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SIGNAL PROCESSING APPARATUS, SIGNAL
PROCESSING METHOD, AND SIGNAL
PROCESSING SYSTEM

TECHNICAL FIELD

[0001] The present technology relates to a signal process-
ing apparatus, a signal processing method, and a signal
processing system, and particularly to a technology for a
signal processing apparatus which generates tactile signals
for tactile presentation.

BACKGROUND ART

[0002] There has been proposed a technology for provid-
ing such a user experience that allows a user to experience
entertainment that is more realistic, by giving the user
stimuli other than auditory and visual stimuli along with
videos and sounds.

[0003] It is preferable to provide a similar tactile stimulus
for each of users viewing and listening to the same content.
[0004] However, the way of feeling the tactile stimulus
differs between the users depending on various factors.
[0005] Concerning such a problem, PTL 1 described
below discloses a technology for checking whether a tactile
presentation device is operating in a desired manner, and
then adjusting, if necessary, tactile signals for providing a
tactile stimulus for a user.

CITATION LIST
Patent Literature

[PTL 1]

[0006] JP 2015-215891A

SUMMARY

Technical Problem

[0007] Meanwhile, a creator of tactile signals generates
tactile signals to provide an appropriate tactile stimulus in
consideration of the details of content or the like. It is
preferable to adjust the tactile signals in such a manner as to
appropriately reflect the intention of the creator.

[0008] According to the method described in PTL 1, a user
(who experiences a tactile stimulus) is given a tactile stimu-
lus, checks the tactile stimulus by himself or herself, and
then adjusts tactile signals. In this case, however, the adjust-
ment does not necessarily reflect the intention of the creator.
[0009] The present technology has been developed in
consideration of such circumstances. An object of the pres-
ent technology is to adjust tactile signals such that an
appropriate tactile stimulus reflecting the intention of a
creator is provided for a user.

Solution to Problem

[0010] A signal processing apparatus according to the
present technology includes an information acquisition unit
that acquires state information indicating a state of a user
including a posture of the user, a tactile signal acquisition
unit that acquires a reference tactile signal for performing
tactile presentation to the user in a reference state, and an
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adjustment processing unit that generates an adjusted tactile
signal by adjusting the reference tactile signal on the basis
of the state information.

[0011] When the posture of the user changes, a tactile
stimulus that the user feels also changes. According to the
present configuration, the adjusted tactile signal correspond-
ing to the state of the user is generated by adjusting the
reference tactile signal on the basis of the state information
indicating the state of the user including the posture of the
user.

[0012] The signal processing apparatus described above
may further include a determination processing unit that
determines whether or not execution of the adjustment is
enabled.

[0013] Depending on the posture or the like of the user, a
tactile stimulus appropriate for the user may change or may
not change. According to the present configuration, it is
possible to switch between a case of executing the adjust-
ment on the basis of the state information regarding the user
and a case of not executing the adjustment, as necessary.

[0014] The determination processing unit of the signal
processing apparatus described above may decide a result of
the determination of whether or not the execution of the
adjustment is enabled, on the basis of an operation per-
formed by the user.

[0015] It is conceivable that whether or not to adjust the
tactile signal may automatically be decided according to the
type or the like of the tactile signal or otherwise be decided
by the user.

[0016] The signal processing apparatus described above
may further include an identification information setting unit
that sets, in the reference tactile signal, identification infor-
mation indicating whether or not the reference tactile signal
is to be adjusted.

[0017] In this configuration, the adjustment processing
unit can decide whether or not to make the adjustment, by
checking the identification information for each reference
tactile signal.

[0018] The determination processing unit of the signal
processing apparatus described above may determine
whether or not the adjustment is necessary, on the basis of
a difference between the posture of the user and the refer-
ence state.

[0019] This make it possible to appropriately determine
whether or not the reference tactile signal needs to be
adjusted, in consideration of the posture of the user.

[0020] The determination processing unit of the signal
processing apparatus described above may determine
whether or not the adjustment is disabled, on the basis of the
state information and the reference state.

[0021] For example, in a case where the state (e.g., pos-
ture) of the user excessively deviates from the reference
state, the user may not possibly feel an appropriate tactile
stimulus even when the reference tactile signal is adjusted.

[0022] The signal processing apparatus described above
may further include a communication control unit that
performs transmission control to transmit a tactile signal to
atactile signal reproducer configured to reproduce the tactile
signal. The communication control unit may perform the
transmission control such that the tactile signal is not
reproduced by the tactile signal reproducer in a case where
the adjustment is determined to be disabled.
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[0023] A tactile stimulus can be prevented from being
given to the user, by preventing the tactile signal from being
reproduced in a case where the adjustment is determined to
be disabled.

[0024] The communication control unit of the signal pro-
cessing apparatus described above may not transmit the
tactile signal in the case where the adjustment is determined
to be disabled.

[0025] This makes it possible to reduce a processing load
upon the transmission process for transmitting the tactile
signal.

[0026] The communication control unit of the signal pro-
cessing apparatus described above may transmit the tactile
signal with control information added to the tactile signal so
as to prevent the tactile signal from being reproduced in the
case where the adjustment is determined to be disabled.

[0027] With this, the signal processing apparatus for
adjusting the tactile signal can perform the transmission
process to transmit the tactile signal in a uniform manner
regardless of necessity or unnecessity of the adjustment. For
example, in a case of transmission of the tactile signals to
multiple tactile signal reproducers, there is no need to
perform control in such a manner as to avoid transmission of
the tactile signal to a specific tactile signal worn by a user
whose posture is considerably different from the reference
state.

[0028] The signal processing apparatus described above
may further include the communication control unit that
performs transmission control to transmit a tactile signal to
a tactile signal reproducer configured to reproduce the tactile
signal. The information acquisition unit may acquire visual
recognition information indicating whether or not the user is
visually recognizing a video that is to be visually recognized
by the user, and the communication control unit may per-
form the transmission control such that the tactile signal is
not reproduced by the tactile signal reproducer in a case
where information indicating that the user is not visually
recognizing the video is acquired as the visual recognition
information.

[0029] It is assumed that the user feels tactile stimuli in
various situations. As such situations, there are a case where
the user is concentrating on content and a case where the
user is not concentrating on the content. For example,
supposing that the user enjoys watching a video with a
tactile stimulus, as a method for determining whether or not
the user is concentrating on the content, it is possible to
determine whether or not the user is properly viewing and
listening to the video.

[0030] The signal processing apparatus described above
may further include the communication control unit that
performs transmission control to transmit a tactile signal to
a tactile signal reproducer configured to reproduce the tactile
signal. The communication control unit may perform the
transmission control to give a notification that the adjust-
ment has been made, in a case where the adjusted tactile
signal is transmitted.

[0031] In such a manner, the user can recognize that the
reference tactile signal has been adjusted.

[0032] The adjustment processing unit of the signal pro-
cessing apparatus described above may make adjustment to
change strength of the tactile presentation, when adjusting
the reference tactile signal.
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[0033] This makes it possible to perform the tactile pre-
sentation with appropriate strength according to the state of
the user.

[0034] The adjustment processing unit of the signal pro-
cessing apparatus described above may make the adjustment
according to a tactile signal reproducer worn by the user.
[0035] This makes it possible to transmit the tactile signal
which is appropriately adjusted according to not only the
difference in the state of the user but also the difference in
the tactile signal reproducer worn by the user.

[0036] The adjustment processing unit of the signal pro-
cessing apparatus described above may adjust the strength
and a timing of the tactile presentation according to the state
information and a position of a tactile presentation unit
included in the tactile signal reproducer.

[0037] In such a manner, even when users wear the tactile
signal reproducers which include the vibration units at
different positions, an appropriate tactile signal is generated
for each of the users. In addition, frequency characteristics
of the tactile presentation signal may be adjusted according
to reproduction frequency characteristics of the tactile pre-
sentation unit included in the tactile signal reproducer.
[0038] The information acquisition unit of the signal pro-
cessing apparatus described above may acquire distance
information indicating a distance between the user and a
display device on which a video to be visually recognized by
the user is displayed. The adjustment processing unit may
make the adjustment to change the strength of the tactile
presentation according to the acquired distance information.
[0039] In a case where the user enjoys a tactile stimulus
while viewing a video, an optimum tactile stimulus is highly
likely to change when the video is viewed in a different
manner.

[0040] The information acquisition unit of the signal pro-
cessing apparatus described above may acquire the state
information every time the posture of the user changes.
[0041] When the posture of the user changes, an optimum
tactile stimulus also changes.

[0042] A signal processing method performed by a signal
processing apparatus according to the present technology
includes a process of acquiring state information indicating
a state of a user including a posture of the user, a process of
acquiring a reference tactile signal for performing tactile
presentation to the user in a reference state, and a process of
generating an adjusted tactile signal by adjusting the refer-
ence tactile signal on the basis of the state information.
[0043] A signal processing system according to the present
technology includes a signal processing apparatus and a
tactile signal reproducer. The signal processing apparatus
includes an information acquisition unit that acquires state
information indicating a state of a user including a posture
of the user, a tactile signal acquisition unit that acquires a
reference tactile signal for performing tactile presentation to
the user in a reference state, and an adjustment processing
unit that generates an adjusted tactile signal by adjusting the
reference tactile signal on the basis of the state information.
The tactile signal reproducer reproduces the adjusted tactile
signal.

BRIEF DESCRIPTION OF DRAWINGS

[0044] FIG. 1 is a diagram depicting a configuration
example of an entertainment system according to an
embodiment.
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[0045] FIG. 2 is a block diagram depicting a functional
configuration of a presentation control apparatus.

[0046] FIG. 3 is a block diagram depicting a functional
configuration of a tactile signal reproducer.

[0047] FIG. 4 is a diagram depicting a state of a user who
is viewing and listening to content while sitting on a chair.
[0048] FIG. 5 is a diagram depicting a state of the user
who is viewing and listening to content while standing
upright.

[0049] FIG. 6 is a diagram depicting a state of the user
who is viewing and listening to content while lying down.
[0050] FIG. 7 is a diagram depicting a state of the user
who is viewing and listening to content while sitting on a
chair facing a side.

[0051] FIG. 8 is a diagram depicting a state of the user
who is sitting on a chair with his or her back against a
backrest.

[0052] FIG. 9 is a diagram depicting a state of the user
who is sitting on the chair with his or her back away from
the backrest.

[0053] FIG. 10 is a diagram depicting a state of a screen
displaying one scene from a movie where the water level is
rising up from the feet of a movie character.

[0054] FIG. 11 is a schematic diagram depicting presen-
tation positions, on a ventral side (front side) of the user,
where a tactile stimulus is presented.

