

¢-¢ offset_vaEue+36053
for p< ( ¢ offset_value™ 180%)

¢ offset = 3 ¢-9 offset_valuse
for ( Q&‘ offset_value 1 809 ) S é S ( ¢ offset_val ue+ 1 800 )

$-9 offset_vaine_i;ﬁeg

for (1800 + @ effset_¥aiue> < QS
(11)

[0171]

Note that, in Equations (9) to (11), ®offset value
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indicates the offset angle Qorfset value- Furthermore, in

nominal

Equation (9), ©@iert indicates the horizontal angle

Azimuth that indicates the position of the left end of

nominal

the reference screen RSCl1l, and OQcffset left indicates a

horizontal angle Azimuth after correcting the horizontal

neminal ysing the offset angle @oreset value-

angle @Qiest
[0172]

In Equation (10), @rmmfmmnd indicates the
horizontal angle Azimuth that indicates the position of
the right end of the reference screen RSC1l1, and

@oﬁsa;mgmfmmnd indicates a horizontal angle Azimuth after

nominal

correcting the horizontal angle Qrignt using the
offset angle Qorfset value-
[0173]

Moreover, in Equation (11), ¢ indicates the
horizontal angle Azimuth that indicates the horizontal
position of each object included in the object position
information, and @urrset indicates a horizontal angle
Azimuth obtained after correcting the horizontal angle ¢
using the offset angle @offset value-

[0174]

nominal

For example, in Equation (9), when @Qieft <

QPoffset_value — 1800/ that iSI when (pleftnominal — Qoffset_value < -
180°, 360° is added to the horizontal angle determined by

Equation (4) described above to obtain the final
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horizontal angle (poffset_leftnomlnal.

[0175]

In such a situation, when the horizontal angle

nominal

Qoffset_left is obtained as represented by Equation (4),
a value of the horizontal angle @Mf%tieﬁ?Md”d that is

originally supposed to be equal to or greater than -180°
and equal to or smaller than 108° becomes smaller than -

180°. To address the problem, in calculation represented

nominal

by Equation (9)/ when Pireft < (-poffset_value - 1800/ 3600

is added to the horizontal angle obtained as represented

by Equation (4) as the correction value to accurately

nominal
.

correct the horizontal angle Qcffset left
[0176]

Furthermore, in Egquation (9), when Qoffset vaiue — 180°

nominal <

S (Dleft S (poffset_value + 1800, that iS, When _1800 S
QropeOmnal Qoffset_value & 180°, calculation is conducted in a
similar manner as that represented by Equation (4).

Moreover, in Equation (9), when OQorfset vaiue + 180° <

nominal

nal )
(-pleftnomlna ’ that 1s, when Pireft - (-poffset_value > 1800/ the

value of the horizontal angle Qersset 1eee ™" becomes

greater than 180°. Owing to this, similarly to the case

nominal

O0f Qieft < Qoffset value — 180°, -360° is added as the

correction value to accurately correct the horizontal

nominal
.

angle (-poffset_left

[0177]
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Furthermore, in not only Equation (9) but Equation
(10) or (11), the correction is performed as needed
similarly to the case of Equation (9).

[0178]

In this way, to add 360° or -360° as the correction
value depending on the corrected horizontal angle using
the offset angle @Qoffset value £Or each piece of information
such as Qreee”™™" — Qorset value, that is, as needed at a
time of correcting the reference screen information and
the object position information can be restated as a
process for adjusting the correction value used during
correction of the reference screen RSC11 or each obiject
position.

[0179]

When the corrected reference screen information and
the corrected object position information are calculated
as described above, the object remapping section 23
calculates object position information after remapping as
represented by Equations (2) and (7).

[0180]

For example, when remapping described above is
performed while the reference screen information, the
object position information, and the reproduction screen
information depicted in, for example, Fig. 12 are given,

object position information depicted in Fig. 13 is
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obtained as the object position information after
remapping.
[0181]

Note that, in Fig. 13, in respective fields for
“OBJ1” to “OBJG6,” the remapped object position
information of the object OBJl to the object 0OBJ6, that
is, horizontal angles Azimuth and perpendicular angles
Elevation of positions of the objects after remapping are
depicted.

