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(57) ABSTRACT

[Object] To provide a wristband-type information process-
ing device, an information processing system, an informa-
tion processing method, and a program through which more
casual and intimate communication can be implemented.
[Solution] A wristband-type information processing device
includes: a band section configured to be worn on a wrist of
a user; a sensor unit configured to detect a motion of the
user; a vibration signal generating unit configured to gen-
erate a first vibration signal for vibrating another associated
wristband-type information processing device according to
the motion detected by the sensor unit; and a communication
unit configured to transmit the first vibration signal gener-
ated by the vibration signal generating unit to the other
wristband-type information processing device.
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WRISTBAND-TYPE INFORMATION
PROCESSING DEVICE, INFORMATION
PROCESSING SYSTEM, INFORMATION

PROCESSING METHOD AND PROGRAM

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] The present application is a continuation applica-
tion of U.S. patent application Ser. No. 14/912,025, filed
Feb. 12, 2016, which is a National Stage of PCT/JP2014/
067113, filed Jun. 27, 2014, and claims the benefit of priority
from Japanese Patent Application JP 2013-177711, filed
Aug. 29, 2013, the entire contents of which are hereby
incorporated by reference.

TECHNICAL FIELD

[0002] The present disclosure relates to a wristband-type
information processing device, an information processing
system, an information processing method, and a program.

BACKGROUND ART

[0003] In recent years, as mobile terminals have spread,
and network technology has become sophisticated, oppor-
tunities to perform communication via a network have
increased. In this regard, techniques for implementing vari-
ous communications using a network have been developed.
[0004] For example. an information processing device
capable of performing communication by tactile stimulation
without using language is disclosed in Patent Literature 1.

CITATION LIST

Patent Literature

[0005] Patent Literature 1: JP 2005-328270A
SUMMARY OF INVENTION
Technical Problem
[0006] However, in the technique disclosed in Patent

Literature 1, for example, since a separate communication
device for performing communication is necessary, it is
difficult to perform communication casually.

[0007] In this regard, the present disclosure proposes a
wristband-type information processing device, an informa-
tion processing system, an information processing method,
and a program, which are novel and improved and through
which more casual and intimate communication can be
implemented.

SOLUTION TO PROBLEM

[0008] According to the present disclosure, there is pro-
vided a wristband-type information processing device
including: a band section configured to be worn on a wrist
of a user; a sensor unit configured to detect a motion of the
user; a vibration signal generating unit configured to gen-
erate a first vibration signal for vibrating another associated
wristband-type information processing device according to
the motion detected by the sensor unit; and a communication
unit configured to transmit the first vibration signal gener-
ated by the vibration signal generating unit to the other
wristband-type information processing device.

Aug. 2,2018

[0009] According to the present disclosure, there is pro-
vided an information processing system including: a first
wristband-type information processing device; and a second
wristband-type information processing device associated
with the first wristband-type information processing device.
The first wristband-type information processing device
includes a band section configured to be worn on a wrist of
a first user, a sensor unit configured to detect a motion of the
first user, a vibration signal generating unit configured to
generate a first vibration signal for vibrating the associated
second wristband-type information processing device, and a
communication unit configured to transmit the first vibration
signal generated by the vibration signal generating unit to
the second wristband-type information processing device.
The second wristband-type information processing device
includes a band section configured to be worn on a wrist of
a second user, a communication unit configured to receive
the first vibration signal from the first wristband-type infor-
mation processing device, and a vibrating unit configured to
vibrate according to the first vibration signal received by the
communication unit.

[0010] According to the present disclosure, there is pro-
vided an information processing method including: detect-
ing a motion of a user; generating a first vibration signal for
vibrating another associated wristband-type information
processing device according to the detected motion; and
transmitting the generated first vibration signal to the other
wristband-type information processing device.

[0011] According to the present disclosure, there is pro-
vided a program causing a computer to function as: a sensor
unit configured to detect a motion of a user; a vibration
signal generating unit configured to generate a first vibration
signal for vibrating another associated wristband-type infor-
mation processing device according to the motion detected
by the sensor unit; and a communication unit configured to
transmit the first vibration signal generated by the vibration
signal generating unit to the other wristband-type informa-
tion processing device.

ADVANTAGEOUS EFFECTS OF INVENTION

[0012] As described above, according to the present dis-
closure, it is possible to implement more casual intimate
communication. The above effect is not necessarily limited,
and in addition to or instead of the above effect, any effect
described in this specification or any other effect understood
from this specification may be obtained.

BRIEF DESCRIPTION OF DRAWINGS

[0013] FIGS. 1A and 1B are explanatory diagrams illus-
trating an overview of a communication system according to
an embodiment of the present disclosure.

