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(57) [Object] To reduce the difference in way of feel-
ing a tactile sense in accordance with a state or situation.

[Solution] An information processing device in-
cludes: an acquisition unit configured to acquire context
information concerning a state or a situation user of an

external environment or context information concerning
a user; and a modulation unit configured to modulate a
control signal for controlling a haptics unit for presenting
haptics to a predetermined part of the user on the basis
of the context information having been acquired.
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Description

Technical Field

[0001] The present disclosure relates to an information
processing device, an information processing method,
and a program.

Background Art

[0002] Technologies for feeding back a tactile sense
or a force sense (hereinafter, these senses on the body
surface such as the skin will also be generally referred
to as "haptics") to a user by means of vibrations, heat,
electrical stimulation, or the like are being studied. As
devices for feeding back haptics, a vibration actuator, a
heat generating/absorbing element, an electrical stimu-
lation device, and the like, for example, have been pro-
posed. For example, Patent Literature 1 discloses an ex-
ample of a technology of presenting haptics to a user.

Citation List

Patent Literature

[0003] Patent Literature 1: JP 2015-170173A

Disclosure of Invention

Technical Problem

[0004] Particularly in recent years, not only mere pres-
entation of haptics, but also reproduction of more realistic
haptics is demanded. On the other hand, the way of feel-
ing haptics may vary between individuals. Therefore,
even in the case where a device for presenting haptics
is operated in a predetermined mode, for example, the
way of feeling haptics may vary between users. In addi-
tion, the way of feeling haptics may vary even in the same
user in accordance with a state or situation. That is, even
in the case where a device for presenting haptics is op-
erated in a predetermined mode, the way of feeling hap-
tics may vary in accordance with the state or situation.
[0005] Therefore, the present disclosure proposes an
information processing device, an information process-
ing method, and a program that can reduce the difference
in way of feeling haptics in accordance with the state or
situation.

Solution to Problem

[0006] According to the present disclosure, there is
provided an information processing device including: an
acquisition unit configured to acquire context information
concerning a state or a situation of an external environ-
ment or context information concerning a user; and a
modulation unit configured to modulate a control signal
for controlling a haptics unit for presenting haptics to a

predetermined part of the user on the basis of the context
information having been acquired.
[0007] In addition, according to the present disclosure,
there is provided an information processing method, in-
cluding: acquiring, by using a computer system, context
information concerning a state or a situation of an exter-
nal environment or context information concerning a us-
er; and modulating, by using the computer system, a con-
trol signal for controlling a haptics unit for presenting hap-
tics to a predetermined part of the user on the basis of
the context information having been acquired.
[0008] In addition, according to the present disclosure,
there is provided a program causing a computer system
to execute: acquiring context information concerning a
state or a situation of an external environment or context
information concerning a user; and modulating a control
signal for controlling a haptics unit for presenting haptics
to a predetermined part of the user on the basis of the
context information having been acquired.

Advantageous Effects of Invention

[0009] According to the present disclosure as de-
scribed above, an information processing device, an in-
formation processing method, and a program that can
reduce the difference in way of feeling haptics in accord-
ance with the state or situation are provided.
[0010] Note that the effects described above are not
necessarily limitative. With or in the place of the above
effects, there may be achieved any one of the effects
described in this specification or other effects that may
be grasped from this specification.

Brief Description of Drawings

[0011]

FIG. 1 is an explanatory diagram for describing an
example of changes in the way of feeling a tactile
sense.
FIG. 2 is an explanatory diagram for describing an
example of changes in the way of feeling a tactile
sense.
FIG. 3 is an explanatory diagram for describing an
overview of an operation of an information process-
ing system according to an embodiment of the
present disclosure.
FIG. 4 is an explanatory diagram for describing an
overview of an operation related to modulation of
tactile data.
FIG. 5 is an explanatory diagram for describing an
overview of an operation related to modulation of
tactile data.
FIG. 6 is an explanatory diagram for describing an
overview of an operation related to modulation of
tactile data.
FIG. 7 is an explanatory diagram for describing an
example of a system configuration of the information
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processing system according to the embodiment.
FIG. 8 is a block diagram showing an example of a
functional configuration of the information process-
ing system according to the embodiment.
FIG. 9 is an explanatory diagram for describing an
example of processing related to modulation of tac-
tile data.
FIG. 10 is an explanatory diagram for describing an
example of processing related to modulation of tac-
tile data.
FIG. 11 is an explanatory diagram for describing an
example of processing related to modulation of tac-
tile data.
FIG. 12 is an explanatory diagram for describing an
example of processing related to modulation of tac-
tile data.
FIG. 13 is an explanatory diagram for describing an
example of processing related to modulation of tac-
tile data.
FIG. 14 is an explanatory diagram for describing an
example of processing related to modulation of tac-
tile data.
FIG. 15 is a flowchart showing an example of a flow
of sequential processing of the information process-
ing system according to the embodiment.
FIG. 16 is an explanatory diagram for describing an
example of tactile receptors in the skin and their dis-
tribution.
FIG. 17 is an explanatory diagram for describing
characteristics of sensitivities of the tactile receptors
in the skin.
FIG. 18 is an explanatory diagram for describing a
mode of an information processing device according
to Example 1.
FIG. 19 is an explanatory diagram for describing a
mode of an information processing device according
to Example 1.
FIG. 20 is an explanatory diagram for describing a
mode of an information processing device according
to Example 1.
FIG. 21 is an explanatory diagram for describing a
mode of an information processing device according
to Example 1.
FIG. 22 is an explanatory diagram for describing a
mode of an information processing device according
to Example 1.
FIG. 23 is an explanatory diagram for describing a
mode of an information processing device according
to Example 1.
FIG. 24 is an explanatory diagram for describing a
mode of an information processing device according
to Example 1.
FIG. 25 is an explanatory diagram for describing a
mode of an information processing device according
to Example 1.
FIG. 26 is an explanatory diagram for describing a
mode of an information processing device according
to Example 1.

FIG. 27 is an explanatory diagram for describing a
mode of an information processing device according
to Example 2.
FIG. 28 is an explanatory diagram for describing a
mode of an information processing device according
to Example 2.
FIG. 29 is an explanatory diagram for describing a
mode of an information processing device according
to Example 2.
FIG. 30 is an explanatory diagram for describing a
mode of an information processing device according
to Example 3.
FIG. 31 is an explanatory diagram for describing a
mode of an information processing device according
to Example 3.
FIG. 32 is a functional block diagram showing a con-
figuration example of a hardware configuration of an
information processing device according to an em-
bodiment of the present disclosure.

Mode(s) for Carrying Out the Invention

[0012] Hereinafter, (a) preferred embodiment (s) of the
present disclosure will be described in detail with refer-
ence to the appended drawings. Note that, in this spec-
ification and the appended drawings, structural elements
that have substantially the same function and structure
are denoted with the same reference numerals, and re-
peated explanation of these structural elements is omit-
ted.
[0013] Note that description will be provided in the fol-
lowing order.

1. Studies concerning tactile feedback
2. Embodiment

2.1. Operation overview
2.2. System configuration
2.3. Functional configuration
2.4. Processing

3. Examples

3.1. Example 1: example of control in accord-
ance with user
3.2. Example 2: example of control in accord-
ance with external environment
3.3. Example 3: other control examples

4. Hardware configuration
5. Conclusion

<<1. Studies concerning tactile feedback>>

[0014] As a method in which a so-called information
processing device (or an information processing system
including the information processing device), such as a
personal computer (PC), a smartphone, a tablet terminal,
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and the like, feeds back information to a user, a method
of giving feedback by means of video, voice, and sound,
or the like is generally known, for example. As an example
of such a technology for feeding back information to the
user, a technology for feeding back a tactile sense by
means of vibrations, heat, electrical stimulation, or the
like, is being studied. As specific examples, a vibration
actuator, a heat generating/absorbing element, an elec-
trical stimulation device, and the like, for example, have
been proposed as a device for feeding back a tactile
sense. Particularly in recent years, not only mere pres-
entation of a tactile sense, but also reproduction of a more
realistic tactile sense is demanded.
[0015] On the other hand, the way of feeling a tactile
sense may vary in accordance with a change in various
states or situations. For example, FIG. 1 is an explanatory
diagram for describing an example of changes in the way
of feeling a tactile sense, and shows an example of
changes in the way of feeling a tactile sense associated
with changes in various states or situations, such as
changes in the state of the user, an external environment,
or the like.
[0016] For example, the way of feeling a tactile sense
may be changed in accordance with a change in activity
volume. As a specific example, when the activity volume
is increased by the user starting running from the state
of standing still or walking, the tactile sensitivity of the
user tends to be reduced. In contrast to this, when the
activity volume is reduced in association with a rest or
sleep, the tactile sensitivity of the user tends to be in-
creased.
[0017] In addition, the tactile sensitivity of the user may
be changed in accordance with a change in a surrounding
environment. As a specific example, when the noise level
around the user is increased, the tactile sensitivity of the
user tends to be reduced. In contrast to this, when visual
stimulation or auditory stimulation is reduced, the tactile
sensitivity of the user tends to be increased.
[0018] In addition, the way of feeling a tactile sense
(hereinafter also referred to as "tactile resolution") may
be changed in accordance with the amount of sweat. As
a specific example, when the amount of sweat is in-
creased, the tactile resolution is reduced, and the user
may be less likely to feel a more delicate tactile change.
[0019] In addition, the way of feeling a tactile sense
may vary between individuals. For example, FIG. 2 is an
explanatory diagram for describing an example of chang-
es in the way of feeling a tactile sense, and shows an
example of a difference in way of feeling a tactile sense
between users.
[0020] Specifically, the tactile sensitivity may be
changed in accordance with the age. In addition, the tac-
tile resolution may vary in accordance with the difference
in physical characteristics such as the height. In addition,
as another example, the tactile sensitivity or tactile res-
olution may be changed in accordance with the emotional
state. Of course, the way of feeling a tactile sense may
vary individually between different users.