[0182]

For example, in fields for the object OBJl which is
denoted by the character “OBJ1l,” characters “Azimuth” and
“Elevation” indicate horizontal and perpendicular
positions of the object OBRJ1l after remapping,
respectively, and “10.0” and “4.9” are described as the
horizontal angle Azimuth and the perpendicular angle
Elevation that indicate those positions. The horizontal
angle Azimuth “10.0” and the perpendicular angle
Elevation “4.9” are the horizontal angle ¢’ calculated as
represented by Equation (7) and the perpendicular angle
6’ calculated as represented by Equation (2),
respectively.

[0183]
In the example depicted in Fig. 13, the relative

positional relation among all the objects OBJl to OBJ6
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before remapping is substantially the same as that after
remapping.
[0184]

That is, it is understood that the object OBJ1l and
the object OBJ2, the object OBJ3 and the object 0OBJ4, and
the object OBJ5 and the object OBJ6 are bilaterally
symmetric with each other with respect to the segment
that connects the origin O to the central position of the
reproduction screen PSC1l1l in the horizontal direction
even after remapping.

[0185]

A pattern diagram of the positional relations among
the objects before remapping and after remapping in this
example is that depicted in Fig. 14. It is noted that
parts corresponding to those in Fig. 1 are denoted by the
same reference symbols in Fig. 14 and description of the
parts will be omitted as appropriate.

[0186]

In Fig. 14, the reference screen RSCl11l and the
object OBJl to the object OBJ6 before remapping are
depicted in parts indicated by arrows A4l and A42. More
specifically, the reference screen RSCl1l is located at
the position indicated by the uncorrected reference
screen information, and the object OBJl to the obiject

OBJ6 are located at the positions indicated by the
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uncorrected object position information.
[0187]

On the other hand, the reproduction screen PSCl1l
and the object OBJl to the object OBJ6 after remapping
are depicted in parts indicated by arrows A43 and Ad4.
[0188]

In this example, the position of the reference
screen RSC1l1l in the parts indicated by the arrows A4l and
A42 is in the backward direction of the user Ull.

[0189]

Moreover, it is understood that in the parts
indicated by the arrows A43 and A44, the object OBJl, the
object 0OBJ3, and the object OBRJS after remapping are
bilaterally symmetric with the object OBJ2, the object
OBJ4, and the object OBJ6 after remapping with respect to
the segment that connects the origin O to the central
position of the reproduction screen PSCl11l in the
horizontal direction. That is, it is understood that the
positional relation among the objects viewed from the
central position of the screen before remapping is
substantially the same as that after remapping, and
remapping has been performed appropriately.

[0190]
As described above, when the range of each of the

horizontal angles @es ™", @rmmfmmnd, and ¢ is specified
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to fall within the range equal to or greater than -180°
and equal to or smaller than 180°, the offset angle
calculation section 21 calculates the offset angle
Qofrfset_value DY conducting calculation represented by
Equation (8) in Step S11 of the remapping process
described with reference to FIG. 11.

[0191]

Furthermore, in Step S12, the position information
correction section 22 corrects the reference screen
information by conducting calculation represented by
Equations (9) and (10), and corrects the object position
information by conducting calculation represented by
Equation (11). Then, in Step S13, the object remapping
section 23 calculates the object position information
that indicates the remapped positions of the objects by
conducting calculation represented by Equations (2) and
(7).

[0192]

In this way, the information processing apparatus
11 can perform appropriate remapping even when the range
of each of the horizontal angles @jce ™0, @rmmfm“nd, and
© 1s specified to fall within the range equal to or
greater than -180° and equal to or smaller than 180°.
[0193]

<Second Modification of First Embodiment>
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<Remapping>

Note that the example in which the central position
of the reproduction screen PSCll is identical to the
reference position has been described above as a concrete
example. However, even when the central position of the
reproduction screen PSC1l1l is not identical to the
reference position, it is possible to perform appropriate
remapping by conducting correction using an offset angle
of the reproduction screen as follows.