[0014] FIG. 2 is a diagram illustrating an exemplary
external configuration of a wristband-type terminal accord-
ing to an embodiment of the present disclosure.

[0015] FIG. 3 is a diagram illustrating an exemplary
external configuration of a wristband-type terminal accord-
ing to an embodiment of the present disclosure.

[0016] FIG. 4 is an explanatory diagram illustrating an
internal configuration of a wristband-type terminal accord-
ing to an embodiment of the present disclosure.

[0017] FIG. 5is a sequence diagram illustrating an opera-
tion of a communication system according to a first embodi-
ment.
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[0018] FIG. 6 is a sequence diagram illustrating an opera-
tion of a communication system according to a second
embodiment.

[0019] FIG. 7 is a flowchart illustrating an operation of a
wristband-type terminal according to a second embodiment.
[0020] FIG. 8 is a sequence diagram illustrating an opera-
tion of a communication system according to a third
embodiment.

[0021] FIG. 9is a sequence diagram illustrating an opera-
tion of a communication system according to a third
embodiment.

[0022] FIG. 10 is a flowchart illustrating an operation of a
wristband-type terminal according to a third embodiment.
[0023] FIG. 11 is a sequence diagram illustrating an opera-
tion of a communication system according to a fourth
embodiment.

[0024] FIG. 12 is a flowchart illustrating an operation of a
wristband-type terminal according to a fourth embodiment.
[0025] FIGS. 13A, 13B, 13C and 13D are diagrams illus-
trating an overview of a wristband-type terminal according
to a fifth embodiment.

[0026] FIG. 14 is a flowchart illustrating an operation of
the wristband-type terminal according to the fifth embodi-
ment.

[0027] FIG. 15 is a sequence diagram illustrating an
operation of a communication system according to a sixth
embodiment.

[0028] FIG. 16 is a flowchart illustrating an operation of a
wristband-type terminal according to the sixth embodiment.
[0029] FIGS. 17A and 17B are diagrams for describing a
comparison of vibration pattern information by the wrist-
band-type terminal according to the sixth embodiment.
[0030] FIG. 18 is a sequence diagram illustrating an
operation of a communication system according to a seventh
embodiment.

[0031] FIG. 19 is a flowchart illustrating an operation of a
wristband-type terminal according to the seventh embodi-
ment.

[0032] FIGS. 20A and 20B are flowcharts illustrating an
operation of the wristband-type terminal according to the
seventh embodiment.

[0033] FIG. 21 is a sequence diagram illustrating an
operation of a communication system according to an eighth
embodiment.

[0034] FIG. 22 is a diagram for describing output pattern
selection by a wristband-type terminal according to the
eighth embodiment.

[0035] FIG. 23 is a flowchart illustrating an operation of
the wristband-type terminal according to the eighth embodi-
ment.

[0036] FIG. 24 is a diagram for describing setting of a
pattern ID in the wristband-type terminal according to the
eighth embodiment.

DESCRIPTION OF EMBODIMENTS

[0037] Hereinafter, (a) preferred embodiment(s) of the
present disclosure will be described in detail with reference
to the appended drawings. In this specification and the
drawings, elements that have substantially the same function
and structure are denoted with the same reference signs, and
repeated explanation is omitted.

[0038] The description will proceed in the following order.
1. Overview of communication system according to embodi-
ment of present disclosure
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2. Embodiments

[0039] 2-1. Basic configuration
2-1-1. External configuration
2-1-2. Internal configuration