[0021] As described above, the way of feeling a tactile
sense may vary in accordance with a change in various
states or situations, and an individual difference may also
occur between users. Therefore, even if, assuming re-
production of a certain situation, presentation of a tactile
sense in accordance with the situation is performed in a
constant mode, the way of feeling of the user may vary
from moment to moment, and if the user to be targeted
for presentation of a tactile sense varies, the way of feel-
ing may vary between users.
[0022] In view of the situations as described above,
the present disclosure proposes an example of a mech-
anism for reducing the difference in way of feeling a tactile
sense associated with a change in various states or sit-
uations and the difference in way of feeling a tactile sense
between respective users.
[0023] Specifically, paying attention to the example
shown in FIG. 1, under such a situation where the tactile
sensitivity is reduced, a tactile sense that the user feels
in the same manner as before the sensitivity is reduced
is reproduced by amplifying the strength of tactile pres-
entation, for example. In addition, under such a situation
where the tactile sensitivity is increased, the strength of
tactile presentation may be reduced, for example. In ad-
dition, under such a situation where the tactile resolution
is reduced, a tactile sense that the user feels in the same
manner as before the tactile resolution is reduced is re-
produced by increasing the contrast of tactile presenta-
tion so that the user is more likely to feel a tactile change.
[0024] In addition, paying attention to the example
shown in FIG. 2, the strength or contrast of tactile pres-
entation may be tuned in accordance with the age or
physical characteristics of the user. In addition, by sens-
ing the emotion of the user and feeding back a result of
the sensing to tactile presentation, it is expected that an
assumed tactile sense can be presented to the user re-
gardless of an emotional change. In addition, the strength
or contrast of tactile presentation may be tuned for each
user. With such a configuration, even under such a situ-
ation where a device for presenting a tactile sense to a
user is shared among a plurality of users, a tactile sense
felt in the same manner among the plurality of users is
reproduced for each user.
[0025] Therefore, as an embodiment of the present dis-
closure, details of a mechanism for achieving the above-
described control will be described below.

<<2. Embodiment>>

[0026] First, a basic configuration of an information
processing system according to an embodiment of the
present disclosure will be described.

<2.1. Operation overview>

[0027] First, an overview of an operation of an infor-
mation processing system according to an embodiment
of the present disclosure will be described with reference
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to FIG. 3 to FIG. 6. For example, FIG. 3 is an explanatory
diagram for describing an overview of an operation of the
information processing system according to the present
embodiment.
[0028] As shown in FIG. 3, for feeding back a tactile
sense to the user, the information processing system ac-
cording to the present embodiment analyzes tactile data
for driving a haptics unit such as a vibration actuator or
an electrical stimulation device, and on the basis of the
analysis result, modulates the tactile data. At this time,
the information processing system analyzes external in-
formation (that is, context information in accordance with
various states or situations), such as a mode selected
by the user, user information, and environmental infor-
mation, and modulates the tactile data in accordance with
the analysis result. Then, by driving the haptics unit on
the basis of the modulated tactile data, the information
processing system feeds back a tactile sense to the user.
With such a configuration, the information processing
system according to the present embodiment controls a
tactile sense to be fed back to the user by appropriately
changing the contents of processing related to modula-
tion of tactile data in accordance with the external infor-
mation.
[0029] Here, an overview of an operation related to
modulation of tactile data will be described with reference
to FIG. 4 to FIG. 6. FIG. 4 to FIG. 6 are explanatory dia-
grams for describing an overview of an operation related
to modulation of tactile data. For example, FIG. 4 shows
a situation where the user is tracing a screen in which an
image V10 such as irregularities is presented with a ma-
nipulation member Ua such as a finger. At this time, by
driving the haptics unit in accordance with the position
on the screen traced with the manipulation member Ua,
the information processing system feeds back a tactile
sense in accordance with the image presented at that
position to the user.
[0030] For example, FIG. 5 shows an example of tactile
data. In FIG. 5, the horizontal axis indicates the position
(that is, the position in the image V10) on the screen. In
addition, the vertical axis schematically indicates the
strength of a tactile sense to be presented to the user,
which, in the case of feeding back a tactile sense to the
user by means of vibrations, for example, may be equiv-
alent to the strength of the vibrations. In contrast to this,
FIG. 6 shows an example of tactile data after modulation.
That is, in FIG. 6, the horizontal axis and the vertical axis
are similar to those in the example shown in FIG. 5. More
specifically, FIG. 6 shows an example of the case of mod-
ulating tactile data such that the contrast of the tactile
data is improved. With such control, it is possible to con-
trol a tactile sense to be presented to the user such that
the user is more likely to feel a more delicate tactile
change, such as a tactile change by means of fine irreg-
ularities, or the like, for example.
[0031] Note that the tactile data shown in FIG. 5 and
FIG. 6 is merely an example, and is not necessarily lim-
ited to the examples shown in FIG. 5 and FIG. 6. For

example, a plurality of types of receptors for a human to
feel a tactile sense exist, and the frequency of vibrations
by which a neural activity of each receptor is reduced
varies between receptors. In view of such a situation,
tactile data may include data about the tactile strengths
as shown in FIG. 5 and FIG. 6 regarding a plurality of
frequency components, for example. Note that details of
the above-described example will be described later sep-
arately.
[0032] An overview of the operation of the information
processing system according to an embodiment of the
present disclosure has been described above with refer-
ence to FIG. 3 to FIG. 6. Note that the mechanism for
controlling a tactile sense to be presented to the user by
the information processing system according to the
present embodiment modulating tactile data in accord-
ance with external information will be described herein-
after in more detail.

<2.2. System configuration>

[0033] Next, an example of a schematic system con-
figuration of the information processing system accord-
ing to an embodiment of the present disclosure will be
described with reference to FIG. 7. FIG. 7 is an explan-
atory diagram for describing an example of a system con-
figuration of the information processing system accord-
ing to the present embodiment.
[0034] As shown in FIG. 7, an information processing
system 1 according to the present embodiment includes
an information processing device 10, a haptics unit 30,
and an external information acquisition device 50. Each
of the information processing device 10, the haptics unit
30, and the external information acquisition device 50 is
configured to be capable of transmitting/receiving infor-
mation to each other via a predetermined network. Note
that the type of the network connecting the information
processing device 10, the haptics unit 30, and the exter-
nal information acquisition device 50 is not particularly
limited. As a specific example, the network may include
a so-called wireless network such as a network based
on the Wi-Fi (registered trademark) standard. In addition,
as another example, the network may include the Inter-
net, a leased line, a local area network (LAN), a wide
area network (WAN), or the like. In addition, the network
may include a plurality of networks, or may be configured
as a wired network at least partially.
[0035] The haptics unit 30 feeds back a tactile sense
to a user who holds the haptics unit 30 on the basis of
control from the information processing device 10 which
will be described later. As a specific example, the haptics
unit 30 includes a vibration device such as a vibration
actuator, and may simulate a tactile sense by vibrating
the vibration device. In addition, as another example, the
haptics unit 30 includes an electrical stimulation device,
and may feed back a tactile sense by applying electric
simulation to the skin with the electrical stimulation device
to induce firing of neurons.

7 8 
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[0036] In addition, the haptics unit 30 may be config-
ured as a so-called wearable device to be placed at a
predetermined part of the user, for example. In this case,
for example, the haptics unit 30 may feed back a tactile
sense to the placed part. In addition, as another example,
the haptics unit 30 may be configured as a controller of
a game console or the like. In this case, the haptics unit
30 may feed back a tactile sense to the hand of the user
grasping the housing of the haptics unit 30. In addition,
an information processing device such as a so-called
smartphone may be utilized as the haptics unit 30. As a
specific example, by vibrating an actuator of the smart-
phone, a tactile sense may be fed back to the user grasp-
ing the smartphone.
[0037] The external information acquisition device 50
is a component for acquiring context information in ac-
cordance with various states or situations, such as infor-
mation about an external environment, information con-
cerning the user, and the like, as external information.
Note that, in the present disclosure, "acquisition" of ex-
ternal information may include performing sensing with
a sensor or the like and externally receiving data including
sensing data, or reading the data from a recording me-
dium.
[0038] As a specific example, the external information
acquisition device 50 includes various sensors for ac-
quiring information about the brightness, noise, temper-
ature, humidity, and the like of an external environment,
and may acquire information about the external environ-
ment as external information with the sensors. In addi-
tion, the external information acquisition device 50 in-
cludes an imaging unit that images the external environ-
ment, and may acquire an image captured by the imaging
unit as external information.
[0039] In addition, as another example, the external
information acquisition device 50 includes various sen-
sors for acquiring information about the activity volume,
heart rate, body temperature, amount of sweat, and the
like of the user, and may acquire information indicating
the state of the user with the sensors as external infor-
mation. In addition, the external information acquisition
device 50 includes an imaging unit that images the user,
and may acquire an image captured by the imaging unit
as external information indicating the state of the user.
In addition, on the basis of the result of acquiring the
information indicating the state of the user, it is also pos-
sible to estimate the emotion of the user (for example,
joy, anger, sorrow, pleasure, or the like) or the way of
feeling of the user (for example, pleasant, unpleasant, or
the like). For example, the emotion of the user may be
estimated by carrying out an image analysis on an image
obtained by imaging the face of the user. Note that, in
this case, the external information acquisition device 50
may estimate (or recognize) the emotion of the user or
the way of feeling of the user, and may acquire the esti-
mation result as external information. In addition, as an-
other example, an output destination (for example, the
information processing device 10) of the result of acquir-