[0194]

Note that description will be continued hereinafter
while specifically referring to a case in which reference
screen information, object position information, and
reproduction screen information depicted in Fig. 15 are
given by way of example. In addition, Fig. 15 corresponds
to Fig. 5 and description of similar parts in Fig. 15 to
those in Fig. 5 will be omitted as appropriate.

[0195]

In Fig. 15, the reference screen information of the
reference screen RSC11l and the object position
information of the object OBJl to the object OBRJ6 are
depicted in a part indicated by an arrow Q41. The
reference screen information and the object position
information of the object OBJl to the object OBJ6 are the

same as the reference screen information and the object
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position information of the object OBJl to the object
OBJ6 depicted in Fig. 5.
[0196]

Furthermore, the reproduction screen information is
depicted in a part indicated by an arrow Q42.
[0197]

In this example, a position of the reproduction
screen PSCl1l indicated by the reproduction screen
information is a position obtained by rotating the
position depicted in the example of Fig. 2 by as much as
180° in the direction of the horizontal angle Azimuth.
That is, in the example of Fig. 2, the central position
of the reproduction screen PSCll is identical to the
reference position, whereas in the example depicted in
Fig. 15, the central position of the reproduction screen
PSC11 is a position indicated by a horizontal angle
Azimuth = 180° and a perpendicular angle Elevation = 0°.
[0198]

When the reference screen information, the object
position information, and the reproduction screen
information described above are given, the offset angle
calculation section 21 calculates the offset angle
Qorfset_value and also calculates a reproduction screen
offset angle @repro_offset_value PY conducting calculation

represented by, for example, the following Equation (12).



67

[0199]
[Math. 12]
repro repro
_ Drert T Prignt .
(brepro_offset_value - 2 < (12)
[0200]

repro repro

Note that, in Equation (12), @Qieft and Qrignt

indicate the horizontal angles Azimuth that indicate the

positions of the left end and the right end of the

repro

reproduction screen PSCll. The information @iest and

repro

Qright is included in the reproduction screen
information.
[0201]

Furthermore, in addition to correction of the
reference screen information and correction of the object
position information described above, the position
information correction section 22 corrects the
reproduction screen information on the basis of the
reproduction screen offset angle Qrepro offset value 1N such a
manner that the central position of the reproduction
screen PSCl1l becomes identical to the reference position.
That is, the corrected reproduction screen information is
calculated by calculation represented by the following
Equations (13) and (14).

[0202]

[Math. 13]
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repro — repro e s
(b offset_left ™ 05 left (b repro_offset_valuye (13)
[0203]
[Math. 14]
repro _ repro .
¢) of fset_right ™ (b right Cb repro_offset_value (14)

[0204]

repro

Note that, in Equation (13), @Qieft indicates the

horizontal angle Azimuth that indicates the position of

the left end of the reproduction screen PSCll, and

epro

Poffset left indicates a horizontal angle Azimuth after

repro

correcting the horizontal angle @icft using the

reproduction screen offset angle OQrepro offset value. That 1is,

repro

Qoffset_left indicates the horizontal angle Azimuth that

indicates the corrected position of the left end of the
reproduction screen PSC11.

[0205]

repro

Moreover, in Equation (14), @rignt indicates the

horizontal angle Azimuth that indicates the position of

the right end of the reproduction screen PSCl1l, and

repro

Qoffset_right indicates a horizontal angle Azimuth after

epro

correcting the horizontal angle Qyignt using the

reproduction screen offset angle OQrepro offset value. That 1is,

epro

@oﬁsa;nmmr indicates the horizontal angle Azimuth that

indicates the corrected position of the right end of the
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reproduction screen PSC11.
[0206]

PO included in

Therefore, the horizontal angle Qiest
the reproduction screen information is corrected by the
calculation represented by Equation (13), and the

tPT° included in the reproduction

horizontal angle @rignt
screen information is corrected by the calculation
represented by Equation (14).

[0207]

Such a process for calculating the corrected
reference screen information is a process for rotating
the reproduction screen PSCll by as much as the
reproduction screen offset angle OQrepro offset value, that 1is,
by as much as a misalignment of the central position of
the reproduction screen PSCll from the reference position.
Through this process, the reproduction screen information
is corrected in such a manner that the central position
of the reproduction screen PSCll becomes identical to the
reference position.