[0055] FIG. 12 is a schematic diagram depicting presen-
tation positions, on a back side (rear side) of the user, where
a tactile stimulus is presented.

[0056] FIG. 13 is a diagram for explaining an example of
a presentation order of tactile stimuli to be presented to the
user.

[0057] FIG. 14 is a diagram for explaining another
example of the presentation order of the tactile stimuli to be
presented to the user.

[0058] FIG. 15 is a diagram for explaining a further
example of the presentation order of the tactile stimuli to be
presented to the user.

[0059] FIG. 16 is a diagram depicting a state of the user
who is viewing and listening to content while doing a
different action.

[0060] FIG. 17 is a diagram for explaining an example
where vibration strength of a vibration unit included in a
tactile signal reproducer is varied according to the posture of
the user and a position of the vibration unit.

[0061] FIG. 18 is a diagram for explaining an example
where vibration strength of vibration units included in a
tactile signal reproducer is varied according to the posture of
the user and the positions of the vibration units.

[0062] FIG. 19 is a diagram for explaining an example
where a tactile stimulus to be presented is varied according
to state information and distance information regarding the
user.

[0063] FIG. 20 is a diagram depicting an example of a
structure of data to be transmitted from the presentation
control apparatus to the tactile signal reproducer.

[0064] FIG. 21 is a block diagram of a computer appara-
tus.

[0065] FIG. 22 is a flowchart illustrating an example of a
process executed by the presentation control apparatus.
[0066] FIG. 23 is a flowchart illustrating the example of
the process executed by the presentation control apparatus.
[0067] FIG. 24 is a flowchart illustrating an example of an
information acquisition process.
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[0068] FIG. 25 is a flowchart illustrating a modification of
the process executed by the presentation control apparatus.
[0069] FIG. 26 is a block diagram depicting another
example of the functional configuration of the presentation
control apparatus.

[0070] FIG. 27 is a block diagram depicting another
example of the functional configuration of the tactile signal
reproducer.

[0071] FIG. 28 is a diagram depicting another configura-
tion example of a providing system.

DESCRIPTION OF EMBODIMENT

[0072] An embodiment will hereinafter be described in the
following order.

[0073] <1. System configuration>

[0074] <2. Adjustment process>
[0075] <2-1. First example of adjustment process>
[0076] <2-2.Second example of adjustment process>
[0077] <2-3. Third example of adjustment process>
[0078] <2-4. Fourth example of adjustment process>

[0079] <3. Notification process>

[0080] <4. Configuration of computer apparatus>
[0081] <5. Processing example>

[0082] <6. Modifications>

[0083] <7. Summary>

[0084] <8. Present technology>

1. System Configuration

[0085] In the present embodiment, a signal processing
system which provides a tactile stimulus for a user on the
basis of tactile signals generated by a creator will be
described.

[0086] Note that, in the following description, an example
where a tactile stimulus is provided for a user in order to
further improve a sense of realism given by movie content
will be described. However, modes for carrying out the
present technology are not limited to this example. For
example, a new experience may be provided for a user by
combining acoustic data such as music and voices with a
tactile stimulus. Moreover, a more enjoyable game may be
offered by providing a tactile stimulus in conjunction with
video data and acoustic data included in game content.
Needless to say, a tactile stimulus may be combined with
information other than video data and acoustic data and
provided for a user.

[0087] An entertainment system 1 which provides movie
content for a user will be described with reference to FIG.
1.

[0088] The entertainment system 1 includes a cinema
system 2 which allows the user to view and listen to videos
and sounds of the movie content, and a providing system 3
functioning as a signal processing system which performs
signal processing to provide a tactile stimulus for the user
according to tactile signals.

[0089] The cinema system 2 includes a reproduction con-
trol apparatus 21, a projector 22, an acoustic output appa-
ratus 23, and a screen 24.

[0090] The reproduction control apparatus 21 outputs
video data of the movie content to the projector 22, and also
outputs acoustic data of the movie content to the acoustic
output apparatus 23. Moreover, the reproduction control
apparatus 21 transmits a time code indicating a reproduction
position at which video content is reproduced, to the pro-
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viding system 3, which will be described later, to synchro-
nize the cinema system 2 with the providing system 3.
[0091] The projector 22 performs a projection process for
the video data of the movie content on the basis of an
instruction from the reproduction control apparatus 21 to
display videos on the screen 24.

[0092] The acoustic output apparatus 23 outputs acoustic
sounds synchronized with the video content, on the basis of
an instruction from the reproduction control apparatus 21.
[0093] The providing system 3 includes a presentation
control apparatus 31, a tactile signal reproducer 32 in the
shape of a vest, and a tactile DB (Database) 33. The tactile
signal reproducer 32 is a tactile presentation device, and the
number of tactile signal reproducers 32 may be one or more.
Moreover, a single user may wear (or use) a tactile signal
reproducer 32, or may wear/use multiple tactile signal
reproducers 32. For example, the single user may wear the
tactile signal reproducer 32 in the shape of a vest and the
tactile signal reproducers 32 on the feet or the arms of the
user.

[0094] The presentation control apparatus 31 receives a
time code from the cinema system 2, and controls the tactile
signal reproducer 32 on the basis of the time code. Specifi-
cally, the presentation control apparatus 31 transmits a
tactile signal to the tactile signal reproducer 32 at an
appropriate timing corresponding to the time code. Note
that, while specifically described below, the tactile signals to
be transmitted include a “reference tactile signal” which is
an unadjusted signal and an “adjusted tactile signal”
obtained by adjusting a reference tactile signal.

[0095] Note that the tactile signal reproducer 32 may be
seat-shaped (chair-shaped) equipment that is used without
being worn by the user, instead of equipment that the user
can wear.

[0096] The presentation control apparatus 31 manages the
tactile DB 33 where time codes, tactile signals to be repro-
duced, and various types of control information are associ-
ated with one another and stored. The presentation control
apparatus 31 acquires a reference tactile signal to be pre-
sented from the tactile DB 33 according to a received time
code, and transmits the acquired reference tactile signal
without change or an adjusted tactile signal that has been
adjusted, to the tactile signal reproducer 32.

[0097] In order to implement these processes, the presen-
tation control apparatus 31 includes an information acqui-
sition unit 41, a tactile signal acquisition unit 42, a deter-
mination processing unit 43, an identification information
setting unit 44, an adjustment processing unit 45, and a
communication control unit 46 (see FIG. 2).

[0098] In addition, the tactile signal reproducer 32 is a
device which generates vibrations or the like on the basis of
the tactile signals generated by the creator. The tactile signal
reproducer 32 is formed into a vest shape so as to be worn
by the user, or into a chair shape so as to be used by the user,
for example. As a typical example, the tactile signal repro-
ducer 32 in the shape of a vest will be described below.
[0099] The tactile signal reproducer 32 includes a repro-
duction control unit 51, vibration units 52, a posture detec-
tion unit 53 for detecting the posture of the user wearing the
tactile signal reproducer 32, and a communication control
unit 54 which receives tactile signals via wireless commu-
nication (see FIG. 3).

[0100] The information acquisition unit 41 of the presen-
tation control apparatus 31 performs a process for acquiring
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“state information” indicating the state of the user including
the posture of the user, “visual recognition information”
indicating whether or not the user is viewing a video,
“distance information” indicating a distance between the
user and the screen 24, “device information” regarding the
tactile signal reproducer 32, and other information. The state
information, the visual recognition information, the distance
information, the device information, and other information
are used to determine whether or not to adjust reference
tactile signals so as to provide an appropriate tactile stimulus
for the user, for example.

[0101] The state information is information indicating a
state of the user, such as posture information regarding the
posture of the user. For example, it is assumed that the state
information varies depending on the posture of the user, for
example, sitting on a chair (FIG. 4), standing upright (FIG.
5), or lying down (FIG. 6).

[0102] Moreover, it is assumed that the state information
also varies depending on an orientation of the face of the
user as well as the posture. For example, it is assumed that
the state information regarding the posture of the user sitting
on a chair and viewing a video displayed on a display device
such as the screen 24 disposed in front of the user as depicted
in FIG. 4 is different from the state information regarding the
posture of the user sitting on a chair and viewing a video
shifted to the screen 24 disposed on a side of the user as
depicted in FIG. 7. In other words, the state information also
contains information that enables identification of whether
the user sitting down is facing the front or the side.

[0103] Furthermore, it is assumed that the state informa-
tion also varies depending on a relation between the user and
a chair or a sofa, as well as the posture and the orientation
of the face. For example, it is assumed that the state
information regarding the user sitting on a chair with his or
her back against a backrest as depicted in FIG. 8 is different
from the state information regarding the user sitting on the
chair with his or her back away from the backrest as depicted
in FIG. 9.

[0104] The information acquisition unit 41 may acquire
the state information regularly or each time the state of the
user changes. Alternately, the information acquisition unit
41 may acquire the state information only once, at the start
of content reproduction, regardless of a change of the state
of the user.

[0105] In the case where the state information regarding
the user is regularly acquired, equipment which transmits
the state information need not execute a process for deter-
mining whether or not to transmit the state information, for
example. Accordingly, a reduction in processing loads can
be achieved.

[0106] Moreover, in the case where the state information
regarding the user is acquired each time the state of the user
changes, necessary information is acquired at a necessary
timing. Accordingly, a decrease in communication traffic
and a reduction in communication processing loads can be
achieved.

[0107] Furthermore, in the case where the state informa-
tion is acquired only once regardless of a change of the
posture of the user, a considerable reduction in communi-
cation traffic and processing loads upon the transmission and
reception of the state information can be achieved.

[0108] The state information regarding the user may be
acquired from the tactile signal reproducer 32 or from other
equipment. For example, the tactile signal reproducer 32
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includes an IMU (Inertial Measurement Unit) or a pressure-
sensitive element and acquires the state information regard-
ing the user, on the basis of information obtained from the
IMU or the pressure-sensitive element.

[0109] Specifically, the information acquisition unit 41
may acquire IMU data from the tactile signal reproducer 32,
and estimate the posture or the like of the user on the basis
of the received IMU data, to acquire the state information.
Alternatively, the tactile signal reproducer 32 may execute a
process for estimating the posture of the user on the basis of
IMU data, to acquire the state information from the tactile
signal reproducer 32.

[0110] The device information is acquired from the tactile
signal reproducer 32 as information regarding the tactile
signal reproducer 32 and indicates the number of the vibra-
tion units 52 included in the tactile signal reproducer 32,
positions of the vibration units 52, and frequency charac-
teristics of the vibration units 52. These items of the device
information are used to perform an adjustment process for
reference tactile signals.