ing the state of the user may estimate the emotion of the
user or the way of feeling of the user.
[0040] In addition, as another example, the external
information acquisition device 50 may acquire informa-
tion indicating an attribute of the user, such as the age,
sex, or the like of the user, as external information. In this
case, for example, the external information acquisition
device 50, may access a predetermined server on the
basis of identification information input by the user to ac-
quire information indicating an attribute of the user cor-
related to the identification information.
[0041] In addition, as another example, the external
information acquisition device 50 may acquire, as exter-
nal information, information indicating an operation mode
for controlling the operation of the information processing
system 1 designated by the user via a predetermined
input unit. For example, by receiving designation of an
operation mode concerning tactile presentation by the
haptics unit 30 via the predetermined input unit, the ex-
ternal information acquisition device 50 may acquire in-
formation indicating the operation mode. Note that ex-
amples of the operation mode concerning tactile presen-
tation include a mode for controlling (for example, in-
creasing) the strength of tactile presentation and a mode
for controlling (for example, increasing) the contrast of
tactile presentation.
[0042] In the foregoing manner, the external informa-
tion acquisition device 50 acquires external information,
and outputs the acquired external information to the in-
formation processing device 10. Accordingly, it is possi-
ble for the information processing device 10 to recognize
a change in the external environment, a change in the
state of the user, an attribute of the user, and the like on
the basis of the external information.
[0043] By controlling the operation of the haptics unit
30, the information processing device 10 feeds back a
tactile sense to the user holding the haptics unit 30. As
a specific example, by reading tactile data (for example,
data shown in FIG. 2) stored in a predetermined storage
area and driving the haptics unit 30 on the basis of the
tactile data, the information processing device 10 feeds
back a tactile sense to the user.
[0044] In addition, upon acquiring external information
such as information about the external environment or
information concerning the user from the external infor-
mation acquisition device 50 and modulating the external
information on the basis of the tactile data, the information
processing device 10 may drive the haptics unit 30 on
the basis of the tactile data after modulation. With such
a configuration, for example, it is possible for the infor-
mation processing device 10 to control a tactile sense to
be fed back so as to reduce the difference in way of feeling
a tactile sense in accordance with a change in the exter-
nal environment or the state of the user or the difference
in way of feeling a tactile sense between different users.
Note that details of the present control will be described
later separately together with specific examples.
[0045] Note that the system configuration shown in
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FIG. 7 is merely an example, and the system configura-
tion of the information processing system 1 according to
the present embodiment is not necessarily limited only
to the example shown in FIG. 7. As a specific example,
at least some, two or more components among the in-
formation processing device 10, the haptics unit 30, and
the external information acquisition device 50 may be
configured integrally.
[0046] An example of the schematic system configu-
ration of the information processing system according to
an embodiment of the present disclosure has been de-
scribed above with reference to FIG. 7.

<2.3. Functional configuration>

[0047] Subsequently, as an example of a functional
configuration of the information processing system ac-
cording to an embodiment of the present disclosure, de-
scription will be given particularly paying attention to a
configuration of the information processing device 10
with reference to FIG. 8. FIG. 8 is a block diagram show-
ing an example of a functional configuration of the infor-
mation processing system according to the present em-
bodiment.
[0048] As shown in FIG. 8, the information processing
system 1 according to the present embodiment includes
the information processing device 10, the haptics unit 30,
the external information acquisition device 50, and a stor-
age unit 15. Since the haptics unit 30 and the external
information acquisition device 50 are equivalent to the
haptics unit 30 and the external information acquisition
device 50 described with reference to FIG. 7, detailed
description will be omitted.
[0049] The storage unit 15 is a storage area for tem-
porarily or permanently storing various types of data. For
example, the aforementioned tactile data may be stored
in the storage unit 15. In addition, data for the information
processing device 10 to execute various functions may
be stored in the storage unit 15. As a more specific ex-
ample, data (for example, libraries) for executing various
applications, management data for managing various
settings and the like, and the like may be stored in the
storage unit 15.
[0050] The information processing device 10 includes
an external information analysis unit 101, a tactile data
analysis unit 103, a tactile data modulation unit 105, and
an output control unit 107.
[0051] The external information analysis unit 101 ac-
quires external information (context information) from the
external information acquisition device 50, and analyzes
the acquired external information to recognize a change
in various states or situations such as the external envi-
ronment or the state of the user, recognize a user indi-
vidually (in other words, acquire information concerning
the user), and the like. Note that, of the external informa-
tion analysis unit 101, a portion that acquires external
information from the external information acquisition de-
vice 50 is equivalent to an example of an "acquisition

unit".
[0052] As a specific example, the external information
analysis unit 101 acquires a detection result of the bright-
ness, noise, temperature, humidity, or the like of the ex-
ternal environment from the external information acqui-
sition device 50 to recognize the state of the external
environment on the basis of the detection result. In ad-
dition, the external information analysis unit 101 may ac-
quire an image obtained by imaging the external envi-
ronment from the external information acquisition device
50 to recognize the state or situation of the external en-
vironment on the basis of the image.
[0053] In addition, as another example, the external
information analysis unit 101 acquires a detection result
of the activity volume, heart rate, body temperature,
amount of sweat, or the like of the user from the external
information acquisition device 50 to recognize the state
of the user on the basis of the detection result. In addition,
the external information analysis unit 101 may acquire
an image obtained by imaging the user from the external
information acquisition device 50 to recognize the state
of the user, the situation in which the user is placed, or
the like on the basis of the image. The external informa-
tion analysis unit 101 may carry out analysis processing
on the image obtained by imaging the user to estimate
the emotion of the user or the way of feeling of the user
on the basis of a result of the analysis processing.
[0054] In addition, as another example, the external
information analysis unit 101 may acquire information
indicating an attribute of the user, such as the age, sex,
or the like of the user, from the external information ac-
quisition device 50 to recognize or identify each user.
With such a configuration, even under such a situation
where the haptics unit 30 is shared among a plurality of
users, for example, it is possible for the information
processing device 10 to identify a user holding the haptics
unit 30.
[0055] In addition, as another example, the external
information analysis unit 101 may acquire information
indicating an operation mode designated by the user from
the external information acquisition device 50 via a pre-
determined input unit to recognize contents of an oper-
ation designated by the user. As a specific example, the
external information analysis unit 101 may acquire infor-
mation indicating the user-designated operation mode
concerning tactile presentation by the haptics unit 30 to
recognize contents of control designated by the user re-
garding an operation related to tactile presentation.
[0056] In the foregoing manner, the external informa-
tion analysis unit 101 analyzes the external information
acquired from the external information acquisition device
50, and outputs an analysis result to the tactile data mod-
ulation unit 105. In addition, the external information anal-
ysis unit 101 may output the analysis result of the external
information to the tactile data analysis unit 103.
[0057] The tactile data analysis unit 103 reads tactile
data corresponding to a tactile sense to be presented to
the user from the storage unit 15. As a specific example,

11 12 



EP 3 506 057 A1

8

5

10

15

20

25

30

35

40

45

50

55

in accordance with contents of a manipulation on a pre-
determined input unit (illustration omitted) such as a
touch panel, the tactile data analysis unit 103 may read
tactile data for presenting a tactile sense in accordance
with the manipulation from the storage unit 15. In addition,
as another example, in accordance with a result of play-
ing back various types of content such as video and
sound, the tactile data analysis unit 103 may read tactile
data corresponding to a tactile sense to be presented in
association with playback of the content from the storage
unit 15. Of course, the above-described example is mere-
ly an example, and as long as the tactile data analysis
unit 103 is capable of specifying a tactile sense to be
presented to the user and reading tactile data corre-
sponding to the tactile sense from the storage unit 15, a
condition therefor is not particularly limited.
[0058] Next, the tactile data analysis unit 103 carries
out analysis processing on the read tactile data to rec-
ognize contents of the tactile data. As a specific example,
on the basis of the analysis processing, the tactile data
analysis unit 103 may recognize the tactile strength in
accordance with the position or target at which a manip-
ulation has been performed. In addition, in the case
where the tactile data includes data about the tactile
strength for each of a plurality of frequency components,
the tactile data analysis unit 103 may recognize the tactile
strength in accordance with the position or target at which
the manipulation has been performed for each frequency
component.
[0059] Then, the tactile data analysis unit 103 outputs
the read tactile data and information indicating an anal-
ysis result of the tactile data to the tactile data modulation
unit 105. Accordingly, it is possible for the tactile data
modulation unit 105 to recognize the tactile data to be
targeted for processing and contents of the tactile data.
[0060] In addition, as another example, in the case
where tactile data after modulation has already been
stored in the storage unit 15, the tactile data analysis unit
103 may acquire the analysis result of external informa-
tion from the external information analysis unit 101, and
may read the tactile data after modulation corresponding
to the analysis result from the storage unit 15. Specifi-
cally, the tactile data analysis unit 103 may specify a tac-
tile sense to be presented to the user on the basis of a
predetermined condition, and extract tactile data (for ex-
ample, tactile data correlated to the analysis result) mod-
ulated on the basis of the acquired analysis result of the
external information, among pieces of tactile data corre-
sponding to the tactile sense, from the storage unit 15.
Note that the tactile data after modulation may be gen-
erated by the tactile data modulation unit 105 which will
be described later, and may be stored in the storage unit
15. In addition, in the case where the tactile data after
modulation is read, the tactile data analysis unit 103 may
output the tactile data to the output control unit 107.
[0061] The tactile data modulation unit 105 modulates
the tactile data in accordance with the analysis result of
external information. For example, the tactile data mod-