[0208]

Note that the reproduction screen PSCl1l the
position of which has been corrected in such a manner
that the central position becomes identical to the
reference position is also referred to as “corrected

144

reproduction screen PSC11l’,” hereinafter.
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[0209]

When the corrected reproduction screen information
as well as the corrected reference screen information and
the corrected object position information is obtained as
described above, the object remapping section 23 performs
remapping. That is, the position of each object is
remapped in conformity with the position of the corrected
reproduction screen PSCl11’.

[0210]

Specifically, the object remapping section 23
calculates the object position information after
remapping by conducting calculation represented by the
following Equation (15) on the basis of the corrected
reference screen information, the corrected reproduction
screen information, and the corrected object position
information.

[0211]

[Math. 15]
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~

repro o
qj offset_right 180

nominal o
qj offset_right'l'1 80

(e +180°) —180°

hominal

for -180°< éoffset< qboffset_right

repro repro
y ¢ offset_left™ ¢ offset right ( nominal ) repro
¢ =9 hominal nominal ) é’{;??set_ ¢ offset_right +¢ offset_right

¢ offset_left™ ¢ offset right

nomingl hominal
for (35 offsst r ightS (b 0ffset< (b offset_left

0 repro
180"~ (boffset_left nominal repro
. nominal (énffsﬁi_ éﬁ?fset_!eft) + t:‘{\’effset_l\a'ft
180"~ (boffset_left

nominal

for éaffsat_ieftg ¢offset<180°

(15)
[0212]

Note that, in Equation (15), ¢’ indicates the
horizontal angle Azimuth that indicates the horizontal
position of each object after remapping, and OQcffset
indicates the horizontal position of the object before
remapping, that is, the horizontal angle Azimuth included
in the corrected object position information.

[0213]

Furthermore, in Equation (15), @orrset 1eec ™™ and

@oﬁsa;mgmfmmnﬂ indicate the horizontal angles Azimuth that

indicate the corrected horizontal positions of the left

end and the right end of the reference screen RSC11l. That

nominal nominal

1S, Qorfset_left and Qorfset_right indicate the
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horizontal angles Azimuth of the left end and the right
end of the reference screen RSCl1l included in the
corrected reference screen information.

[0214]

epro

Moreover, in Equation (15), O@cffset left and

tPT° indicate the horizontal angles Azimuth that

Poffset_right
indicate the horizontal positions of the left end and the
right end of the corrected reproduction screen PSC11’.
[0215]

The object position information after remapping
obtained here is for the corrected reproduction screen
PSC11’. That is, the information is the object position
information when the central position of the reproduction

screen PSCl1l is identical to the reference position.

Actually, however, the reproduction screen PSCIl1l is at

repro repro

the position indicated by @iert and Qrignt included in
the reproduction screen information, and is rotated by as
much as the reproduction screen offset angle
Qrepro_offset_value- Therefore, calculation is conducted as
represented by the following Equation (16), and the
object position information after remapping is corrected
to that for the actual reproduction screen PSC1l1.

[0216]

[Math. 16]

¢ = ¢’ +°qbrepr0_0ffset_vaiﬁe < (16)
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[0217]

Note that, in Equation (16), ¢’ indicates the
horizontal angle Azimuth included in the object position
information after remapping of each object calculated for
the corrected reproduction screen PSC1l1l’, and ¢’’
indicates a horizontal angle after correcting the
horizontal angle ¢’ using the reproduction screen offset
angle Qrepro offset_value. That is, ¢’’ indicates the
horizontal angle Azimuth included in the corrected object
position information after remapping.

[0218]

FEach object position after remapping is thereby
corrected in conformity with the position of the
reproduction screen PSC11.

[0219]

When remapping described hereinabove is performed
while the reference screen information, the object
position information, and the reproduction screen
information depicted in, for example, Fig. 15 are given,
object position information depicted in Fig. 16 is
obtained as the object position information after
remapping.