[0111] Note that characteristics information may be stored
for each type of the devices in a DB as the device informa-
tion, and the information acquisition unit 41 may acquire the
device information from the DB on the basis of model
number information or the like acquired from the tactile
signal reproducer 32.

[0112] Note that reference tactile signals are generated on
a premise that each reference tactile signal is reproduced by
a specific tactile signal reproducer 32. Accordingly, in a case
where reference tactile signals are reproduced by a tactile
signal reproducer 32 different from the assumed tactile
signal reproducer 32, adjustment of these reference tactile
signals may possibly be required.

[0113] Therefore, it can be said that the device information
is also information for identifying a difference between the
assumed specific tactile signal reproducer 32 (reference
device) and the tactile signal reproducer 32 currently used
by the user. In addition, in a case where the tactile signal
reproducer 32 currently used by the user is different from the
reference device, the adjustment process described below is
performed.

[0114] The visual recognition information is an example
of information used to determine whether or not the user is
concentrating on viewing and listening to content. For
example, the visual recognition information can be acquired
by image processing or on the basis of IMU information.
[0115] For example, an image used to acquire the visual
recognition information may be any one of various types of
images such as an image captured by an imaging apparatus
disposed near the screen 24.

[0116] Moreover, IMU data may be collected in both a
case where the user is concentrating on content and a case
where the user enjoys the content while doing other things.
Then, machine learning or the like may be applied to the
collected IMU data to determine whether or not the user is
currently concentrating on the content, thereby acquiring the
visual information.

[0117] The distance information may be obtained by using
various methods. For example, an imaging apparatus
capable of outputting a range image may be disposed near
the screen 24, and a distance between the user as a subject
and the imaging apparatus may be calculated to obtain the
distance information indicating a distance between the user
and the screen 24.
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[0118] The tactile signal acquisition unit 42 acquires, from
the tactile DB 33, reference tactile signals that are yet to be
adjusted.

[0119] The determination processing unit 43 performs a
process for determining whether or not to adjust reference
tactile signals. For example, the determination processing
unit 43 determines to execute the adjustment process, in a
case where the posture or the like of the user is different from
a reference state. For example, suppose that a state of the
user who is viewing the screen 24 disposed in front of the
user while sitting on a chair with his or her back against a
backrest (FIGS. 4 and 8) is set as the reference state. In such
a case, when the user is standing upright (FIG. 5), lying
down (FIG. 6), sitting on a chair facing a side (FIG. 7), or
sitting on the chair with his or her back away from the
backrest (FIG. 9), the determination processing unit 43
determines that the state of the user is different from the
reference state, and decides to execute the adjustment pro-
cess.

[0120] For example, in order to determine whether or not
the posture or the like of the user is different from the
reference state, IMU data or the like acquired in the refer-
ence state of the user may be stored as reference data, and
a level of the deviation between IMU data currently acquired
and the reference data may be determined.

[0121] Note that the determination processing unit 43
determines whether or not to adjust reference tactile signals,
on the basis of other information, in some cases. For
example, some reference tactile signals may not require the
adjustment depending on tactile stimuli to be provided for
the user. The creator may possibly designate such tactile
signals corresponding to the tactile stimuli, as tactile signals
for which adjustment is disabled or not required. The
determination processing unit 43 acquires, as information
indicating such designation, flag information or the like and
determines whether or not to adjust reference tactile signals,
on the basis of the acquired information.

[0122] Moreover, the user may set the flag information or
the like indicating tactile signals for which adjustment is
disabled or not required. The determination processing unit
43 may estimate that the user does not intend to adjust
reference tactile signals, on the basis of user operation
information or the like, and may determine not to adjust the
reference tactile signals.

[0123] The identification information setting unit 44 adds
a determination result obtained by the determination pro-
cessing unit 43 to reference tactile signals, in a form of flag
information or the like. This flag information is identifica-
tion information used by the adjustment processing unit 45
to identify whether the reference tactile signals are tactile
signals to be adjusted or not to be adjusted.

[0124] Each reference tactile signal may be a series of
reference tactile signals to be provided for the user in one
scene of a movie, or may be reference tactile signals
contained in one packet data. Note that one packet data
contains tactile signals that cause a tactile stimulus to be
reproduced for a relatively short period of time in a range of
several milliseconds to several hundreds of milliseconds, for
example.

[0125] The adjustment processing unit 45 performs the
adjustment process for reference tactile signals on the basis
of the identification information added by the identification
information setting unit 44 to each reference tactile signal,
to generate adjusted tactile signals. For example, the
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adjusted tactile signals are tactile signals that have been
adjusted to provide a tactile stimulus causing no sense of
incongruity for the user determined to be in a state different
from the reference state, which will be described in detail
later.

[0126] The communication control unit 46 performs a
process for transmitting and receiving information to and
from the tactile signal reproducer 32 via wireless or wired
communication. For example, the information to be trans-
mitted to the tactile signal reproducer 32 includes reference
tactile signals and adjusted tactile signals. In addition, the
information to be received from the tactile signal reproducer
32 includes state information regarding the user and other
information.

[0127] The reproduction control unit 51 of the tactile
signal reproducer 32 outputs, to each of the vibration units
52, driving signals corresponding to tactile signals received
from the presentation control apparatus 31 via wireless or
wired communication.

[0128] It is assumed that each tactile signal contains
control information regarding a time code to synchronize
with reproduction content, for example. Specifically, each
tactile signal contains information for specifying a time code
and the vibration unit 52 to be driven, information for
specifying an operation pattern, information indicating pre-
sentation strength of the tactile signal, and other informa-
tion.

[0129] For example, each of the vibration units 52 is
configured to vibrate by using an actuator included therein,
and is capable of transmitting a tactile stimulus to an
operator by being driven according to a tactile signal gen-
erated on the basis of a tactile signal.

[0130] For example, multiple vibration units 52 included
in the tactile signal reproducer 32 are arranged such that six
vibration units 52 are positioned on the front side (ventral
side) of the operator wearing the tactile signal reproducer 32
and that four vibration units 52 are positioned on the back
side of the operator. FIG. 1 depicts the six vibration units 52
arranged on the front side. The number and positions of the
vibration units 52 may be varied according to the tactile
signal reproducer 32 to be used.

[0131] Note that, in order to improve a sense of realism
given by movie content, acoustic data which is output to the
acoustic output apparatus 23 from the cinema system 2 and
video data which is output to the projector 22 from the
cinema system 2 need to be synchronized with driving
signals which are output to the vibration units 52 from the
reproduction control unit 51. For this purpose, the repro-
duction control unit 51 manages the time codes transmitted
from the cinema system 2.

[0132] The communication control unit 54 communicates
with the communication control unit 46 of the presentation
control apparatus 31 by wireless or wired communication. In
such a manner, the tactile signal reproducer 32 is capable of
receiving reference tactile signals and adjusted tactile sig-
nals from the presentation control apparatus 31, and trans-
mitting state information regarding the user and containing
posture information to the presentation control apparatus 31.

2. Adjustment Process

[0133] Now, several examples of the adjustment process
executed for tactile signals by the adjustment processing unit
45 of the presentation control apparatus 31 will be described.
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2-1. First Example of Adjustment Process

[0134] In a first example of the adjustment process, a
tactile stimulus which is provided for the user in one scene
from a movie where the water level is gradually rising up
from the feet of a movie character will be described.
[0135] This example will be explained in detail with
reference to the accompanying figures.

[0136] FIG. 10 is a diagram depicting a state of the screen
24 displaying one scene from a movie where the water level
is rising up from the feet of a movie character. In order to
make the user feel immersed in the story of the movie by
allowing the user to experience the situation that the movie
character is in, it is essential to provide an appropriate tactile
stimulus according to situation information containing pos-
ture information regarding the user. In this case, a process
for adjusting reference tactile signals may be performed
sometimes.

[0137] Specifically, a tactile stimulus to be provided for
the user is created on an assumption that the user is in an
ordinary posture. For example, in a case where reference
tactile signals are created on an assumption that the user is
viewing and listening to content while sitting on a chair as
depicted in FIG. 4, the posture of the user sitting on the chair
is set as a reference posture. Meanwhile, in a case where
reference tactile signals are created on an assumption that
the user is sitting on the chair with the body directed
diagonally upward by use of a reclining function of the chair,
such a posture of the user is set as the reference posture.
[0138] Note that, even when the posture of the user is
identical to the reference posture, the adjustment process
may be executed sometimes in a case where the user is in a
state different from the reference state. For example, in a
case where reference tactile signals are created on an
assumption that the user leans his or her back against a
backrest of a chair, the posture of the user leaning his or her
back against the backrest is set as the reference state. Even
when the posture of the user is identical to the reference
posture, the state of the user sitting on the chair with his or
her back away from the backrest may possibly be deter-
mined to be different from the reference state which is
assumed at the time of creation of reference tactile signals.
[0139] Supposing that the state depicted in FIG. 4 is set as
the “reference state,” in a case where a certain user is
viewing and listening to content in a state similar to the state
depicted in FIG. 4, reference tactile signals are transmitted
to the tactile signal reproducer 32 worn by the user, without
change.

[0140] Note that the adjustment of reference tactile signals
may be required sometimes in a case where the positions,
number, and characteristics of the vibration units 52
included in the tactile signal reproducer 32 are different from
the assumed ones. In a case where such an adjustment
process is performed by the presentation control apparatus
31, adjusted tactile signals obtained by adjusting reference
tactile signals are transmitted to the tactile signal reproducer
32. Moreover, in a case where the adjustment process is
performed by the tactile signal reproducer 32, reference
tactile signals are transmitted to the tactile signal reproducer
32.

[0141] Here, a tactile stimulus to be given to the user who
is in a reference state in a scene depicted in FIG. 10 will be
described.

[0142] For example, with the tactile signal reproducer 32
worn or used by the user, stimuli can be given to eight points
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on the front side (ventral side) of the user. Specifically, a
tactile stimulus can be given to each of the following
portions of the user: left and right shin portions P1R and
P1L, left and right knee portions P2R and P21, left and right
waist portions P3R and P31, and left and right chest portions
P4R and P4L (see FIG. 11).

[0143] Moreover, stimuli can also be given to eight points
on the rear side (back side) of the user. Specifically, a tactile
stimulus can be given to each of the following portions of
the user: left and right shin portions Q1R and Q1L, left and
right knee portions Q2R and Q2L, left and right waist
portions Q3R and Q3L, and left and right shoulder blade
portions Q4R and Q4L (see FIG. 12).

[0144] For example, as depicted in FIG. 13, stimuli are
given to the shin portions P1R, P11, Q1R, and Q1L of such
a user, and after a predetermined period of time has elapsed,
the stimuli are then given to the knee portions P2R, P2L,,
Q2R, and Q2L and the waist portions P3R, P3L, Q3R, and
Q3L substantially simultaneously. This is because the knees
and the waist of the user sitting down are located at
substantially the same height.