ulation unit 105 acquires tactile data to be targeted for
modulation and information indicating an analysis result
of the tactile data from the tactile data analysis unit 103.
In addition, the tactile data modulation unit 105 acquires
information indicating the analysis result of the external
information from the external information analysis unit
101. The tactile data modulation unit 105 determines
modulation processing to be carried out on the tactile
data on the basis of the analysis result of the external
information, and carries out the determined modulation
processing on the acquired tactile data.
[0062] For example, the tactile data modulation unit
105 may modulate the tactile data such that the tactile
strength becomes higher in accordance with a recogni-
tion result of various states or situations based on the
analysis result of the external information. In addition, as
another example, the tactile data modulation unit 105
may modulate tactile data such that the contrast of tactile
presentation becomes higher in accordance with a rec-
ognition result of various states or situations based on
the analysis result of the external information.
[0063] Note that the tactile data modulation unit 105
may carry out different modulation processing for each
frequency component included in tactile data. For exam-
ple, FIG. 9 to FIG. 14 are explanatory diagrams for de-
scribing examples of processing related to modulation of
tactile data, and show examples of the cases of carrying
out modulation processing for respective frequency
bands of low, middle, and high ranges. Note that, in the
present description, the "low range" shall indicate a fre-
quency band of 0 to 50 Hz, the "middle range" shall in-
dicate a frequency band of 50 to 200 Hz, and the "high
range" shall indicate a frequency band of 200 to 400 Hz.
In addition, in FIG. 8 to FIG. 13, the horizontal axis indi-
cates the frequency, and the vertical axis indicates gains
for adjusting the tactile strength (for example, the
strength of vibrations).
[0064] For example, FIG. 9 shows an example of gains
applied to respective frequency components in the case
of exerting control such that the tactile strength becomes
higher in the whole range from the low range to the high
range. In addition, FIG. 10 shows an example of gains
applied to respective frequency components in the case
of exerting control such that the tactile strength in the low
range becomes lower. In addition, FIG. 11 shows an ex-
ample of gains applied to respective frequency compo-
nents in the case of exerting control such that the tactile
strength in the middle range becomes higher. In addition,
FIG. 12 shows an example of gains applied to respective
frequency components in the case of exerting control
such that the tactile strength becomes lower from the low
range to the middle range. In addition, FIG. 13 shows an
example of gains applied to respective frequency com-
ponents in the case of exerting control such that the tactile
strengths in the low range and the high range become
higher. In addition, FIG. 14 shows an example of gains
applied to respective frequency components in the case
of exerting control such that the tactile strength becomes
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higher from the low range to the middle range and the
tactile strength in the high range becomes lower.
[0065] Of course, the examples shown in FIG. 9 to FIG.
14 are merely examples, and are not necessarily limited
only to these examples, but contents of modulation
processing may be changed appropriately in accordance
with various states or situations. For example, the tactile
data modulation unit 105 may carry out modulation
processing on tactile data such that the contrast of tactile
presentation is controlled for each frequency component
of the tactile data. Note that a more specific correspond-
ence between various states or situations in accordance
with the analysis result of external information and con-
tents of modulation processing to be carried out on tactile
data will be described later separately as examples.
[0066] Then, the tactile data modulation unit 105 out-
puts the tactile data after modulation to the output control
unit 107.
[0067] In addition, the tactile data modulation unit 105
may cause the tactile data after modulation to be stored
in the storage unit 15. In this case, the tactile data mod-
ulation unit 105 may cause the tactile data after modu-
lation to be stored in the storage unit 15 upon correlating
information indicating the analysis result of correspond-
ing external information (that is, information indicating
the analysis result of external information used for spec-
ifying modulation processing) to the tactile data after
modulation, for example. With such a configuration, in
the case where the data after modulation has already
been stored in the storage unit 15, it is no longer neces-
sary for the tactile data modulation unit 105 to perform
modulation of tactile data again.
[0068] The output control unit 107 is a component for
controlling the operation of the haptics unit 30 on the
basis of tactile data. For example, the output control unit
107 may acquire the tactile data after modulation from
the tactile data modulation unit 105, and may control the
operation of the haptics unit 30 on the basis of the ac-
quired tactile data after modulation. In addition, the output
control unit 107 may acquire tactile data (for example,
tactile data after modulation) from the tactile data analy-
sis unit 103, and may control the operation of the haptics
unit 30 on the basis of the acquired tactile data.
[0069] Note that the functional configuration of the in-
formation processing system 1 described with reference
to FIG. 8 is merely an example, and the functional con-
figuration of the information processing system 1 is not
necessarily limited only to the example shown in FIG. 8
as long as it is possible to achieve processing in each of
the above-described configurations. As a specific exam-
ple, two or more components among the information
processing device 10, the haptics unit 30, and the exter-
nal information acquisition device 50 may be configured
integrally as described earlier. In addition, as another ex-
ample, the storage unit 15 may be included in the infor-
mation processing device 10. In addition, as another ex-
ample, some components among the respective compo-
nents of the information processing device 10 may be

provided at the outside of the information processing de-
vice 10 (for example, a server or the like).
[0070] Description has been provided above with ref-
erence to FIG. 8 as an example of the functional config-
uration of the information processing system according
to an embodiment of the present disclosure, particularly
paying attention to the configuration of the information
processing device 10.

<2.4. Processing>

[0071] Subsequently, an example of a flow of sequen-
tial processing of the information processing system ac-
cording to an embodiment of the present disclosure will
be described with reference to FIG. 15, particularly pay-
ing attention to processing related to modulation of tactile
data performed by the information processing device 10.
FIG. 15 is a flowchart showing an example of a flow of
sequential processing of the information processing sys-
tem according to the present embodiment.
[0072] As shown in FIG. 15, the information processing
device 10 (the external information analysis unit 101) ac-
quires external information from the external information
acquisition device 50 (S101), and analyzes the acquired
external information to recognize whether or not the ex-
ternal information (for example, various states or situa-
tions such as an external environment or the state of the
user) has been changed.
[0073] In the case where the external information has
been changed (S103, YES), the information processing
device 10 modulates the tactile data on the basis of the
analysis result of the external information (SI05). Specif-
ically, the information processing device 10 (the tactile
data analysis unit 103) reads tactile data corresponding
to a tactile sense to be presented to the user from a pre-
determined storage area (for example, the storage unit
15). Next, by carrying out analysis processing on the read
tactile data, the information processing device 10 recog-
nizes contents of the tactile data. Then, the information
processing device 10 (the tactile data modulation unit
105) determines modulation processing to be carried out
on the tactile data on the basis of the analysis result of
the external information, and carries out the determined
modulation processing on the tactile data to be targeted
for modulation. With such control, it is possible for the
information processing device 10 to present a tactile
sense in accordance with the change in the external in-
formation to the user by controlling the operation of the
haptics unit 30 on the basis of the tactile data after mod-
ulation.
[0074] Note that, in the case where the external infor-
mation has not been changed (S103, NO), the informa-
tion processing device 10 may not perform modulation
of the tactile data.
[0075] An example of the flow of sequential processing
of the information processing system according to an em-
bodiment of the present disclosure has been described
above with reference to FIG. 15, particularly paying at-
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tention to the processing related to modulation of tactile
data performed by the information processing device 10.

<<3. Examples>>

<3.1. Example 1: example of control in accordance with 
user>

[0076] Subsequently, examples of an embodiment of
the present disclosure will be described. First, as Exam-
ple 1, an example of control related to modulation of tac-
tile data for reducing the difference in way of feeling a
tactile sense between respective users will be described
using specific examples.

(With regard to sensitivity of tactile receptors)

[0077] For describing Example 1, first, as a mechanism
for a person to feel a tactile sense, a pressure sense, or
the like, an example of tactile receptors in the skin and
characteristics of sensitivities of the respective tactile re-
ceptors will be described with reference to FIG. 16 and
FIG. 17.
[0078] For example, FIG. 16 is an explanatory diagram
for describing an example of tactile receptors in the skin
and their distribution. As shown in FIG. 16, the human
skin includes the epidermis, dermal papillae, dermis, and
subcutaneous tissue in layers in the order from the sur-
face side toward the inside of the body. In addition, as
shown in FIG. 16, the tactile receptors in the skin include
the Meister’s corpuscles, Merkel’s corpuscles, Ruffini’s
corpuscles, and Pacinian corpuscles. The Meissner’s
corpuscles exist in the dermal papillae. In addition, the
Merkel’s corpuscles exist in the deepest part of the der-
mis stratum basale between the dermal papillae. In ad-
dition, the Ruffini’s corpuscles exist in the deep part of
the dermis. In addition, the Pacinian corpuscles exist in
the subcutaneous tissue and in the deep layer of the der-
mis.
[0079] It is known that these tactile receptors each vary
in frequency characteristics of sensitivity in the case of
applying mechanical vibratory stimulation. For example,
FIG. 17 is an explanatory diagram for describing sensi-
tivity characteristics of the respective tactile receptors.
In FIG. 17, the horizontal axis indicates the frequency,
and the vertical axis indicates the sensitivity. As shown
in FIG. 17, the Merkel’s corpuscle tends to have a higher
sensitivity mainly in the low frequency band. In addition,
the Meissner’s corpuscle tends to have a higher sensi-
tivity mainly in the middle range frequency band. In ad-
dition, the Ruffini’s corpuscle and Pacinian corpuscle
tend to have higher sensitivities mainly from the middle
range to the high range frequency band.
[0080] By utilizing the sensitivity characteristics of the
respective tactile receptors as described above, the in-
formation processing device 10 according to Example 1
may modulate tactile data such that the difference in way
of feeling a tactile sense in accordance with a change in

the state of the user and the difference in way of feeling
a tactile sense between users are reduced.