[0220]
Note that, in Fig. 16, in respective fields for

“OBJ1” to “OBJG6,” the remapped object position
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information of the object OBJl to the object 0OBJ6, that
is, horizontal angles Azimuth and perpendicular angles
Elevation of positions of the objects after remapping are
depicted.

[0221]

For example, in fields for the object OBJl which is
denoted by the character “OBJ1l,” characters “Azimuth” and
“Elevation” indicate horizontal and perpendicular
positions of the object OBRJ1l after remapping,
respectively, and “-170.0” and “4.9” are described as the
horizontal angle Azimuth and the perpendicular angle
Elevation that indicate those positions. The horizontal
angle Azimuth “-170.0” and the perpendicular angle
Elevation “4.9” are the horizontal angle ¢’’ calculated
as represented by Equation (16) and the perpendicular
angle 06’ calculated as represented by Equation (2),
respectively.

[0222]

In the example depicted in Fig. 16, the relative
positional relation among all the objects OBJl to OBJ6
before remapping is substantially the same as that after
remapping.

[0223]
That is, it is understood that the object OBJ1l and

the object OBJ2, the object OBJ3 and the object OBJ4, and
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the object OBJ5 and the object OBJ6 are bilaterally
symmetric with each other with respect to the segment
that connects the origin O to the central position of the
reproduction screen PSC1ll in the horizontal direction
even after remapping.

[0224]

A pattern diagram of the positional relations among
the objects before remapping and after remapping in this
example is that depicted in Fig. 17. It is noted that
parts corresponding to those in Fig. 1 are denoted by the
same reference symbols in Fig. 17 and description of the
parts will be omitted as appropriate.

[0225]

In Fig. 17, the reference screen RSC11l and the
object OBJl to the object OBJ6 before remapping are
depicted in parts indicated by arrows A51 and A52. More
specifically, the reference screen RSC1l1l is located at
the position indicated by the uncorrected reference
screen information, and the object OBJl to the obiject
OBJ6 are located at the positions indicated by the
uncorrected object position information.

[0226]

On the other hand, the reproduction screen PSCl1l

and the object OBJl to the object OBJ6 after remapping

are depicted in parts indicated by arrows A53 and A54.
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[0227]

In this example, the reference screen RSC1l1 and the
object OBJl to the object OBJ6 before remapping indicated
by the arrows A51 and A52 are located at the same
positions as those in the example depicted in Fig. 7.
[0228]

Moreover, it is understood that in the parts
indicated by the arrows A53 and A54, the object OBJl, the
object 0OBJ3, and the object OBJ5 after remapping are
bilaterally symmetric with the object OBJ2, the object
OBJ4, and the object OBJ6 after remapping with respect to
the segment that connects the origin O to the central
position of the reproduction screen PSCl1l in the
horizontal direction. That is, it is understood that the
positional relation among the objects viewed from the
central position of the screen before remapping is
substantially the same as that after remapping, and
remapping has been performed appropriately.

[0229]
<Example of configuration of information processing
apparatus>

When performing the processes described above, the
information processing apparatus 11 is configured as
depicted in, for example, Fig. 18. It is noted that parts

corresponding to those in Fig. 8 are denoted by the same
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reference symbols in Fig. 18 and description of the parts
will be omitted as appropriate.
[0230]

The information processing apparatus 11 depicted in
Fig. 18 includes the offset angle calculation section 21,
the position information correction section 22, and the
object remapping section 23.

[0231]

In this example, the reproduction screen
information is supplied to the offset angle calculation
section 21 and the position information correction
section 22.

[0232]

The offset angle calculation section 21 calculates
the offset angle @Qoffset value- LN addition, the offset angle
calculation section 21 calculates a horizontal angle
formed between the front direction of the user Ull
present in the reproduction space, that is, the direction
from the origin O to the reference position and a
direction from the origin O to the central position of
the reproduction screen PSC11 as the reproduction screen
offset angle @repro offset_value ON the basis of the supplied
reproduction screen information. The offset angle
calculation section 21 supplies the offset angle

Qofrfset_value and the reproduction screen offset angle
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Qrepro_offset_value £O the position information correction
section 22.
[0233]

The reproduction screen offset angle OQrepro offset_value
is a horizontal angle Azimuth that indicates a
misalignment amount of the central position of the
reproduction screen PSCll from the reference position in
the direction of the horizontal angle Azimuth. That is,
the reproduction screen offset angle Qrepro offset_value 1S
information that indicates an offset amount of the
reproduction screen PSCll from the reference position
present in the front direction of the user Ull. ©Note that
the information that indicates the offset amount of the
reproduction screen PSCll is not limited to the
reproduction screen offset angle Qrepro offset_value and may be
any information.