[0145] Thereafter, the stimuli are given to the chest por-
tions P4R and P4L and the shoulder blade portions Q4R and
Q4L of the user substantially simultaneously.

[0146] By giving the stimulus to each of the portions of the
user at the timing depicted in FIG. 13, it becomes possible
to make the user feel as if the water level is rising up from
the feet of the user. Accordingly, a sense of realism can be
enhanced.

[0147] Next, a tactile stimulus to be given to the user
standing upright (see FIG. 5) in the scene depicted in FIG.
10 will be described.

[0148] In this case, as depicted in FIG. 14, stimuli are
given to the shin portions P1R, P11, QIR, and QI1L, and
after a predetermined period of time has elapsed, the stimuli
are then given to the knee portions P2R, P2, Q2R, and
Q2L. After a predetermined period of time has further
elapsed, the stimuli are given to the waist portions P3R, P3L,
Q3R, and Q3L. Then, after a predetermined period of time
has further elapsed, the stimuli are given to the chest
portions P4R and P4L and the shoulder blade portions Q4R
and Q4L of the user substantially simultaneously.

[0149] By giving the stimulus to each of the portions of the
user at the timing depicted in FIG. 14, i.e., giving the stimuli
to the knee portions P2R, P21, Q2R, and Q2L and the waist
portions P3R, P3L, Q3R, and Q3L with a time difference
between the knee portions and the waist portions, the user
standing upright can feel as if the water level is rising up
from the feet of the user. Accordingly, a sense of realism can
be enhanced.

[0150] Next, a tactile stimulus to be given to the user lying
down (see FIG. 6) in the scene depicted in FIG. 10 will be
described.

[0151] In this case, stimuli are given to the shin portions
QIR and Q1L, the knee portion Q2L, the waist portions Q3R
and Q3L, and the shoulder blade portions Q4R and Q4L
substantially simultaneously as depicted in FIG. 15.
[0152] After a predetermined period of time has elapsed,
the stimuli are subsequently given to the shin portions P1R
and P1L, the knee portion P21, the waist portions P3R and
P31, and the chest portions P4R and P4L substantially
simultaneously.

[0153] After a predetermined period of time has further
elapsed, the stimulus is given to the knee portion Q2R. Then,
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after a predetermined period of time has further elapsed, the
stimulus is given to the knee portion P2R.

[0154] By giving the stimulus to each of the portions of the
user at the timing depicted in FIG. 15, the user lying down
can feel as if the user is gradually sinking in the water from
the back side. Accordingly, a sense of realism can be
enhanced.

[0155] Note that the stimuli are lastly given to the right
knee portions Q2R and P2R because the user is lying down
while bending the right knee as depicted in FIG. 6.

[0156] In a case where the user is lying on his or her left
side, it is preferable to give vibrations initially to the
portions on the left side of the body and then to the portions
on the right side of the body.

[0157] Note that, if the user is sitting down while facing
the side as depicted in FIG. 7, tactile stimuli are only
required to be given to the user at the timing depicted in FI1G.
13. This is because height positions of the respective por-
tions of the user sitting down as depicted in FIG. 7 are
similar to those of the user sitting down as depicted in FIG.
4, and the tactile stimulus that should sequentially be trans-
mitted from bottom to top is preferably be given in a similar
order.

[0158] On the other hand, as in a scene of a blast, there is
a case where a tactile stimulus should preferably be given to
the user sequentially from a portion which is the closest to
the screen 24 to a portion which is the farthest from the
screen 24. In such a case, it is preferable that the order of
giving the tactile stimuli to the portions be made different
between the user sitting on a chair facing the screen 24 as
depicted in FIG. 4 and the user sitting on a chair facing a side
away from the screen 24 as depicted in FIG. 7.

2-2. Second Example of Adjustment Process

[0159] In a second example of the adjustment process, an
example where presentation of a tactile stimulus is stopped
according to state information regarding the user and other
examples will be described.

[0160] In a case of detecting that the user is not concen-
trating on content, e.g., a case of acquiring, as visual
recognition information, information indicating that the user
is not visually recognizing the screen 24, the presentation
control apparatus 31 may stop presentation of a tactile
stimulus from the tactile signal reproducer 32 worn by the
user.

[0161] Moreover, in a case where there is a considerable
deviation between the reference posture and the posture of
the user, tactile presentation may be suspended. Specifically,
in a case where the deviation between IMU data (reference
data) acquired in the reference state of the user and IMU data
currently acquired exceeds a predetermined threshold,
adjustment of tactile signals by the adjustment process is
determined to be disabled, and tactile presentation is
stopped.

[0162] Alternatively, one or more reference postures (e.g.,
the posture depicted in FIG. 4, the posture depicted in FIG.
5, the posture depicted in FIG. 6, and the posture depicted
in FIG. 7) may be designated by the creator of tactile signals,
and adjustment of tactile signals may be determined to be
disabled in a case where the current posture is different from
these reference postures.

[0163] In acase where presentation of a tactile stimulus is
to be stopped, various methods may be adopted.
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[0164] For example, presentation of a tactile stimulus may
be stopped by suspending transmission of tactile signals
from the presentation control apparatus 31 to the tactile
signal reproducer 32.

[0165] Alternatively, presentation of a tactile stimulus
may be stopped by causing the tactile signal reproducer 32
not to reproduce tactile signals transmitted thereto from the
presentation control apparatus 31.

[0166] Moreover, in a case where the presentation of a
tactile stimulus is to be stopped, presentation of all tactile
stimuli to the user may be stopped, or some of the tactile
stimuli may be stopped to allow the user to enjoy content at
a minimum level.

[0167] For example, a case where the user enjoys watch-
ing content while sitting on a chair and starts operating a
small-sized terminal device such as a smartphone by the
right hand of the user as depicted in FIG. 16 will be
described.

[0168] The user is wearing a tactile signal reproducer 32C
in the shape of a vest, a tactile signal reproducer 32D for the
right arm, and a tactile signal reproducer 32E for the left
arm.

[0169] The presentation control apparatus 31 acquires, as
state information regarding the user, information indicating
that the user has started the operation of the smartphone,
information indicating that a line of sight of the user has
shifted from the screen 24, information indicating that a
screen of the smartphone gets bright, or other information.
These items of information may be acquired from the tactile
signal reproducers 32 worn by the user, the smartphone
operated by the user, or an imaging apparatus disposed near
the screen 24 or other places, for example.

[0170] Inresponse to acquisition of such state information
as described above, the presentation control apparatus 31
stops tactile presentation by the tactile signal reproducer
32D worn on a portion of the right arm operating the
small-sized terminal. On the other hand, tactile presentation
by the tactile signal reproducer 32C and the tactile signal
reproducer 32E continues.

[0171] In such a manner, the user can continue the opera-
tion of the smartphone without receiving such a tactile
stimulus as to interrupt the operation of the smartphone, and
simultaneously enjoy a tactile stimulus corresponding to
content.

2-3. Third Example of Adjustment Process

[0172] Ina third example of the adjustment process, a case
where reference tactile signals are adjusted according to a
combination of state information regarding the user and
device information will be described.

[0173] This example will be explained in detail with
reference to the accompanying figures.

[0174] Now, an example where the vibration units 52
included in the tactile signal reproducer 32 in the shape of
a vest worn by the user are disposed at different positions
will be described.

[0175] FIG. 17 depicts an example where a user wears a
tactile signal reproducer 32A in the shape of a vest including
one vibration unit 52C at a waist portion on the back side of
the user.

[0176] In addition, FIG. 18 depicts an example where a
user wears a tactile signal reproducer 32B in the shape of a
vest including the vibration units 52 at waist portions on the
left and right sides of the user one for each. It is assumed in
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the following description that the vibration unit 52 on the left
waist is a vibration unit 52 and that the vibration unit 52 on
the right waist is a vibration unit 52R.

[0177] Itis assumed that the user wearing either one of the
foregoing tactile signal reproducers 32 is lying on his or her
left side.

[0178] It is assumed that the vibration unit 521 on the left
waist comes into closer contact with the body of the user and
a sofa (ground) than the vibration unit 52C and the vibration
unit 52R. If the vibration unit 52L in this state is vibrated
with vibration strength similar to vibration strength of each
of the vibration unit 52C and the vibration unit 52R, the user
feels stronger vibrations from the vibration unit 52L. than
vibrations of the vibration unit 52R on the right waist.
[0179] Hence, with the vibration strength of the vibration
unit 521, reduced to strength lower than the vibration
strength of the vibration unit 52R, for example, the user can
feel vibrations with similar strength at the left and right waist
portions. Moreover, a tactile stimulus is provided for the
user by using the two vibration units 52R and 521 in the
mode depicted in FIG. 18, while a tactile stimulus is
provided for the user by using the one vibration unit 52C in
the mode depicted in FIG. 17.

[0180] Accordingly, it is considered to vibrate the vibra-
tion unit 52C with higher strength than that of the vibration
unit 52R. Specifically, it is considered to increase vibration
strength in the order of the vibration unit 521 <the vibration
unit 52R<the vibration unit 52C.

[0181] In such a manner, similar tactile stimuli can be
provided for the users wearing the tactile signal reproducers
32A and 32B of different types. In other words, appropriate
tactile stimuli causing no sense of incongruity can be
provided for both of the users.

[0182] Note that such an adjustment process is a process
required depending on a combination of the posture of the
user and device information (e.g., positions of the vibration
units 52). Specifically, a different adjustment process is
required if the combination of the posture of the user and the
device information changes.

[0183] In a case where tactile stimuli are given to the left
and right waist portions of the user at the same timing in the
present embodiment, a vibration timing may be adjusted
according to the positions of the vibration units 52.

[0184] Specifically, if a timing for vibrating the vibration
unit 52C of the tactile signal reproducer 32A worn by a user
A depicted in FIG. 17 is the same as a timing for vibrating
the vibration units 521, and 52R of the tactile signal repro-
ducer 32B worn by a user B depicted in FIG. 18, a timing
at which the user A feels the tactile stimuli at the left and
right waist portions may be delayed from that of the user B
in some cases. This delay is produced because it takes time
for the tactile stimulus to reach the left and right waist
portions of the user from the vibration unit 52C.

[0185] In such a case, it is preferable to make the timing
for vibrating the vibration unit 52C slightly earlier than the
timing for vibrating the vibration units 52L. and 52R.
[0186] This makes it possible to give the tactile stimuli at
the same timing to the left and right waist portions of each
of the users wearing the tactile signal reproducers 32A and
32B of different types.