(Example of control in accordance with age)

[0081] First, an example of the case of controlling a
tactile sense to be presented in accordance with the age
of the user will be described. For example, FIG. 18 is an
explanatory diagram for describing a mode of the infor-
mation processing device 10 according to Example 1,
and is an explanatory diagram for describing an example
of the relationship between the age and the Meissner’s
corpuscles. In FIG. 18, the horizontal axis indicates the
age, and the vertical axis indicates the number of Meiss-
ner’s corpuscles per 1 mm2. As shown in FIG. 18, the
number of Meissner’s corpuscles tends to decrease with
age. In addition, as described earlier, the Meissner’s cor-
puscles are involved in perception of vibrations mainly in
the middle range frequency band. That is, the sensitivity
concerning perception of vibrations in the middle range
frequency band tends to be reduced with an increase of
age.
[0082] Utilizing the characteristics as described above,
for example, the information processing device 10 may
modulate tactile data in accordance with the age of the
user. For example, FIG. 19 is an explanatory diagram for
describing a mode of the information processing device
10 according to Example 1, and shows an example of
control related to modulation of tactile data in accordance
with the age of the user. In FIG. 19, the horizontal axis
indicates the age, and the vertical axis indicates the tac-
tile strength. As shown in FIG. 19, the information
processing device 10 may modulate tactile data such that
the tactile strength becomes higher as the age of the user
is higher, for example. Note that, at this time, the infor-
mation processing device 10 may control the tactile
strength mainly targeting frequency components in the
middle range in the tactile data, for example. With such
control, it is possible to reduce the difference in way of
feeling a tactile sense between users having different
ages. That is, the information processing device 10 may
modulate tactile data targeting the frequency band cor-
responding to the ages of users such that an influence
upon the tactile sensitivity exerted by the difference in
age is corrected.

(Example of control in accordance with sex)

[0083] Next, an example of the case of controlling a
tactile sense to be presented in accordance with the sex
of the user will be described. Specifically, women tend
to have a higher tactile sensitivity than men. Utilizing such
characteristics, for example, the information processing
device 10 may modulate tactile data in accordance with
the sex of the user. For example, FIG. 20 is an explan-
atory diagram for describing a mode of the information
processing device 10 according to Example 1, and shows
an example of control related to modulation of tactile data
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in accordance with the sex of the user. FIG. 20 shows
an example of tactile strengths in respective cases where
the sex of the user is male and female. As shown in FIG.
20, in the case where the sex of the user is female, for
example, the information processing device 10 may
weaken the tactile strength in the whole range from the
low range to the high range. That is, the information
processing device 10 may modulate tactile data such that
an influence upon the tactile sensitivity exerted by the
difference in sex between users is corrected.

(Example of control in accordance with emotion)

[0084] Next, an example of the case of controlling a
tactile sense to be presented in accordance with the emo-
tion of the user will be described. For example, in the
case where the emotion indicates a negative state, such
as when one becomes depressed, neurotransmission
tends to become dull, and the tactile sensitivity also tends
to become dull. In view of such a situation, the information
processing device 10 may strengthen the tactile strength
in the whole range from the low range to the high range
as the user becomes more depressed, for example. That
is, the information processing device 10 may modulate
tactile data such that an influence upon the tactile sen-
sitivity exerted by a change in the emotion of the user is
corrected.
[0085] In addition, FIG. 21 is an explanatory diagram
for describing a mode of the information processing de-
vice 10 according to Example 1, and shows an example
of control in accordance with the emotion of the user. As
shown in FIG. 21, the information processing device 10
may control the tactile strength of a tactile sense to be
presented to the user in accordance with a change in the
emotion of the user, such as "pleasure", "anger", "sor-
row", or "joy".

(Example of control in accordance with difference in way 
of feeling)

[0086] Next, an example of the case of controlling a
tactile sense to be presented in accordance with the dif-
ference in way of feeling between users will be described.
For example, FIG. 22 is an explanatory diagram for de-
scribing a mode of the information processing device 10
according to Example 1, and shows an example of control
in accordance with the difference in way of feeling be-
tween users. In the example shown in FIG. 22, the hor-
izontal axis quantitatively indicates the difference in way
of feeling between users, such as "comfort" and "discom-
fort", and the vertical axis indicates the tactile strength.
That is, in the example shown in FIG. 22, the tactile
strength of a tactile sense to be presented to the user is
controlled in accordance with a detection result of the
difference in way of feeling of the user such as "comfort"
or "discomfort". More specifically, in the case where it is
recognized that the user feels discomfort, the information
processing device 10 may weaken the tactile strength of

a tactile sense to be presented to the user. In addition,
in the case where it is recognized that the user feels com-
fort, the information processing device 10 may strength-
en the tactile strength of a tactile sense to be presented
to the user. That is, the information processing device 10
may modulate tactile data such that an influence upon
the tactile sensitivity exerted by the difference in way of
feeling of the user is corrected.

(Example of control in accordance with state of user)

[0087] Next, an example of the case of controlling a
tactile sense to be presented in accordance with a de-
tection result of various states of the user, such as the
body temperature, activity volume, heart rate, or amount
of sweat will be described. For example, FIG. 23 is an
explanatory diagram for describing a mode of the infor-
mation processing device 10 according to Example 1,
and shows an example of control related to modulation
of tactile data in accordance with the body temperature
of the user. In the example shown in FIG. 23, the hori-
zontal axis indicates the body temperature, and the ver-
tical axis indicates the tactile strength. More specifically,
when the body temperature rises, the Pacinian corpus-
cles tend to have a higher sensitivity in the subcutaneous
tissue. Therefore, the information processing device 10
may weaken the tactile strength from the middle range
to the high range in accordance with the rise in the body
temperature, for example.
[0088] In addition, FIG. 24 is an explanatory diagram
for describing a mode of the information processing de-
vice 10 according to Example 1, and shows an example
of control related to modulation of tactile data in accord-
ance with the activity volume of the user. In the example
shown in FIG. 24, the horizontal axis indicates the activity
volume, and the vertical axis indicates the tactile
strength. Specifically, since the blood flow rate is in-
creased when the activity volume is increased, the body
temperature tends to be raised. Therefore, the informa-
tion processing device 10 may weaken the tactile
strength from the middle range to the high range in ac-
cordance with the increase in the activity volume of the
user, similarly to the case where the body temperature
has been raised. That is, targeting a frequency band that
corresponds to the body temperature of the user, the
information processing device 10 may modulate tactile
data such that an influence upon the tactile sensitivity
exerted by a change in the body temperature is corrected.
[0089] In addition, FIG. 25 is an explanatory diagram
for describing a mode of the information processing de-
vice 10 according to Example 1, and shows an example
of control related to modulation of tactile data in accord-
ance with the heart rate of the user. In the example shown
in FIG. 25, the horizontal axis indicates the heart rate,
and the vertical axis indicates the tactile strength. Spe-
cifically, since the blood flow rate is increased when the
heart rate is raised, the body temperature tends to be
raised. Therefore, the information processing device 10
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may weaken the tactile strength from the middle range
to the high range in accordance with an increase in the
heart rate of the user, similarly to the case where the
body temperature has been raised. That is, targeting a
frequency band corresponding to the heart rate of the
user, the information processing device 10 may modulate
tactile data such that an influence upon the tactile sen-
sitivity exerted by the change in the heart rate is correct-
ed.
[0090] In addition, FIG. 26 is an explanatory diagram
for describing a mode of the information processing de-
vice 10 according to Example 1, and shows an example
of control related to modulation of tactile data in accord-
ance with the amount of sweat of the user. In the example
shown in FIG. 26, the horizontal axis indicates the amount
of sweat, and the vertical axis indicates the tactile
strength. Specifically, when the amount of sweat is in-
creased, the sensitivity of perceiving a tactile sense tends
to become dull in the high range frequency band. There-
fore, the information processing device 10 may strength-
en the tactile strength in the high range in accordance
with an increase in the amount of sweat, for example.
That is, targeting a frequency band corresponding to the
amount of sweat of the user, the information processing
device 10 may modulate tactile data such that an influ-
ence upon the tactile sensitivity exerted by the change
in the amount of sweat is corrected.
[0091] Note that, in the case of modulating tactile data
on the basis of dynamically changing information such
as the above-described state of the user, the information
processing device 10 may control timing of control related
to the modulation. For example, under such a situation
where the state is changed frequently, the information
processing device 10 may temporarily stop control relat-
ed to modulation of tactile data. In this case, for example,
after the state becomes stable, the information process-
ing device 10 may modulate tactile data in accordance
with the state after becoming stable. In addition, as an-
other example, after a certain time has elapsed since the
state is changed, the information processing device 10
may modulate tactile data in accordance with the state
after the change. Note that the present control is not lim-
ited to the example described above as Example 1, but
also may be applied to an example which will be de-
scribed later as Example 2.

(Example of control based on plurality of pieces of exter-
nal information)

[0092] Next, an example of the case of controlling a
tactile sense to be presented on the basis of a plurality
of pieces of external information will be described. The
information processing device 10 may control a tactile
sense on the basis of a plurality of pieces of external
information (that is, in accordance with a plurality of states
or situations) among pieces of external information (con-
text information) indicating the aforementioned various
states or situations. In this case, the information process-

ing device 10 may perform weighting (that is, may set
priorities) for the targeted plurality of pieces of external
information (in other words, various states or situations),
and may modulate tactile data in accordance with the
placed weights. In addition, at this time, the information
processing device 10 may mix modulation methods cor-
responding to the respective pieces of external informa-
tion in accordance with the weights set for the pieces of
external information. Note that the present control is not
limited to the example described above as Example 1,
but also may be applied to an example which will be de-
scribed later as Example 2.