[0234]

The position information correction section 22
performs correction to not only obtain the corrected
reference screen information and the corrected object
position information but also obtain the corrected
reproduction screen information. The position information
correction section 22 supplies the corrected reference
screen information, the corrected object position

information, the corrected reproduction screen
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information, and the reproduction screen offset angle
Qrepro_offset_value O the object remapping section 23.
[0235]

That is, the position information correction
section 22 corrects the reproduction screen information
supplied from outside on the basis of the reproduction
screen offset angle @repro offset_value SUpplied from the
offset angle calculation section 21, and obtains
corrected reproduction screen information.

[0236]

The object remapping section 23 performs remapping
of the object position information, that is, each object
position on the basis of the corrected reference screen
information, the corrected object position information,
the corrected reproduction screen information, and the
reproduction screen offset angle OQrepro offset_value SUpplied
from the position information correction section 22, and
outputs resultant object position information.

[0237]
<Description of remapping process>

A remapping process performed by the information
processing apparatus 11 depicted in Fig. 18 will next be
described with reference to the flowchart of Fig. 19.
[0238]

In Step S41, the offset angle calculation section
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21 calculates the offset angle @Qoffset value and the
reproduction screen offset angle Qrepro offset_value ON the
basis of the supplied reference screen information and
the supplied reproduction screen information, and
supplies the offset angle OQoffset valiue and the reproduction
screen offset angle @repro offset_value £O the position
information correction section 22.

[0239]

Specifically, the offset angle calculation section
21 calculates the offset angle OQoffset value Y conducting
calculation represented by Equation (3). Furthermore, the
offset angle calculation section 21 calculates the
reproduction screen offset angle OQrepro offset _value DY
conducting calculation represented by Equation (12).
[0240]

In Step S42, the position information correction
section 22 corrects the reference screen information, the
object position information and the reproduction screen
information supplied from outside on the basis of the
offset angle @offset value @and the reproduction screen offset
angle Qrepro offset_value Supplied from the offset angle
calculation section 21.

[0241]
For example, the position information correction

section 22 corrects the reference screen information and
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the object position information by performing a similar
process to the process of Step S12 in Fig. 11, and
obtains the corrected reference screen information and
the corrected object position information.

[0242]

Furthermore, for example, the position information
correction section 22 conducts calculation represented by
Equations (13) and (14) on the basis of the reproduction
screen offset angle @repro offset_valuer thereby correcting the
reproduction screen information and obtaining the
corrected reproduction screen information.

[0243]

The position information correction section 22
supplies the corrected reference screen information, the
corrected object position information, the corrected
reproduction screen information, and the reproduction
screen offset angle @repro orfset_value Obtained as described
above to the object remapping section 23.

[0244]

In Step S43, the object remapping section 23
performs remapping of each object position on the basis
of the corrected reference screen information, the
corrected object position information, the corrected
reproduction screen information, and the reproduction

screen offset angle Qrepro offset value supplied from the
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position information correction section 22.
[0245]

For example, the object remapping section 23
calculates the object position information that indicates
the remapped position of each object by conducting
calculation represented by Equations (2), (15), and (16).
The object remapping section 23 then outputs the object
position information obtained as described above to the
subsequent stage, and the remapping process is ended.
[0246]

In this way, the information processing apparatus
11 performs remapping after correcting the reference
screen information, the object position information, and
the reproduction screen information. The information
processing apparatus 11 then corrects the object position
information by as much as a correction of the
reproduction screen information. By doing so, it is
possible to perform appropriate remapping without
dependence on the located positions of the reference
screen RSC11 and the reproduction screen PSC11.