[0187] There are other examples in this point. For
example, in a case of giving a tactile stimulus to the back
side of the user, there is a difference in the way of trans-
mitting vibrations between the tactile signal reproducer 32
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including the vibration unit 52 disposed on the back side and
the tactile signal reproducer 32 including the vibration unit
52 disposed not on the back side but on the ventral side. In
such a case, taking the difference into account, it is consid-
ered to delay the timing for vibrating the vibration unit 52 on
the ventral side so as to make its vibration generation timing
different from that of the vibration unit 52 on the back side.
[0188] Further, characteristics of the vibration units 52
may be taken into consideration so as to make the user feel
vibrations with appropriate strength in the present embodi-
ment.

[0189] For example, a case where reproducible vibration
strength varies depending on the type of the vibration unit 52
is described by way of example. If the vibration unit 52
having low reproducible vibration strength is used to gen-
erate strong vibrations, there is a possibility that the vibra-
tion unit 52 cannot produce stronger vibrations even in a
scene where such stronger vibrations need to be generated.
As a consequence, expressiveness produced by the differ-
ence in vibration levels is deteriorated, and it becomes
difficult to allow the user to feel an appropriate tactile
stimulus.

[0190] In such a case, it is preferable to re-scale strength
of a tactile stimulus according to minimum strength and
maximum strength reproducible by the vibration unit 52.
This makes it possible to provide an appropriate tactile
stimulus for each of the users even if the postures of the
users or the performance and characteristics of the tactile
signal reproducers 32 are different.

[0191] Furthermore, the characteristics of the vibration
units 52 may be taken into account by considering frequency
characteristics of the vibration units 52.

[0192] For example, in a case where considerable attenu-
ation is exhibited in a high band of vibrations output from
any of the vibration units 52, a gain in the high band may be
raised to handle this attenuation.

2-4. Fourth Example of Adjustment Process

[0193] In a fourth example of the adjustment process, an
example of the adjustment process performed according to
distance information indicating a distance between the user
and the screen 24 will be described.

[0194] For example, it is considered to decrease intensity
of tactile signals as the distance between the user and the
screen 24 is longer.

[0195] It is preferable that such an adjustment process
based on the distance information be carried out in conjunc-
tion with state information regarding the user.

[0196] For example, intensity of tactile signals to be
transmitted to a user B located at a distance from the screen
24 is made lower than intensity of tactile signals to be
transmitted to a user A located near the screen 24 as depicted
in FIG. 19. This makes it possible to allow each of the users
to experience an appropriate tactile stimulus corresponding
to the distance from the screen 24.

[0197] It is assumed herein that the users A and B enjoy
content in the reference posture (e.g., sitting on a chair) and
that a user C is standing and moving away from the screen
24. The user C in such a state is considered to be leaving his
or her seat.

[0198] In this case, it is considered to decrease intensity of
tactile signals for the user C more than that for the user B or
stop presentation of a tactile stimulus.
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[0199] In such a manner, an appropriate tactile stimulus
corresponding to each user can be provided by adjusting
tactile signals on the basis of both the state information
regarding the user and the distance information.

3. Notification Process

[0200] The communication control unit 46 of the presen-
tation control apparatus 31 is capable of performing trans-
mission control for giving various types of notifications to
the user. Several notification examples will be described
herein.

[0201] The communication control unit 46 performs a
process for giving a notification that a tactile stimulus to be
provided for the user is based on not the reference tactile
signals but the adjusted tactile signals obtained by the
adjustment. This process is executed in response to comple-
tion of the adjustment process performed by the adjustment
processing unit 45.

[0202] The user having received such a notification can
recognize not only the fact that the user is feeling the tactile
stimulus produced with optimum adjustment, but also the
fact that the current posture is not the reference posture.
[0203] Moreover, in a case of a stop of tactile presentation,
the communication control unit 46 performs a process for
notifying the user of the fact that tactile presentation has
been stopped. For example, this process is executed in a case
of detection that the user is not visually recognizing the
screen 24, a case of an excessive deviation between the
posture of the user and the reference posture, or other cases
as described in the second example of the adjustment
process.

[0204] The user having received such a notification can
recognize a current state such as a state where presentation
of'the tactile stimulus has been stopped and a state where the
self-posture excessively deviates from the reference posture.
[0205] The wvarious types of notification processes
described above are performed by transmission of pack-
etized data from the presentation control apparatus 31 to the
tactile signal reproducer 32.

[0206] FIG. 20 depicts an example of a packet data
structure. The packet data has a header, a payload, and a
footer. The header may contain various types of control
information, a synchronized signal, or the like. In addition,
the footer may contain various types of control information,
parity information, or the like.

[0207] At the time of transmission of a tactile signal to the
tactile signal reproducer 32, data of the tactile signal is
stored in the payload.

[0208] Similarly, data indicating the details of the notifi-
cation may be stored in the payload and transmitted in the
notification process. In such a mode, however, it is necessary
to generate packet data for the notification process and
transmit this packet data.

[0209] To avoid this necessity, the details of the notifica-
tion may be contained in packet data generated for trans-
mission of a tactile signal. In such a case, however, the
packet data is elongated if the data indicating the details of
the notification is stored in the payload. Accordingly, the
details of the notification may be stored in a portion of the
header or the footer.

[0210] A period of time during which a tactile stimulus is
reproduced by one packet data herein is extremely short, for
example, in a range of several milliseconds to several tens
of milliseconds. Accordingly, in order to present a tactile
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stimulus continuing for a long period of time such as several
seconds, multiple packets such as several packets to several
tens of packets are used.

[0211] At this time, even if an area of 1 bit for the
notification process is secured for each of the header and the
footer, an area of several bits to several tens of bits can be
secured for a series of the entire packets used for one tactile
presentation.

[0212] Accordingly, efficient data transmission can be
achieved by storing transmission data for the notification
process in multiple pieces of packet data.

[0213] Such a method is applicable to not only transmis-
sion data for the notification process, but also various types
of control data transmitted from the presentation control
apparatus 31 to the tactile signal reproducer 32, for example.
[0214] Note that the tactile signal reproducer 32 having
received control information and notification information by
such a method as described above is capable of restoring
received data by executing a process for restoring the control
information and the notification information from multiple
pieces of packet data.

4. Configuration of Computer Apparatus

[0215] Each of the presentation control apparatus 31 and
the tactile signal reproducer 32 described above has a
configuration of a computer apparatus to implement the
respective functions described above. Note that each of the
apparatuses and equipment need not include all of consti-
tutions described below, and may include only some of
these.

[0216] As depicted in FIG. 21, a CPU 71 of each piece of
equipment executes various types of processes according to
a program stored in a ROM 72 or in a non-volatile memory
unit 74 such as an EEP-ROM (Electrically Erasable Pro-
grammable Read-Only Memory), or a program loaded from
a storage unit 79 to a RAM 73. In addition, data and the like
necessary for the CPU 71 to execute various types of
processes are stored in the RAM 73 as necessary.

[0217] The CPU 71, the ROM 72, the RAM 73, and the
non-volatile memory unit 74 are connected to one another
via a bus 83. An input/output interface 75 is also connected
to the bus 83.

[0218] An input unit 76 including an operator and an
operation device is connected to the input/output interface
75.

[0219] For example, the input unit 76 is assumed to
include various types of operators and operation devices
such as a keyboard, a mouse, a key, a dial, a touch panel, a
touch pad, and a remote controller.

[0220] An operation performed by the user is detected by
the input unit 76, and a signal corresponding to the input
operation is interpreted by the CPU 71.

[0221] Moreover, a display unit 77 including an LCD, an
organic EL panel, or the like, and an audio output unit 78
including a speaker or the like are integrally or separately
connected to the input/output interface 75.

[0222] The display unit 77 is a display unit which displays
various items, and includes a display device provided on a
housing of the computer apparatus, a separated display
device connected to the computer apparatus, or the like, for
example.

[0223] The display unit 77 displays images for various
types of image processing, moving images to be processed,
and the like on a display screen on the basis of instructions
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from the CPU 71. Moreover, the display unit 77 displays
various types of operation menus, icons, messages, and
others, i.e., a GUI (Graphical User Interface), on the basis of
instructions from the CPU 71.

[0224] In a certain case, a storage unit 79 including a hard
disk, a solid-state memory, or the like, and a communication
unit 80 including a modem or the like, are connected to the
input/output interface 75.

[0225] The communication unit 80 performs a communi-
cation process via a transfer path such as the Internet, or
communicates with various types of equipment by wired/
wireless communication, bus communication, or the like.
[0226] In addition, a drive 81 is connected to the input/
output interface 75 if necessary. A removable storage
medium 82 such as a magnetic disk, an optical disk, a
magneto-optical disk, or a semiconductor memory is
attached to the drive 81 as necessary.

[0227] Data files such as image files, various types of
computer programs, and the like are readable from the
removable storage medium 82 by using the drive 81. The
read data files are stored in the storage unit 79, or images and
sounds contained in the data files are output from the display
unit 77 and the audio output unit 78. Moreover, the computer
programs and the like read from the removable storage
medium 82 are installed in the storage unit 79 if necessary.
[0228] For example, software for the processing in the
present embodiment can be installed in this computer appa-
ratus via network communication provided by the commu-
nication unit 80 or via the removable storage medium 82.
Alternatively, this software may be stored in the ROM 72,
the storage unit 79, or the like beforehand.

[0229] When the CPU 71 executes processing operations
under various types of programs, information processing
and communication processing that are necessary for the
presentation control apparatus 31 and the tactile signal
reproducer 32 are executed.

[0230] Note that an information processing apparatus con-
stituting each of the presentation control apparatus 31 and
the tactile signal reproducer 32 is not limited to the single
computer apparatus depicted in FIG. 21, and may include
multiple systematized computer apparatuses. The multiple
computer apparatuses may be systematized by using a LAN
or the like, or may be disposed in remote areas through a
VPN connection or the like using the Internet or the like. The
multiple information processing apparatuses may include an
information processing apparatus as a server group (cloud)
made available by a cloud computing service.

5. Processing Example

[0231] Now, with reference to the accompanying figures,
aprocess executed by the CPU 71 of the presentation control
apparatus 31 to achieve the respective types of examples
described above will be described.

[0232] In step S101 in FIG. 22, the CPU 71 of the
presentation control apparatus 31 executes an information
acquisition process. In the information acquisition process,
information necessary for executing the respective types of
processes described above is acquired.

[0233] FIG. 24 illustrates an example.

[0234] In the information acquisition process, the CPU 71
of the presentation control apparatus 31 first acquires device
information in step S201. The device information is a
process for acquiring information indicating the number,



US 2024/0012482 Al

arrangement positions, frequency characteristics, or the like
of the vibration units 52 included in the tactile signal
reproducer 32.