(Method of detecting difference in characteristics be-
tween users)

[0093] Subsequently, an example of a mechanism for
detecting a difference in characteristics between users
will be described. As described earlier, the way of feeling
a tactile sense (for example, pleasant, unpleasant, or the
like) may vary between individuals. In view of such a sit-
uation, the information processing device 10 may be pro-
vided with a mechanism for recognizing the way of feeling
a tactile sense (for example, a preference for a tactile
sense to be presented, or the like) of each user.
[0094] As a specific example, the information process-
ing device 10 may recognize vibrations that a user prefers
from an application installed in a terminal (or the infor-
mation processing device 10 itself) that the target user
uses. In addition, as another example, on the basis of a
music listening history, music data held in the terminal,
or the like, the information processing device 10 may
determine the genre of the music, and may recognize
vibrations that the user prefers on the basis of the deter-
mined genre of the music.
[0095] In addition, the information processing device
10 may present a plurality of types of vibrations to the
user, and may cause the user to select favorite vibrations
from among presented vibrations to recognize the vibra-
tions that the user prefers. As a specific example, the
information processing device 10 may present one or
more of the above-described questions for recognizing
a preference of the user at the initial setting, and in ac-
cordance with a response from the user (that is, a result
of selection made by the user), may recognize the vibra-
tions that the user prefers.
[0096] In addition, the information processing device
10 may display the strength of vibrations or the like with
numeric values, indicators, or the like for presentation to
the user. With such control, it is possible for the user to
visually recognize the strength of vibrations or the like.
In addition, along with such control, the information
processing device 10 may be configured to be capable
of changing the strength of vibrations or the like on the
basis of an instruction from the user.
[0097] An example of control related to modulation of
tactile data for reducing the difference in way of feeling
a tactile sense between respective users has been de-
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scribed above as Example 1 of an embodiment of the
present disclosure, using specific examples. With the
control as described above, it is possible for the informa-
tion processing device 10 to exert control such that the
difference in way of feeling a tactile sense associated
with a change in the state of the user and the difference
in way of feeling a tactile sense between different users
are reduced. Therefore, it is possible for the information
processing device 10 to reproduce a more realistic tactile
sense.

<3.2. Example 2: example of control in accordance with 
external environment>

[0098] Subsequently, an example of control related to
modulation of tactile data for reducing a change in the
way of feeling a tactile sense associated with a change
in the state of an external environment will be described
as Example 2 of an embodiment of the present disclo-
sure, using specific examples.

(Example of control in accordance with brightness of ex-
ternal environment)

[0099] First, an example of the case of controlling a
tactile sense to be presented in accordance with the
brightness of the external environment will be described.
For example, FIG. 27 is an explanatory diagram for de-
scribing a mode of the information processing device 10
according to Example 2, and shows an example of control
related to modulation of tactile data in accordance with
the brightness of the external environment. In the exam-
ple shown in FIG. 27, the horizontal axis indicates the
brightness of the external environment, and the vertical
axis indicates the tactile strength. More specifically, when
the surrounding environment (that is, external environ-
ment) becomes darker, the user tends to have a higher
tactile sensitivity. Therefore, the information processing
device 10 may weaken the tactile strength as the bright-
ness of the external environment becomes darker, for
example. Note that, at this time, the information process-
ing device 10 may weaken the tactile strength in the
whole range from the low range to the high range, or may
weaken the tactile strength only for some frequency
bands. That is, the information processing device 10 may
modulate tactile data such that an influence upon the
tactile sensitivity exerted by the difference in brightness
of the external environment is corrected.

(Example of control in accordance with noise in external 
environment)

[0100] Next, an example of the case of controlling a
tactile sense to be presented in accordance with noise
(sound) in an external environment will be described. For
example, FIG. 28 is an explanatory diagram for describ-
ing a mode of the information processing device 10 ac-
cording to Example 2, and shows an example of control

related to modulation of tactile data in accordance with
noise in the external environment. In the example shown
in FIG. 28, the horizontal axis indicates the magnitude of
noise level in the external environment, and the vertical
axis indicates the tactile strength. More specifically, by
the influence of noise, the user tends to have a lower
sensitivity to vibrations of a component in a frequency
band identical to or in the vicinity of the frequency band
of the noise. Therefore, in the case where a low range
component is included in the noise, for example, the in-
formation processing device 10 may strengthen the tac-
tile strength in the low range. In addition, in the case
where a middle range component is included in the noise,
the information processing device 10 may strengthen the
tactile strength in the middle range. Similarly, in the case
where a high range component is included in the noise,
the information processing device 10 may strengthen the
tactile strength in the high range. That is, targeting a fre-
quency band in accordance with a frequency component
included in sound in the external environment, the infor-
mation processing device 10 may modulate tactile data
such that an influence upon the tactile sensitivity exerted
by the sound is corrected.

(Example of control in accordance with temperature of 
external environment)

[0101] Next, an example of the case of controlling a
tactile sense to be presented in accordance with the tem-
perature of an external environment will be described.
For example, FIG. 29 is an explanatory diagram for de-
scribing a mode of the information processing device 10
according to Example 2, and shows an example of control
related to modulation of tactile data in accordance with
the temperature (air temperature) of the external envi-
ronment. In the example shown in FIG. 29, the horizontal
axis indicates the air temperature, and the vertical axis
indicates the tactile strength. More specifically, since the
body temperature drops in association with a drop in air
temperature, the user tends to have a lower tactile sen-
sitivity.
[0102] Note that, as described earlier, tactile receptors
(that is, the Meister’s corpuscles, Merkel’s corpuscles,
Ruffini’s corpuscles, and Pacinian corpuscles) having dif-
ferent characteristics exist in the respective layers of the
epidermis, dermal papillae, dermis, and subcutaneous
tissue that form the skin. Therefore, in accordance with
a change in temperature (body temperature) in each of
the epidermis, dermal papillae, dermis, and subcutane-
ous tissue, the way of feeling a tactile sense will also be
changed.
[0103] Specifically, when the air temperature drops,
the body temperature of the skin of the user drops in the
order from the layer closer to the surface (that is, in the
order of the epidermis, dermal papillae, dermis, and sub-
cutaneous tissue). More specifically, the temperature of
the epidermis drops first, and neurotransmission of the
Meissner’s corpuscles becomes dull (that is, the sensi-
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tivity is reduced). Therefore, the information processing
device 10 may strengthen the tactile strength in the mid-
dle range. Next, when the temperature drops down to
the dermal papillae, neurotransmission of the Merkel’s
corpuscles becomes dull. Therefore, the information
processing device 10 may strengthen the tactile strength
further in the low range. Next, when the temperature
drops down to the dermis, neurotransmission of the Ruffi-
ni’s corpuscles becomes dull. Therefore, the information
processing device 10 may strengthen the tactile strength
further from the middle range to the high range. In addi-
tion, when the temperature drops down to the subcuta-
neous tissue, neurotransmission of the Pacinian corpus-
cles becomes dull. Therefore, the information processing
device 10 may strengthen the tactile strength further in
the high range. That is, targeting a frequency band in
accordance with the temperature of the external environ-
ment, the information processing device 10 may modu-
late tactile data such that an influence upon the tactile
sensitivity exerted by the difference in temperature is cor-
rected. In addition, targeting a frequency band corre-
sponding to at least any layer among the epidermis, der-
mal papillae, dermis, and subcutaneous tissue that form
the skin of the user, the information processing device
10 may modulate tactile data such that an influence upon
the tactile sensitivity exerted by the difference in temper-
ature between the layers is corrected.
[0104] An example of control related to modulation of
tactile data for reducing a change in the way of feeling a
tactile sense associated with a change in the state of the
external environment has been described above as Ex-
ample 2 of an embodiment of the present disclosure, us-
ing specific examples. With the control as described
above, it is possible for the information processing device
10 to exert control such that the difference in way of feel-
ing a tactile sense associated with a change in the state
of the external environment is reduced. Therefore, it is
possible for the information processing device 10 to re-
produce a more realistic tactile sense.

<3.3. Example 3: other control examples>

[0105] Subsequently, an example of other controls dif-
ferent from Examples 1 and 2 described earlier will be
described as Example 3 of an embodiment of the present
disclosure.

(Example of control in accordance with placed part)

[0106] First, an example of the case of controlling a
tactile sense to be presented in accordance with a part
on which the haptics unit 30 is placed will be described.
Specifically, the way of feeling a tactile sense of the user
may vary in accordance with the part. That is, even if the
haptics unit 30 presents a tactile sense at a predeter-
mined tactile strength, the way of feeling the presented
tactile sense may vary in accordance with the part on
which the haptics unit 30 is placed. Therefore, in accord-

ance with the part on which the haptics unit 30 is placed,
the information processing device 10 may control the tac-
tile strength of the tactile sense to be presented via the
haptics unit 30. For example, FIG. 30 is an explanatory
diagram for describing a mode of the information
processing device 10 according to Example 3, and shows
an example of control related to modulation of tactile data
in accordance with the part on which the haptics unit 30
is placed. FIG. 30 shows an example of tactile strengths
in the leg, thigh, abdomen, chest, face, and hand, re-
spectively, as an example of the part on which the haptics
unit 30 is placed.

(Example of control in accordance with placement pres-
sure)

[0107] Next, an example of the case of controlling a
tactile sense to be presented in accordance with a place-
ment pressure of the haptics unit 30 will be described.
Specifically, even under a situation where the haptics
unit 30 is placed on a predetermined part, the way of
feeling a tactile sense of the user may vary in accordance
with the difference in placement pressure of the haptics
unit 30 (for example, whether or not the haptics unit 30
is placed to be brought into closer contact). Therefore,
the information processing device 10 may control the tac-
tile strength of a tactile sense to be presented via the
haptics unit 30 in accordance with the placement pres-
sure of the haptics unit 30.
[0108] For example, FIG. 31 is an explanatory diagram
for describing a mode of the information processing de-
vice 10 according to Example 3, and shows an example
of control related to modulation of tactile data in accord-
ance with the placement pressure of the haptics unit 30.
In the example shown in FIG. 31, the horizontal axis in-
dicates the magnitude of placement pressure, and the
vertical axis indicates the tactile strength. More specifi-
cally, as the placement pressure of the haptics unit 30 is
higher, the haptics unit 30 is brought into closer contact
with a part of the user. Therefore, the user tends to be
more likely to feel a tactile sense presented by the haptics
unit 30 than in the case where the placement pressure
of the haptics unit 30 is low. Therefore, the information
processing device 10 may weaken the tactile strength as
the placement pressure of the haptics unit 30 becomes
higher.
[0109] An example of other controls different from Ex-
amples 1 and 2 described earlier has been described
above as Example 3 of an embodiment of the present
disclosure.