[0247]

In the first embodiment and the first modification
of the first embodiment, the example of calculating the
offset angle for the horizontal angles and correcting the

horizontal angles in each of the reference screen
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information and the object position information on the
basis of the offset angle has been described. However, a
similar process may be performed for not only the
horizontal angles but also the perpendicular angles and
the perpendicular angles in each of the reference screen
information and the object position information may be
corrected.

[0248]

In such a case, an offset angle is calculated also
for the perpendicular angles in a similar manner to the
case for the horizontal angles. The perpendicular angles
in the reference screen information and the object
position information are corrected on the basis of the
calculated offset angle, and remapping is then performed.
[0249]

Likewise, also in the second modification of the
first embodiment, the perpendicular angles in each of the
reference screen information, the object position
information, and the reproduction screen information may
be corrected. Furthermore, the second modification of the
first embodiment may be combined with the first
modification of the first embodiment.

[0250]
Moreover, it has been described so far that after

the reference screen information and the object position
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information are corrected in conformity with the
reference screen RSC11, the object position information
indicating the position of each object after remapping is
calculated using the corrected reference screen
information and the corrected object position information
obtained by the correction. However, only the object
position information, that is, the position of each
object may be corrected in conformity with the reference
screen RSCI11.

[0251]

In such a case, after the offset angle is
calculated, the object position information is corrected
on the basis of the offset angle and used as the
corrected object position information. Subsequently, the
remapping of each object position is performed on the
basis of the corrected object position information, the
reference screen information, and the reproduction screen
information. That is, the object position information
that indicates the position of each object after
remapping is calculated.

[0252]

Meanwhile, a series of processes described above
can be either executed by hardware or executed by
software. When a series of processes is executed by

software, a program constituting the software is



85

installed into a computer. Here, types of the computer
include a computer incorporated into dedicated hardware,
a computer, for example, a general-purpose personal
computer, capable of executing various functions by
installing various programs into the computer, and the
like.

[0253]

Fig. 20 is a block diagram illustrating an example
of a configuration of the hardware of the computer
executing a series of processes described above by the
program.

[0254]

In a computer, a CPU (Central Processing Unit) 501,
a ROM (Read Only Memory) 502, and a RAM (Random Access
Memory) 503 are mutually connected by a bus 504.

[0255]

An input/output interface 505 is also connected to
the bus 504. An input section 506, an output section 507,
a recording section 508, a communication section 509, and
a drive 510 are connected to the input/output interface
505.

[0256]

The input section 506 includes a keyboard, a mouse,

a microphone, an imaging element, and the like. The

output section 507 includes a display, a loudspeaker, and
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the like. The recording section 508 includes a hard disk,
a nonvolatile memory, and the like. The communication
section 509 includes a network interface and the like.
The drive 510 drives a removable recording medium 511
such as a magnetic disk, an optical disk, a magneto-
optical disk or a semiconductor memory.

[0257]

In the computer configured as described above, the
CPU 501 loads a program recorded in, for example, the
recording section 508 to the RAM 503 via the input/output
interface 505 and the bus 504 and executes the program,
whereby a series of processes described above is
performed.

[0258]

The program executed by the computer (CPU 501) can
be provided by, for example, recording the program in the
removable recording medium 511 serving as a package
medium or the like. Alternatively, the program can be
provided via a wired or wireless transmission medium such
as a local area network, the Internet, or digital
satellite broadcasting.

[0259]

In the computer, the program can be installed into

the recording section 508 via the input/output interface

505 by attaching the removable recording medium 511 to
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the drive 510. Alternatively, the program can be received
by the communication section 509 via the wired or
wireless transmission medium and installed into the
recording section 508. In another alternative, the
program can be installed into the ROM 502 or the
recording section 508 in advance.

[0260]

Note that the program executed by the computer may
be a program for performing processes in time series in
an order described in the present specification or may be
a program for performing the processes either in parallel
or at necessary timing such as timing of calling.

[0261]

Moreover, the embodiments of the present technique
are not limited to the embodiments described above and
various changes and modifications can be made without
departing from the spirit of the present technique.

[0262]

For example, the present technique can have a cloud
computing configuration for causing a plurality of
apparatuses to process one function in a sharing or
cooperative fashion.