[0235] Next, the CPU 71 of the presentation control appa-
ratus 31 acquires state information in step S202. The state
information contains not only posture information regarding
the user, but also information indicating an orientation of the
body, information indicating whether or not the user leans
his or her back against a backrest, or the like.

[0236] Then, the CPU 71 of the presentation control
apparatus 31 acquires visual recognition information in step
S203. The visual recognition information is information
indicating whether or not the user is visually recognizing the
screen 24.

[0237] Finally, the CPU 71 of the presentation control
apparatus 31 acquires distance information in step S204. For
example, the distance information is information indicating
a distance between the user and the screen 24.

[0238] After the completion of the information acquisition
process, the CPU 71 of the presentation control apparatus 31
determines in step S102 in FIG. 22 whether or not the tactile
signal reproducer 32 currently used by the user is identical
to the reference device.

[0239] In a case where the tactile signal reproducer 32 is
determined to be identical to the reference device, the CPU
71 of the presentation control apparatus 31 proceeds to step
S104 without performing processing in step S103.

[0240] On the other hand, in a case where the tactile signal
reproducer 32 is determined to be different from the refer-
ence device, the CPU 71 of the presentation control appa-
ratus 31 executes an adjustment process according to the
device information in step S103. For example, in a case
where the reference device includes two vibration units 52
and where the user wears the tactile signal reproducer 32
including only one vibration unit 52, two reference tactile
signals are combined together to generate adjusted tactile
signals with increased signal intensity.

[0241] In step S104, the CPU 71 of the presentation
control apparatus 31 determines whether or not the adjust-
ment process based on the state information is permitted.
[0242] For example, in a case where the creator of the
reference tactile signals does not permit the adjustment
process or where the user wearing the tactile signal repro-
ducer 32 does not permit the adjustment process, the CPU 71
of the presentation control apparatus 31 proceeds to step
S108 in FIG. 23 without executing processing in steps S105,
S106, and S107.

[0243] On the other hand, in a case where both the creator
of the reference tactile signals and the user wearing the
tactile signal reproducer 32 permit the adjustment process,
the CPU 71 of the presentation control apparatus 31 deter-
mines in step S105 whether or not the state of the user is
identical to the reference state.

[0244] If the state of the user is identical to the reference
state, the process proceeds to step S108.

[0245] On the other hand, in a case where the state of the
user is different from the reference state, the CPU 71 of the
presentation control apparatus 31 performs the adjustment
process according to the state information in step S106, and
performs a notification process for notifying the user of the
fact that adjustment has been made, in step S107.

[0246] Note that, even when the state of the user is
different from the reference state, if the difference between
the two states is small, for example, it can be determined that
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the adjustment process is unnecessary. In such a case, the
process may proceed to step S108 without executing pro-
cessing in steps S106 and S107.

[0247] In step S108 in FIG. 23, the CPU 71 of the
presentation control apparatus 31 determines whether or not
the adjustment process based on the distance information is
necessary. For example, in a case where reference tactile
signals have been created on an assumption that a tactile
stimulus would be given to a user who is located ten meters
away from the screen 24, and where a current user wearing
the tactile signal reproducer 32 is located two meters away
from the screen 24, it is determined that adjustment based on
the distance information is necessary.

[0248] In this case, the CPU 71 of the presentation control
apparatus 31 executes the adjustment process according to
the distance information in step S109. For example, in the
foregoing example, adjusted tactile signals can be generated
by increasing the signal intensity of the reference tactile
signals, thereby causing no sense of incongruity for the user
located near the screen 24. Moreover, depending on the
cases, adjustment may be made to advance a presentation
timing of a tactile stimulus in consideration of a propagation
time of a shock or the like in order to reduce the sense of
incongruity of the tactile stimulus to the minimum.

[0249] On the other hand, in a case where the adjustment
process based on the distance information is determined to
be unnecessary, the CPU 71 of the presentation control
apparatus 31 proceeds to step S110 without performing
processing in step S109.

[0250] In step S110, the CPU 71 of the presentation
control apparatus 31 transmits tactile presentation signals. In
such a manner, the reference tactile signals or the adjusted
tactile signals are transmitted from the presentation control
apparatus 31 to the tactile signal reproducer 32.

[0251] Note that modifications of the foregoing processes
are adoptable. FIG. 25 illustrates an example. Note that
processing similar to that in FIG. 22 is given the same
reference sign, and description thereof is omitted where
appropriate.

[0252] In a case of determination in step S104 that the
adjustment process is permitted, the CPU 71 of the presen-
tation control apparatus 31 determines in step S105 whether
or not the reference state and the state of the user are
identical to each other. Thereafter, in a case of determination
that the state of the user is different from the reference state,
the CPU 71 of the presentation control apparatus 31 deter-
mines in step S111 whether or not the adjustment of the
reference tactile signals is enabled.

[0253] Forexample, in a case where the posture of the user
excessively deviates from the reference posture, it is difficult
to perform an appropriate adjustment process. Therefore, the
adjustment is determined to be disabled. In a case where the
adjustment is determined to be disabled as described above,
the CPU 71 of the presentation control apparatus 31 pro-
ceeds to processing in step S108 without performing pro-
cessing in steps S106 and 107. Note that, in this case, the
tactile signals may be prevented from being transmitted
from the presentation control apparatus 31 to the tactile
signal reproducer 32. Alternatively, the tactile signals may
be transmitted from the presentation control apparatus 31 to
the tactile signal reproducer 32 together with control infor-
mation indicating that the tactile signals should not be
reproduced, thereby preventing the tactile signals from
being reproduced by the tactile signal reproducer 32.
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[0254] On the other hand, in a case where the adjustment
is determined to be enabled, the CPU 71 of the presentation
control apparatus 31 executes the adjustment process
according to the state information in step S106, and per-
forms the notification process in step S107.

6. Modifications

[0255] According to the example described above, the
presentation control apparatus 31 performs the adjustment
process for reference tactile signals to generate adjusted
tactile signals. However, the adjustment process may also be
performed by the tactile signal reproducer 32.

[0256] FIGS. 26 and 27 depict a configuration of the
presentation control apparatus 31 and a configuration of the
tactile signal reproducer 32 in a modification, respectively.
[0257] As depicted in FIG. 26, the presentation control
apparatus 31 includes the information acquisition unit 41,
the tactile signal acquisition unit 42, and the communication
control unit 46.

[0258] Inaddition, as depicted in FIG. 27, the tactile signal
reproducer 32 includes the determination processing unit 43,
the identification information setting unit 44, the adjustment
processing unit 45, the reproduction control unit 51, the
vibration unit 52, the posture detection unit 53, and the
communication control unit 54.

[0259] The presentation control apparatus 31 transmits
reference tactile signals to the tactile signal reproducer 32.
[0260] The tactile signal reproducer 32 acquires posture
information regarding the posture of the user detected by the
posture detection unit 53, information detected by a pres-
sure-sensitive element or the like included in the vibration
unit 52, and other information. Moreover, the tactile signal
reproducer 32 determines whether or not to perform the
adjustment process, on the basis of various types of acquired
information. In a case where the adjustment process is to be
performed, the adjustment processing unit 45 carries out the
adjustment process for the reference tactile signals acquired
from the presentation control apparatus 31, to generate
adjusted tactile signals. Thereafter, the reproduction control
unit 51 outputs the reference tactile signals or the adjusted
tactile signals to the vibration unit 52 to achieve presentation
of a tactile stimulus.

[0261] A processing load imposed on the presentation
control apparatus 31 increases in a case where there are a
large number of the tactile signal reproducers 32 to which
the tactile signals are to be transmitted. According to the
present modification, each of the tactile signal reproducers
32 determines whether or not the adjustment process is
enabled for the tactile signals, and executes the adjustment
process. Accordingly, concentration of a processing load on
the presentation control apparatus 31 can be avoided.
[0262] The technology described above is applicable to a
game system or the like.

[0263] For example, in a game system including a game
machine, a display device, and a game controller, when the
game machine is replaced with the presentation control
apparatus 31 described above and the game controller is
replaced with the tactile signal reproducer 32 described
above, a user can enjoy game content that is more realistic.
[0264] Moreover, such a game system is capable of pre-
senting a tactile stimulus according to an operation style of
a user by performing a process for determining whether or
not the user is holding the game controller tight. Specifically,
a small tactile stimulus is given to a user who holds the game
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controller tight while playing a game. On the other hand, a
great tactile stimulus is given to a user who grips the game
controller lightly while playing a game. In such a manner, a
similar level of tactile stimuli can be provided for users
regardless of their play style.

[0265] The state information containing the posture infor-
mation regarding the user may be acquired from the tactile
signal reproducer 32, or may be acquired from an informa-
tion processing terminal (e.g., smartphone) carried by the
user (see FIG. 28). For example, the posture of user’s
smartphone may be stored when the user is in the reference
posture, and the amount of change of the posture relative to
the stored posture may be received from the smartphone,
thereby acquiring the state information regarding the user.

[0266] Alternatively, an imaging apparatus for capturing
an image of the user may be disposed, and an image analysis
process may be performed for the image captured by the
imaging apparatus. On the basis of the information obtained
from the image analysis process, the posture or the like of
the user may then be estimated to acquire the state infor-
mation.

[0267] Further, in a case where the user is wearing mul-
tiple tactile signal reproducers 32, the state information may
be acquired by estimating posture information regarding the
user according to a positional relation between the tactile
signal reproducers 32 or a positional relation between the
vibration units 52. For example, a distance between the
tactile signal reproducer 32 worn on a knee portion of the
user and the tactile signal reproducer 32 worn on a chest
portion of the user differs between the user standing upright
and the user sitting down. By analyzing the difference in
distance, whether the user is standing upright or sitting down
may be determined.

[0268] In the example described above, the vibration unit
52 is provided as a tactile presentation unit of the tactile
signal reproducer 32. However, other types of tactile pre-
sentation units are also available. Examples of such a tactile
presentation unit include a blower for providing the user
with a stimulus from an air blast, a device for providing the
user with a stimulus from water, moisture, or the like, and an
electrode device for providing the user with a stimulus from
electricity.