<<4. Hardware configuration>>

[0110] Next, like the information processing device 10
described above, a hardware configuration of an infor-
mation processing device 900 included in the information
processing system 1 according to the present embodi-
ment will be described in detail with reference to FIG. 32.
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FIG. 32 is a function block diagram illustrating a config-
uration example of the hardware configuration of the in-
formation processing device 900 included in the informa-
tion processing system 1 according to the present em-
bodiment of the present disclosure.
[0111] The information processing device 900 includ-
ed in the information processing system 1 according to
the present embodiment mainly includes a CPU 901, a
ROM 903, and a RAM 905. Furthermore, the information
processing device 900 also includes a host bus 907, a
bridge 909, an external bus 911, an interface 913, an
input device 915, an output device 917, a storage device
919, a drive 921, a connection port 923, and a commu-
nication device 925.
[0112] The CPU 901 serves as an arithmetic process-
ing device and a control device, and controls the overall
operation or a part of the operation of the information
processing device 900 according to various programs
recorded in the ROM 903, the RAM 905, the storage de-
vice 919, or a removable recording medium 927. The
ROM 903 stores programs, operation parameters, and
the like used by the CPU 901. The RAM 905 primarily
stores programs that the CPU 901 uses and parameters
and the like varying as appropriate during the execution
of the programs. These are connected with each other
via the host bus 907 including an internal bus such as a
CPU bus or the like. Note that the external information
analysis unit 101, the tactile data analysis unit 103, the
tactile data modulation unit 105, and the output control
unit 107 described earlier with reference to FIG. 8 may
be implemented by the CPU 901, for example.
[0113] The host bus 907 is connected to the external
bus 911 such as a PCI (Peripheral Component Intercon-
nect/Interface) bus via the bridge 909. Additionally, the
input device 915, the output device 917, the storage de-
vice 919, the drive 921, the connection port 923, and the
communication device 925 are connected to the external
bus 911 via the interface 913.
[0114] The input device 915 is an operation mecha-
nism operated by a user, such as a mouse, a keyboard,
a touch panel, buttons, a switch, a lever, or a pedal. Also,
the input device 915 may be a remote control mechanism
(a so-called remote control) using, for example, infrared
light or other radio waves, or may be an external connec-
tion device 929 such as a mobile phone or a PDA con-
forming to the operation of the information processing
device 900. Furthermore, the input device 915 generates
an input signal based on, for example, information which
is input by a user with the above operation mechanism,
and includes an input control circuit for outputting the
input signal to the CPU 901. The user of the information
processing device 900 can input various data to the in-
formation processing device 900 and can instruct the in-
formation processing device 900 to perform processing
by operating the input device 915.
[0115] The output device 917 includes a device capa-
ble of visually or audibly notifying acquired information
to a user. Examples of such device include display de-

vices such as a CRT display device, a liquid crystal dis-
play device, a plasma display device, an EL display de-
vice and lamps, audio output devices such as a speaker
and a headphone, a printer, and the like. For example,
the output device 917 outputs a result obtained by various
processes performed by the information processing de-
vice 900. More specifically, the display device displays,
in the form of texts or images, a result obtained by various
processes performed by the information processing de-
vice 900. On the other hand, the audio output device
converts an audio signal including reproduced audio data
and sound data into an analog signal, and outputs the
analog signal.
[0116] The storage device 919 is a device for storing
data configured as an example of a storage unit of the
information processing device 900. The storage device
919 is configured from, for example, a magnetic storage
device such as a HDD (Hard Disk Drive), a semiconduc-
tor storage device, an optical storage device, or a mag-
neto-optical storage device. This storage device 919
stores programs to be executed by the CPU 901, and
various data.
[0117] The drive 921 is a reader/writer for recording
medium, and is embedded in the information processing
device 900 or attached externally thereto. The drive 921
reads information recorded in the attached removable
recording medium 927 such as a magnetic disk, an op-
tical disc, a magneto-optical disk, or a semiconductor
memory, and outputs the read information to the RAM
905. Furthermore, the drive 921 can write record in the
attached removable recording medium 927 such as a
magnetic disk, an optical disc, a magneto-optical disk, or
a semiconductor memory. The removable recording me-
dium 927 is, for example, a DVD medium, an HD-DVD
medium, or a Blu-ray (a registered trademark) medium.
In addition, the removable recording medium 927 may
be a CompactFlash (CF; a registered trademark), a flash
memory, an SD memory card (Secure Digital Memory
Card), or the like. Alternatively, the removable recording
medium 927 may be, for example, an IC card (Integrated
Circuit Card) equipped with a non-contact IC chip or an
electronic appliance. Note that the storage unit 15 de-
scribed earlier with reference to FIG. 8 may be imple-
mented by at least any of the RAM 905, the storage de-
vice 919, and the removable recording medium 927, for
example.
[0118] The connection port 923 is a port for allowing
devices to directly connect to the information processing
device 900. Examples of the connection port 923 include
a USB (Universal Serial Bus) port, an IEEE1394 port, a
SCSI (Small Computer System Interface) port, and the
like. Other examples of the connection port 923 include
an RS-232C port, an optical audio terminal, an HDMI (a
registered trademark) (High-Definition Multimedia Inter-
face) port, and the like. By the external connection device
929 connecting to this connection port 923, the informa-
tion processing device 900 directly obtains various types
of data from the external connection device 929 and pro-
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vides various types of data to the external connection
device 929.
[0119] The communication device 925 is a communi-
cation interface including, for example, a communication
device for connecting to a communication network 931.
The communication device 925 is, for example, a wired
or wireless LAN (Local Area Network), Bluetooth (regis-
tered trademark), a communication card for WUSB
(Wireless USB), or the like. Alternatively, the communi-
cation device 925 may be a router for optical communi-
cation, a router for ADSL (Asymmetric Digital Subscriber
Line), a modem for various communications, or the like.
This communication device 925 can transmit and receive
signals and the like in accordance with a predetermined
protocol such as TCP/IP on the Internet and with other
communication devices, for example. The communica-
tion network 931 connected to the communication device
925 includes a network and the like, which is connected
via wire or wirelessly, and may be, for example, the In-
ternet, a home LAN, infrared communication, radio wave
communication, satellite communication, or the like.
[0120] Heretofore, an example of the hardware config-
uration capable of realizing the functions of the informa-
tion processing device 900 included in the information
processing system 1 according to the embodiment of the
present disclosure has been shown. Each of the struc-
tural elements described above may be configured using
a general-purpose material, or may be implemented by
hardware dedicated to the function of each structural el-
ement. Accordingly, the hardware configuration to be
used can be changed as appropriate according to the
technical level at the time of carrying out the present em-
bodiment. Note that, although not shown in FIG. 32, for
example, it naturally includes various configurations cor-
responding to the information processing device 900 in-
cluded in the information processing system 1 according
to the present embodiment.
[0121] Note that it is also possible to develop a com-
puter program for realizing the respective functions of
the information processing device 900 included in the
information processing system 1 according to the present
embodiment as discussed above, and implement the
computer program in a personal computer or the like. In
addition, a computer-readable recording medium storing
such a computer program may also be provided. The
recording medium may be a magnetic disk, an optical
disc, a magneto-optical disk, or flash memory, for exam-
ple. Furthermore, the above computer program may also
be delivered via a network, for example, without using a
recording medium. In addition, the number of computers
causing the computer program to be executed is not par-
ticularly limited. For example, the computer program may
be executed in cooperation of a plurality of computers
(e.g., a plurality of servers or the like). Note that a single
computer or a plurality of cooperating computers is also
referred to as "computer system."

<<5. Conclusion>>

[0122] As described above, the information processing
device 10 according to an embodiment of the present
disclosure modulates tactile data (for example, a control
signal) for driving the haptics unit 30 in accordance with
user-related external information (for example, informa-
tion concerning the state or attribute of the user, or the
like). Accordingly, it is possible for the information
processing device 10 to exert control such that the dif-
ference in way of feeling a tactile sense associated with
a change in the state of the user and the difference in
way of feeling a tactile sense between different users are
reduced. That is, it is possible for the information process-
ing device 10 to reproduce a more realistic tactile sense.
[0123] In addition, the information processing device
10 according to an embodiment of the present disclosure
modulates the tactile data for driving the haptics unit 30
in accordance with external information concerning the
state or situation of the external environment. According-
ly, it is possible for the information processing device 10
to exert control such that the difference in way of feeling
a tactile sense associated with a change in the state of
the external environment is reduced. That is, it is possible
for the information processing device 10 to reproduce a
more realistic tactile sense.
[0124] Note that, in the above-described examples,
description has been given mainly paying attention to the
case of presenting a tactile sense, whilst the same ap-
plies to the case of presenting a sense such as a force
sense to the body surface such as the skin. That is, with
the information processing device 10 according to an em-
bodiment of the present disclosure, it is possible to re-
produce more realistic haptics (for example, a tactile
sense or a force sense).
[0125] The preferred embodiment (s) of the present
disclosure has/have been described above with refer-
ence to the accompanying drawings, whilst the present
disclosure is not limited to the above examples. A person
skilled in the art may find various alterations and modifi-
cations within the scope of the appended claims, and it
should be understood that they will naturally come under
the technical scope of the present disclosure.
[0126] Further, the effects described in this specifica-
tion are merely illustrative or exemplified effects, and are
not limitative. That is, with or in the place of the above
effects, the technology according to the present disclo-
sure may achieve other effects that are clear to those
skilled in the art from the description of this specification.
[0127] Additionally, the present technology may also
be configured as below.

(1) An information processing device including:

an acquisition unit configured to acquire context
information concerning a state or a situation of
an external environment or context information
concerning a user; and
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a modulation unit configured to modulate a con-
trol signal for controlling a haptics unit for pre-
senting haptics to a predetermined part of the
user on the basis of the context information hav-
ing been acquired.