[0263]
Furthermore, each step described in the above

flowcharts can be not only executed by one apparatus but
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also executed by a plurality of apparatuses in a sharing
fashion.
[0264]

Moreover, when one step includes a plurality of
processes, the plurality of processes included in the one
step can be not only executed by one apparatus but also
executed by a plurality of apparatuses in a sharing
fashion.

[0265]

Furthermore, the present technique can be
configured as follows.
[0266]

(1)

An information processing apparatus including:

an offset calculation section that calculates an
offset amount of a position of a reference screen from a
reference position present in a front direction of a
user;

a position correction section that corrects a
position of an audio object referred with the reference
position, in conformity with the position of the
reference screen on the basis of the offset amount; and

a remapping section that remaps the position of the
audio object in conformity with a position of a

reproduction screen on the basis of the corrected
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position of the audio object.
(2)

The information processing apparatus according to
(1), in which

the offset calculation section corrects the offset
amount by a predetermined correction value when the
reference screen is placed in a backward direction of the
user.
(3)

The information processing apparatus according to
(1) or (2), in which

the position correction section adjusts a
correction value used during correction of the position
of the audio object when a range of information that
indicates the position of the audio object is specified
as a range within a predetermined range.
(4)

The information processing apparatus according to
any one of (1) to (3), in which

the position correction section corrects the
position of the reference screen on the basis of the
offset amount, and

the remapping section remaps the position of the
audio object on the basis of the corrected position of

the reference screen and the corrected position of the
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audio object.
(5)

An information processing method including the
steps of:

calculating an offset amount of a position of a
reference screen from a reference position present in a
front direction of a user;

correcting a position of an audio object referred
with the reference position, in conformity with the
position of the reference screen on the basis of the
offset amount; and

remapping the position of the audio object in
conformity with a position of a reproduction screen on
the basis of the corrected position of the audio object.
(6)

A program for causing a computer to execute a
process including the steps of:

calculating an offset amount of a position of a
reference screen from a reference position present in a
front direction of a user;

correcting a position of an audio object referred
with the reference position, in conformity with the
position of the reference screen on the basis of the
offset amount; and

remapping the position of the audio object in
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conformity with a position of a reproduction screen on
the basis of the corrected position of the audio object.
[Reference Signs List]

[0267]

11: Information processing apparatus

21: Offset angle calculation section

22: Position information correction section

23: Object remapping section
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CLAIMS:

1. An information processing apparatus comprising:

a bit stream input section that inputs a bit stream
including a position of an audio object and a position of a
reference screen;

an offset calculation section that calculates an offset
amount of the position of the reference screen from the
reference position present in a front direction of a user;

a position correction section that corrects the position of
the reference screen on the Dbasis of the offset amount and
corrects a position of an audio object referred with the
reference position, in conformity with the position of the
reference screen on the basis of the offset amount; and

a remapping section that remaps the position of the audio
object in conformity with a position of a reproduction screen on
the basis of the corrected position of the reference screen and

the corrected position of the audio object.

2. An information processing method comprising the steps of:

inputting a bit stream including a position of an audio
object and a position of a reference screen;

calculating an offset amount of the position of the
reference screen from the reference position present in a front
direction of a user;

correcting the position of the reference screen on the
basis of the offset amount and corrects a position of an audio
object referred with the reference position, in conformity with
the position of the reference screen on the basis of the offset

amount; and
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remapping the position of the audio object in conformity with a
position of a reproduction screen on the basis of the corrected
position of the reference screen and the corrected position of

the audio object.

3. A computer readable medium containing program instructions
for causing a computer to perform a method of:

inputting a bit stream including a position of an audio
object and a position of a reference screen;

calculating an offset amount of the position of the
reference screen from the reference position present in a front
direction of a user;

correcting the position of the reference screen on the
basis of the offset amount and corrects a position of an audio
object referred with the reference position, in conformity with
the position of the reference screen on the basis of the offset
amount; and

remapping the position of the audio object in conformity
with a position of a reproduction screen on the basis of the
corrected position of the reference screen and the corrected

position of the audio object.
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