[0269] Various types of devices and equipment included in
the tactile signal reproducer 32 as described above are
capable of providing different tactile stimuli according to the
state information regarding the user or the like. Specifically,
the blower is capable of presenting an appropriate tactile
stimulus according to the posture or the like of the user by
changing a blower type to be operated or adjusting a blowing
volume and blowing timing. Moreover, the device for pro-
viding water or the like (e.g., a device provided on the tactile
signal reproducer 32 in the shape of a chair) is capable of
providing an appropriate tactile stimulus for the user by
adjusting a discharging direction, a discharging volume, a
discharging timing, or the like of water (moisture) according
to the posture or the like of the user. Further, the electrode
device is capable of providing an appropriate tactile stimulus
according to the posture or the like of the user by adjusting
a place to which an electric stimulus is to be applied, an
amount of electricity, an electric stimulus generation pattern,
or the like.
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7. Summary

[0270] As described above, the presentation control appa-
ratus 31 as a signal processing apparatus of the present
technology includes the information acquisition unit 41 that
acquires state information indicating the state of a user
including the posture of the user, the tactile signal acquisi-
tion unit 42 that acquires a reference tactile signal for
performing tactile presentation to the user in a reference
state, and the adjustment processing unit 45 that generates an
adjusted tactile signal by adjusting the reference tactile
signal on the basis of the state information.

[0271] When the posture of the user changes, a tactile
stimulus that the user feels also changes. According to the
present configuration, the adjusted tactile signal correspond-
ing to the state of the user is generated by adjusting the
reference tactile signal on the basis of the state information
indicating the state of the user including the posture of the
user.

[0272] In such a manner, tactile presentation can be per-
formed for the user on the basis of an appropriate tactile
signal. Accordingly, a sense of realism and immersion can
further be increased, and therefore, the user experience can
be improved.

[0273] For example, the presentation control apparatus 31
as such a signal processing apparatus thus configured is
suited for the tactile signal reproducer 32 or the like worn on
an arm or the like of the user. The position, direction, and the
like of the arm of the user are highly likely to differ among
the users. Hence, there are usually only a very few situations
where appropriate tactile presentation can be performed
according to the direction and position of the arm of the user.
However, by applying the configuration described above to
such a tactile signal reproducer 32, intended tactile presen-
tation can appropriately be performed for the arm of the user
even when the user puts his or her arm at any position.
Accordingly, a sense of realism and immersion can be
improved.

[0274] As described with reference to FIG. 2 and other
figures, the determination processing unit 43 that determines
whether or not execution of the adjustment is enabled may
be provided.

[0275] There are a case where a tactile stimulus appropri-
ate for the user changes depending on the posture or the like
of'the user and a case where a tactile stimulus appropriate for
the user does not change regardless of the posture or the like
of the user. According to the present configuration, it is
possible to switch between a case of executing the adjust-
ment on the basis of the state information regarding the user
and a case of not executing the adjustment, as necessary.
[0276] Accordingly, it becomes possible to execute the
adjustment only for the tactile signal that should be adjusted
according to the posture, for example.

[0277] As described with reference to FIG. 3 and other
figures, the determination processing unit 43 may decide a
result of the determination of whether or not the execution
of the adjustment is enabled, on the basis of an operation
performed by the user.

[0278] It is conceivable that whether or not to adjust the
tactile signal may automatically be decided according to the
type or the like of the tactile signal or otherwise be decided
by the user.

[0279] According to the present configuration, the user
himself or herself can decide whether or not to adjust the
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tactile signal. Accordingly, preferences of the user can be
reflected in the tactile presentation.

[0280] As described with reference to each of FIGS. 2 to
9, the determination processing unit 43 may determine
whether or not the adjustment is necessary, on the basis of
a difference between the posture of the user and the refer-
ence state.

[0281] This make it possible to appropriately determine
whether or not the reference tactile signal needs to be
adjusted, in consideration of the posture of the user.
[0282] Accordingly, an appropriate tactile stimulus can be
given according to the posture of the user. Moreover, there
is a case where the adjustment is determined to be unnec-
essary even when the posture of the user is slightly different
from the reference state. In such a case, the adjustment
process is prevented from being executed, and therefore, a
processing load on the presentation control apparatus 31 can
be reduced.

[0283] As described with reference to FIG. 25 and other
figures, the communication control unit 46 that performs
transmission control to transmit a tactile signal to the tactile
signal reproducer 32 (32A, 32B, 32C, 32D, or 32E) config-
ured to reproduce the tactile signal may be provided. The
communication control unit 46 may perform the transmis-
sion control such that the tactile signal is not reproduced by
the tactile signal reproducer 32 in a case where the adjust-
ment is determined to be disabled.

[0284] A tactile stimulus can be prevented from being
given to the user, by preventing the tactile signal from being
reproduced in a case where the adjustment is determined to
be disabled.

[0285] Accordingly, it is possible to eliminate a possibility
of reproducing such an inappropriate tactile stimulus that
reduces a sense of realism and immersion.

[0286] As described with reference FIG. 25 and other
figures, the communication control unit 46 may be caused
not to transmit the tactile signal in a case where the adjust-
ment is determined to be disabled.

[0287] This makes it possible to reduce a processing load
upon the transmission process for transmitting the tactile
signal.

[0288] Accordingly, in a case where the tactile signal is
transmitted to each of the tactile signal reproducers 32 (32A,
32B, 32C, 32D, and 32E) used by multiple users, for
example, it is possible to avoid such a case where the
transmission process cannot be performed at appropriate
timing due to the overflow of tasks of the process. Moreover,
processing loads upon the reception process and the repro-
duction process performed by the tactile signal reproducer
32 on the reception side can also be reduced.

[0289] As described with reference to FIG. 25 and other
figures, the communication control unit 46 may transmit the
tactile signal with control information added to the tactile
signal so as to prevent the tactile signal from being repro-
duced in a case where the adjustment is determined to be
disabled.

[0290] With this, the presentation control apparatus 31 as
a signal processing apparatus for adjusting the tactile signal
can perform the transmission process to transmit the tactile
signal in a uniform manner regardless of necessity or
unnecessity of the adjustment. For example, in a case of
transmission of the tactile signals to multiple tactile signal
reproducers, there is no need to perform control in such a
manner as to avoid transmission of the tactile signal to a
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specific tactile signal worn by a user whose posture is
considerably different from the reference state.

[0291] In addition, whether or not to execute reproduction
of the tactile signal is determined by the tactile signal
reproducer 32 having received the tactile signal. Accord-
ingly, a processing load imposed on the signal processing
apparatus can be reduced.

[0292] As described in the second example of the adjust-
ment process or other examples, the communication control
unit 46 that performs transmission control to transmit a
tactile signal to the tactile signal reproducer 32 (32A, 32B,
32C, 32D, or 32E) configured to reproduce the tactile signal
may be provided. The information acquisition unit 41 may
acquire visual recognition information indicating whether or
not the user is visually recognizing a video that is to be
visually recognized by the user. The communication control
unit 46 may perform the transmission control such that the
tactile signal is not reproduced by the tactile signal repro-
ducer 32 in a case where information indicating that the user
is not visually recognizing the video is acquired as the visual
recognition information.

[0293] It is assumed that the user feels tactile stimuli in
various situations. As such situations, there are a case where
the user is concentrating on content and a case where the
user is not concentrating on the content. For example,
supposing that the user enjoys watching a video with a
tactile stimulus, as a method for determining whether or not
the user is concentrating on the content, it is considered to
determine whether or not the user is properly viewing and
listening to the video.

[0294] It is conceivable that the user not concentrating on
the screen enjoys the content while doing a different thing.
According to the present configuration, presentation of the
tactile stimulus to such a user can be suspended or stopped
s0 as not to interrupt the different action that the user is doing
while viewing and listening to the content. Specifically, for
example, if a user is viewing content while writing charac-
ters, the user does not view the screen at many moments
during display of the content. If a tactile stimulus is provided
for such a user, the provided tactile stimulus may possibly
interrupt the action that the user is doing, and the user may
hence be unable to write accurate characters, for example.
However, by appropriately determining the user in such a
situation and suspending or stopping the presentation of the
tactile stimulus according to the determination, it becomes
possible to prevent the tactile stimulus from disturbing the
user who is doing multiple things at the same time.

[0295] As described with reference to FIG. 23 and other
figures, the communication control unit 46 that performs
transmission control to transmit a tactile signal to the tactile
signal reproducer 32 (32A, 32B, 32C, 32D, or 32E) config-
ured to reproduce the tactile signal may be provided. The
communication control unit 46 may perform the transmis-
sion control to give a notification that the adjustment has
been made, in a case where the adjusted tactile signal is
transmitted.

[0296] In such a manner, the user can recognize that the
reference tactile signal has been adjusted.

[0297] Accordingly, the user can recognize that the mean-
ing of a tactile stimulus need not be redefined in consider-
ation of the posture and the physical position of the user.
Specifically, when the user genuinely feels a tactile stimulus,
the user can recognize that the user receives the tactile
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stimulus as intended by the creator. Accordingly, the user
can feel a sense of realism and immersion.

[0298] As described in the third example of the adjustment
process and other examples, when adjusting the reference
tactile signal, the adjustment processing unit 45 may make
adjustment to change strength of the tactile presentation.
[0299] This makes it possible to perform the tactile pre-
sentation with appropriate strength according to the state of
the user.

[0300] As described in the third example of the adjustment
process and other examples, the adjustment processing unit
45 may make the adjustment according to the tactile signal
reproducer 32 (32A, 32B, 32C, 32D, or 32E) worn by the
user.

[0301] This makes it possible to transmit the tactile signal
which is appropriately adjusted according to not only the
difference in the state of the user but also the difference in
the tactile signal reproducer 32 worn by the user.

[0302] Accordingly, the user can have an optimum user
experience only by feeling a tactile stimulus provided by the
tactile signal reproducer 32 without knowing the difference
in his or her own posture, the difference in the tactile signal
reproducer 32 worn by the user, or the like.

[0303] As described in the third example of the adjustment
process and other examples, the adjustment processing unit
45 may adjust the strength and a timing of the tactile
presentation according to the state information and the
position of the tactile presentation unit (vibration unit 52,
52C, 52R, or 52L) included in the tactile signal reproducer
32 (32A, 32B, 32C, 32D, or 32E).

[0304] In such a manner, even when users wear the tactile
signal reproducers 32 which include the vibration units 52 at
different positions, an appropriate tactile signal is generated
for each of the users.

[0305] Accordingly, the user can enjoy the tactile stimulus
without knowing not only the difference in his or her own
posture but also the difference in the position of the vibration
unit 52.

[0306] Moreover, strength of vibrations felt by the user
may be different depending on the position of the vibration
unit 52. According to the present configuration, adjustment
can be made in consideration of a difference in strength of
vibrations felt by the user according to the position of the
vibration unit 52. Hence, a tactile stimulus reflecting the
intention of the creator more accurately can be provided for
the user. Accordingly, the user can have a more realistic and
immersive experience.

[0307] As described in the fourth example of the adjust-
ment process and other examples, the information acquisi-
tion unit 41 may acquire distance information indicating a
distance between the user and a display device (screen 24)
on which a video to be visually recognized by the user is
displayed, and the adjustment processing unit 45 may make
adjustment to change the strength of the tactile presentation
according to the acquired distance information.