(2) The information processing device according to
(1), in which
targeting a frequency band in accordance with the
context information having been acquired, the mod-
ulation unit modulates the control signal.
(3) The information processing device according to
(2), in which
the context information includes information con-
cerning an age of the user, and
targeting a frequency band corresponding to the age,
the modulation unit modulates the control signal
such that an influence exerted by a difference in the
age is corrected.
(4) The information processing device according to
(1) or (2), in which
the context information includes information con-
cerning a sex of the user, and
the modulation unit modulates the control signal
such that an influence exerted by a difference in the
sex is corrected.
(5) The information processing device according to
(1) or (2), in which
the context information includes information con-
cerning a sensing result of an emotion of the user,
and
in a case where the sensing result of the emotion
indicates a negative state, the modulation unit mod-
ulates the control signal such that an influence ex-
erted by a change in haptics presented to the user
by the haptics unit is corrected.
(6) The information processing device according to
(2), in which
the context information includes information con-
cerning a body temperature of the user, and
targeting a frequency band corresponding to the
body temperature, the modulation unit modulates
the control signal such that an influence exerted by
a change in the body temperature is corrected.
(7) The information processing device according to
(2), in which
the context information includes information con-
cerning an activity volume of the user, and
targeting a frequency band corresponding to the ac-
tivity volume, the modulation unit modulates the con-
trol signal such that an influence exerted by a change
in the activity volume is corrected.
(8) The information processing device according to
(2), in which
the context information includes information con-
cerning a heart rate of the user, and
targeting a frequency band corresponding to the
heart rate, the modulation unit modulates the control

signal such that an influence exerted by a change in
the heart rate is corrected.
(9) The information processing device according to
(2), in which
the context information includes information con-
cerning an amount of sweat of the user, and
targeting a frequency band corresponding to the
amount of sweat, the modulation unit modulates the
control signal such that an influence exerted by a
change in the amount of sweat is corrected.
(10) The information processing device according to
(1) or (2), in which
the context information includes information con-
cerning brightness of the external environment, and
the modulation unit modulates the control signal
such that an influence exerted by a difference in the
brightness is corrected.
(11) The information processing device according to
(2), in which
the context information includes information based
on a sound collection result of sound in the external
environment, and
targeting the frequency band in accordance with a
frequency component included in the sound, the
modulation unit modulates the control signal.
(12) The information processing device according to
(1) or (2), in which
the context information includes information con-
cerning a temperature of the external environment,
and
the modulation unit modulates the control signal
such that an influence exerted by a difference in the
temperature is corrected.
(13) The information processing device according to
(2), in which
the context information includes information con-
cerning a temperature of at least any layer among
epidermis, dermal papillae, dermis, and subcutane-
ous tissue that form a skin of the user, and
targeting the frequency band in accordance with the
layer corresponding to the information concerning
the temperature, the modulation unit modulates the
control signal such that an influence in accordance
with a difference in the temperature of the layer is
corrected.
(14) The information processing device according to
any one of (1) to (13), in which
the modulation unit temporarily suppresses process-
ing related to modulation of the control signal in ac-
cordance with a frequency at which a predetermined
state or situation that the context information indi-
cates is changed.
(15) The information processing device according to
any one of (1) to (14), in which
the modulation unit controls a timing at which the
control signal is modulated in accordance with a tim-
ing at which a predetermined state or situation that
the context information indicates is changed.
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(16) The information processing device according to
any one of (1) to (15), in which
the context information includes information indicat-
ing a plurality of types of states or situations,
the plurality of types of states or situations have been
weighted previously, and
the modulation unit modulates the control signal on
the basis of the weights set on the plurality of types
of states or situations.
(17) The information processing device according to
any one of (1) to (16), in which
the modulation unit modulates the control signal in
accordance with a function installed in a predeter-
mined terminal or data held in the terminal.
(18) The information processing device according to
any one of (1) to (17), in which the modulation unit
modulates the control signal in accordance with a
setting concerning the haptics input in advance.
(19) The information processing device according to
any one of (1) to (18), including:
a control unit configured to present information con-
cerning the haptics presented to the user by the hap-
tics unit on the basis of the control signal after mod-
ulation, to the user via a predetermined output unit.
(20) An information processing method, including:

acquiring, by using a computer system, context
information concerning a state or a situation of
an external environment or context information
concerning a user; and
modulating, by using the computer system, a
control signal for controlling a haptics unit for
presenting haptics to a predetermined part of
the user on the basis of the context information
having been acquired.

(21) A program causing a computer system to exe-
cute:

acquiring context information concerning a state
or a situation of an external environment or con-
text information concerning a user; and
modulating a control signal for controlling a hap-
tics unit for presenting haptics to a predeter-
mined part of the user on the basis of the context
information having been acquired.

Reference Signs List

[0128]

1 information processing system
10 information processing device
101 external information analysis unit
103 tactile data analysis unit
105 tactile data modulation unit
107 output control unit
15 storage unit

30 haptics unit
50 external information acquisition device

Claims

1. An information processing device comprising:

an acquisition unit configured to acquire context
information concerning a state or a situation of
an external environment or context information
concerning a user; and
a modulation unit configured to modulate a con-
trol signal for controlling a haptics unit for pre-
senting haptics to a predetermined part of the
user on a basis of the context information having
been acquired.

2. The information processing device according to
claim 1, wherein
targeting a frequency band in accordance with the
context information having been acquired, the mod-
ulation unit modulates the control signal.

3. The information processing device according to
claim 2, wherein
the context information includes information con-
cerning an age of the user, and
targeting a frequency band corresponding to the age,
the modulation unit modulates the control signal
such that an influence exerted by a difference in the
age is corrected.

4. The information processing device according to
claim 1, wherein
the context information includes information con-
cerning a sex of the user, and
the modulation unit modulates the control signal
such that an influence exerted by a difference in the
sex is corrected.

5. The information processing device according to
claim 1, wherein
the context information includes information con-
cerning a sensing result of an emotion of the user,
and
in a case where the sensing result of the emotion
indicates a negative state, the modulation unit mod-
ulates the control signal such that an influence ex-
erted by a change in haptics presented to the user
by the haptics unit is corrected.

6. The information processing device according to
claim 2, wherein
the context information includes information con-
cerning a body temperature of the user, and
targeting a frequency band corresponding to the
body temperature, the modulation unit modulates
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the control signal such that an influence exerted by
a change in the body temperature is corrected.

7.  The information processing device according to
claim 2, wherein
the context information includes information con-
cerning an activity volume of the user, and
targeting a frequency band corresponding to the ac-
tivity volume, the modulation unit modulates the con-
trol signal such that an influence exerted by a change
in the activity volume is corrected.

8. The information processing device according to
claim 2, wherein
the context information includes information con-
cerning a heart rate of the user, and
targeting a frequency band corresponding to the
heart rate, the modulation unit modulates the control
signal such that an influence exerted by a change in
the heart rate is corrected.

9. The information processing device according to
claim 2, wherein
the context information includes information con-
cerning an amount of sweat of the user, and
targeting a frequency band corresponding to the
amount of sweat, the modulation unit modulates the
control signal such that an influence exerted by a
change in the amount of sweat is corrected.

10. The information processing device according to
claim 1 or 2, wherein
the context information includes information con-
cerning brightness of the external environment, and
the modulation unit modulates the control signal
such that an influence exerted by a difference in the
brightness is corrected.

11. The information processing device according to
claim 2, wherein
the context information includes information based
on a sound collection result of sound in the external
environment, and
targeting the frequency band in accordance with a
frequency component included in the sound, the
modulation unit modulates the control signal.

12. The information processing device according to
claim 1, wherein
the context information includes information con-
cerning a temperature of the external environment,
and
the modulation unit modulates the control signal
such that an influence exerted by a difference in the
temperature is corrected.

13. The information processing device according to
claim 2, wherein

the context information includes information con-
cerning a temperature of at least any layer among
epidermis, dermal papillae, dermis, and subcutane-
ous tissue that form a skin of the user, and
targeting the frequency band in accordance with the
layer corresponding to the information concerning
the temperature, the modulation unit modulates the
control signal such that an influence in accordance
with a difference in the temperature of the layer is
corrected.

14. The information processing device according to
claim 1, wherein
the modulation unit temporarily suppresses process-
ing related to modulation of the control signal in ac-
cordance with a frequency at which a predetermined
state or situation that the context information indi-
cates is changed.

15. The information processing device according to
claim 1, wherein
the modulation unit controls a timing at which the
control signal is modulated in accordance with a tim-
ing at which a predetermined state or situation that
the context information indicates is changed.

16. The information processing device according to
claim 1, wherein
the context information includes information indicat-
ing a plurality of types of states or situations, the
plurality of types of states or situations have been
weighted previously, and
the modulation unit modulates the control signal on
a basis of the weights set on the plurality of types of
states or situations.

17. The information processing device according to
claim 1, wherein
the modulation unit modulates the control signal in
accordance with a function installed in a predeter-
mined terminal or data held in the terminal.

18. The information processing device according to
claim 1, comprising:
a control unit configured to present information con-
cerning the haptics presented to the user by the hap-
tics unit on a basis of the control signal after modu-
lation, to the user via a predetermined output unit.

19. An information processing method, comprising:

acquiring, by using a computer system, context
information concerning a state or a situation of
an external environment or context information
concerning a user; and
modulating, by using the computer system, a
control signal for controlling a haptics unit for
presenting haptics to a predetermined part of
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the user on a basis of the context information
having been acquired.

20. A program causing a computer system to execute:

acquiring context information concerning a state
or a situation of an external environment or con-
text information concerning a user; and
modulating a control signal for controlling a hap-
tics unit for presenting haptics to a predeter-
mined part of the user on a basis of the context
information having been acquired.
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