[0308] In a case where the user enjoys a tactile stimulus
while viewing a video, an optimum tactile stimulus is highly
likely to change when the video is viewed in a different
manner.

[0309] According to the present configuration, it is pos-
sible to increase the strength of the tactile presentation as the
user is located closer to the display device, for example.
Accordingly, the user can feel a much more sense of realism
and immersion.
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[0310] As described with reference to FIG. 2 and other
figures, the information acquisition unit 41 may acquire the
state information every time the posture of the user changes.
[0311] When the posture of the user changes, an optimum
tactile stimulus also changes.

[0312] By acquiring the latest state information regarding
the user according to the change of the posture, an optimum
tactile stimulus can continuously be provided for the user
even when the user is intermittently moving.

[0313] Note that the advantageous effects described in the
present description are merely examples, and advantageous
effects to be offered are not limited to them. In addition,
other advantageous effects may be produced.

[0314] Moreover, any combinations of the respective
examples described above can be applied as long as they are
feasible.

8. Present Technology

[0315] The present technology may also have the follow-
ing configurations.

(1)

[0316] A signal processing apparatus including:

[0317] an information acquisition unit that acquires
state information indicating a state of a user including
a posture of the user;

[0318] a tactile signal acquisition unit that acquires a
reference tactile signal for performing tactile presenta-
tion to the user in a reference state; and

[0319] an adjustment processing unit that generates an
adjusted tactile signal by adjusting the reference tactile
signal on the basis of the state information.

(2
[0320] The signal processing apparatus according to (1)
described above, further including:

[0321] a determination processing unit that determines
whether or not execution of the adjustment is enabled.

3)

[0322] The signal processing apparatus according to (2)
described above, in which the determination processing unit
decides a result of the determination of whether or not the
execution of the adjustment is enabled, on the basis of an
operation performed by the user.

“4)

[0323] The signal processing apparatus according to either
(2) or (3) described above, in which the determination
processing unit determines whether or not the adjustment is
necessary, on the basis of a difference between the posture
of the user and the reference state.

(%)

[0324] The signal processing apparatus according to (4)
described above, further including:

[0325] a communication control unit that performs
transmission control to transmit a tactile signal to a
tactile signal reproducer configured to reproduce the
tactile signal, in which

[0326] the communication control unit performs the
transmission control such that the tactile signal is not
reproduced by the tactile signal reproducer in a case
where the adjustment is determined to be disabled.

(6)

[0327] The signal processing apparatus according to (5)
described above, in which the communication control unit
does not transmit the tactile signal in the case where the
adjustment is determined to be disabled.
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(7
[0328] The signal processing apparatus according to (5)
described above, in which the communication control unit
transmits the tactile signal with control information added to
the tactile signal so as to prevent the tactile signal from being
reproduced in the case where the adjustment is determined
to be disabled.
®)
[0329] The signal processing apparatus according to any
one of (1) to (7) described above, further including:
[0330] the communication control unit that performs
transmission control to transmit a tactile signal to a
tactile signal reproducer configured to reproduce the
tactile signal, in which
[0331] the information acquisition unit acquires visual
recognition information indicating whether or not the
user is visually recognizing a video that is to be visually
recognized by the user, and
[0332] the communication control unit performs the
transmission control such that the tactile signal is not
reproduced by the tactile signal reproducer in a case
where information indicating that the user is not visu-
ally recognizing the video is acquired as the visual
recognition information.
©)
[0333] The signal processing apparatus according to any
one of (1) to (8) described above, further including:
[0334] the communication control unit that performs
transmission control to transmit a tactile signal to a
tactile signal reproducer configured to reproduce the
tactile signal, in which
[0335] the communication control unit performs the
transmission control to give a notification that the
adjustment has been made, in a case where the adjusted
tactile signal is transmitted.
(10)
[0336] The signal processing apparatus according to any
one of (1) to (9) described above, in which, when adjusting
the reference tactile signal, the adjustment processing unit
makes adjustment to change strength of the tactile presen-
tation.
(D
[0337] The signal processing apparatus according to (10)
described above, in which the adjustment processing unit
makes the adjustment according to a tactile signal repro-
ducer worn by the user.
(12)
[0338] The signal processing apparatus according to (11)
described above, in which the adjustment processing unit
adjusts the strength and a timing of the tactile presentation
according to the state information and a position of a tactile
presentation unit included in the tactile signal reproducer.
(13)
[0339] The signal processing apparatus according to any
one of (10) to (12) described above, in which
[0340] the information acquisition unit acquires dis-
tance information indicating a distance between the
user and a display device on which a video to be
visually recognized by the user is displayed, and
[0341] the adjustment processing unit makes the adjust-
ment to change the strength of the tactile presentation
according to the acquired distance information.

(14)
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[0342] The signal processing apparatus according to any
one of (1) to (13) described above, in which the information
acquisition unit acquires the state information every time the
posture of the user changes.

(15)

[0343] A signal processing method performed by a signal
processing apparatus, the signal processing method includ-
ing:

[0344] a process of acquiring state information indicat-
ing a state of a user including a posture of the user;

[0345] a process of acquiring a reference tactile signal
for performing tactile presentation to the user in a
reference state; and

[0346] a process of generating an adjusted tactile signal
by adjusting the reference tactile signal on the basis of
the state information.

(16)
[0347] A signal processing system including:
[0348] a signal processing apparatus that includes

[0349] an information acquisition unit that acquires
state information indicating a state of a user includ-
ing a posture of the user,

[0350] a tactile signal acquisition unit that acquires a
reference tactile signal for performing tactile presen-
tation to the user in a reference state, and

[0351] an adjustment processing unit that generates
an adjusted tactile signal by adjusting the reference
tactile signal on the basis of the state information;
and

[0352] a tactile signal reproducer that reproduces the
adjusted tactile signal.

REFERENCE SIGNS LIST

[0353] 3: Providing system (signal processing system)

[0354] 24: Screen (display device)

[0355] 31: Presentation control apparatus (signal pro-
cessing apparatus)

[0356] 32, 32A, 32B, 32C, 32D, 32E: Tactile signal
reproducer

[0357] 41: Information acquisition unit

[0358] 42: Tactile signal acquisition unit

[0359] 43: Determination processing unit

[0360] 44: Identification information setting unit

[0361] 45: Adjustment processing unit

[0362] 46: Communication control unit

[0363] 52, 52C, 52R, 52L: Vibration unit (tactile pre-
sentation unit)

1. A signal processing apparatus comprising:

an information acquisition unit that acquires state infor-
mation indicating a state of a user including a posture
of the user;

a tactile signal acquisition unit that acquires a reference
tactile signal for performing tactile presentation to the
user in a reference state; and

an adjustment processing unit that generates an adjusted
tactile signal by adjusting the reference tactile signal on
a basis of the state information.

2. The signal processing apparatus according to claim 1,

further comprising:

a determination processing unit that determines whether
or not execution of the adjustment is enabled.

3. The signal processing apparatus according to claim 2,

wherein the determination processing unit decides a result of
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the determination of whether or not the execution of the
adjustment is enabled, on a basis of an operation performed
by the user.

4. The signal processing apparatus according to claim 2,
wherein the determination processing unit determines
whether or not the adjustment is necessary, on a basis of a
difference between the posture of the user and the reference
state.

5. The signal processing apparatus according to claim 4,
further comprising:

a communication control unit that performs transmission
control to transmit a tactile signal to a tactile signal
reproducer configured to reproduce the tactile signal,
wherein

the communication control unit performs the transmission
control such that the tactile signal is not reproduced by
the tactile signal reproducer in a case where the adjust-
ment is determined to be disabled.

6. The signal processing apparatus according to claim 5,
wherein the communication control unit does not transmit
the tactile signal in the case where the adjustment is deter-
mined to be disabled.

7. The signal processing apparatus according to claim 5,
wherein the communication control unit transmits the tactile
signal with control information added to the tactile signal so
as to prevent the tactile signal from being reproduced in the
case where the adjustment is determined to be disabled.

8. The signal processing apparatus according to claim 1,
further comprising:

a communication control unit that performs transmission
control to transmit a tactile signal to a tactile signal
reproducer configured to reproduce the tactile signal,
wherein

the information acquisition unit acquires visual recogni-
tion information indicating whether or not the user is
visually recognizing a video that is to be visually
recognized by the user, and

the communication control unit performs the transmission
control such that the tactile signal is not reproduced by
the tactile signal reproducer in a case where informa-
tion indicating that the user is not visually recognizing
the video is acquired as the visual recognition infor-
mation.

9. The signal processing apparatus according to claim 1,

further comprising:

a communication control unit that performs transmission
control to transmit a tactile signal to a tactile signal
reproducer configured to reproduce the tactile signal,
wherein

the communication control unit performs the transmission
control to give a notification that the adjustment has
been made, in a case where the adjusted tactile signal
is transmitted.

10. The signal processing apparatus according to claim 1,
wherein, when adjusting the reference tactile signal, the
adjustment processing unit makes adjustment to change
strength of the tactile presentation.

11. The signal processing apparatus according to claim
10, wherein the adjustment processing unit makes the
adjustment according to a tactile signal reproducer worn by
the user.

12. The signal processing apparatus according to claim
11, wherein the adjustment processing unit adjusts the
strength and a timing of the tactile presentation according to
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the state information and a position of a tactile presentation
unit included in the tactile signal reproducer.

13. The signal processing apparatus according to claim
10, wherein

the information acquisition unit acquires distance infor-

mation indicating a distance between the user and a
display device on which a video to be visually recog-
nized by the user is displayed, and

the adjustment processing unit makes the adjustment to

change the strength of the tactile presentation according
to the acquired distance information.

14. The signal processing apparatus according to claim 1,
wherein the information acquisition unit acquires the state
information every time the posture of the user changes.

15. A signal processing method performed by a signal
processing apparatus, the signal processing method com-
prising:

a process of acquiring state information indicating a state

of a user including a posture of the user;
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a process of acquiring a reference tactile signal for per-
forming tactile presentation to the user in a reference
state; and

a process of generating an adjusted tactile signal by
adjusting the reference tactile signal on a basis of the
state information.

16. A signal processing system comprising:

a signal processing apparatus that includes
an information acquisition unit that acquires state infor-

mation indicating a state of a user including a posture
of the user,

a tactile signal acquisition unit that acquires a reference
tactile signal for performing tactile presentation to
the user in a reference state, and

an adjustment processing unit that generates an
adjusted tactile signal by adjusting the reference
tactile signal on a basis of the state information; and

a tactile signal reproducer that reproduces the adjusted
tactile signal.