2-2. Embodiments

[0040] 2-2-1. First embodiment
2-2-2. Second embodiment
2-2-3. Third embodiment

2-2-4. Fourth embodiment

2-2-5. Fifth embodiment

2-2-6. Sixth embodiment

2-2-7. Seventh embodiment
2-2-8. Eighth embodiment

3. Conclusion

1. Overview of Communication System According
to Embodiment of Present Disclosure

[0041] Commonly, a person at a remote site performs
communication by a voice call or a video call using a mobile
terminal such as a mobile phone or a smartphone. However,
such communication has a problem in that there are cases in
which it is difficult to perform communication casually. For
example, in order to make a phone call using a mobile
terminal, a motion of inputting a telephone number and
making a call and a motion of putting a speaker to one’s ear
and putting a microphone to one’s lips are necessary, and
there are cases in which a call is not answered and not
connected. Further, when there is no topic to begin with, it
is hard to make a phone call. In addition, a person who
receives a phone call has to take a mobile terminal out of
his/her pocket, bag, or the like, stop what he/she is doing,
and move to a quiet place where a phone call is possible.
[0042] In the technique disclosed in Patent Literature 1,
for example, since a device that inputs and outputs tactile
stimulation has to be held in a hand, or a communication
device for performing communication is separately neces-
sary, it is difficult to communicate casually. Further, in the
technique disclosed in Patent Literature 1, communication
problems of the mobile terminal are not solved at all.
[0043] In this regard, a communication system according
to an embodiment of the present disclosure was invented in
light of the foregoing. More casual intimate communication
can be implemented through the communication system
according to an embodiment of the present disclosure. More
specifically, the communication system according to an
embodiment of the present disclosure enables communica-
tion of exchanging greetings to be performed with a specific
person frequently without reluctance. An overview of the
communication system according to an embodiment of the
present disclosure will be described below with reference to
FIGS. 1A and 1B.

[0044] FIGS. 1A and 1B are explanatory diagrams illus-
trating an overview of the communication system according
to an embodiment of the present disclosure. As illustrated in
FIGS. 1A and 1B, a user 9-1 wears a wristband-type terminal
(a first wristband-type information processing device) 1-1 on
his wrist, and a user 9-2 wears a wristband-type terminal 1-2
(a second wristband-type information processing device) on
her wrist. Here, the user 9-1 is a father, and the user 9-2 is
his daughter. When the wristband-type terminal 1-1 and the
wristband-type terminal 1-2 need not be particularly distin-
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guished from each other, they are referred to collectively as
a “wristband-type terminal 1.”

[0045] For example, a situation in which the father (the
user 9-1) gives the daughter (the user 9-2) a morning
greeting while living apart from his family is assumed. In
this case, as illustrated in FIG. 1A, the user 9-1 taps the
wristband-type terminal 1-1. Hereinafter, such an input
motion is also referred to as a “tapping input.” The tapping
input refers to an input method of causing vibration, pres-
sure, contact, or the like to occur in a device according to the
user’s motion such as pressing or stroking in addition to a
tapping motion. The wristband-type terminal 1-1 is associ-
ated with the wristband-type terminal 1-2 in advance, and
transmits information indicating that it is tapped to the
wristband-type terminal 1-2 so that the wristband-type ter-
minal 1-2 vibrates. Thus, the user 9-2 can feel a touch as if
her wrist is tapped by the user 9-1 and have a feeling of
receiving a morning greeting from the user 9-1. Hereinafter,
such vibration is also referred to as “tapping vibration.”
[0046] Here, the user 9-1 can communicate with the user
9-2 by simply tapping the wristband-type terminal 1-1
instead of performing a motion of inputting a telephone
number and making a call and a motion of putting a speaker
to his ear and putting a microphone to his lips. Since the
wristband-type terminal 1-2 worn on the wrist simply
vibrates, the user 9-2 need not take a mobile terminal out of
her pocket, bag, or the like, stop what she is doing, or move
to a quiet place. Further, since the wristband-type terminals
1-1 and 1-2 are worn on the wrists and can perform
communication by themselves, it is unnecessary to hold the
device that inputs and outputs tactile stimulation in his/her
hand or carry the separate communication device for per-
forming communication. Moreover, communication is pos-
sible even without a topic. As described above, casual
communication can be implemented through the communi-
cation system according to the present embodiment.
[0047] Further, a scenario in which the daughter (the user
9-2) is on vacation or outside after school and worries about
the health of her father (the user 9-1) who is working on a
day off or working overtime is assumed. In this case, as
illustrated in FIG. 1B, the user 9-2 taps the wristband-type
terminal 1-2. The wristband-type terminal 1-2 is associated
with the wristband-type terminal 1-1 in advance, and trans-
mits information indicating that it is tapped to the wristband-
type terminal 1-1. Thus, since the wristband-type terminal
1-1 vibrates, the user 9-1 can feel a touch as if his wrist were
being tapped by the user 9-2 and feel that the user 9-2 is
worrying about his health. Of course, the user 9-1 may
inform the user 9-2 that he is healthy as a response by
tapping the wristband-type terminal 1-1.

[0048] As described above, the communication system
according to the present embodiment can implement com-
munication of transmitting the tapping vibration even when
the users are away from each other. Here, family members,
couples, and close friends express intimacy by touching
each other every day. In the communication system accord-
ing to the present embodiment, similarly to when they
actually touch each other, one user taps, and the other user
feels a touch as if he/she were being tapped, and thus both
the tapping user and the tapped user can feel intimate
communication. Further, the user 9 can communicate with
the other party simply by tapping the wristband-type termi-
nal 1 and thus have a feeling of staying connected with an
important person constantly. Communication of transmitting
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the tapping vibration through the communication system
according to the present embodiment is also referred to as
“tapping communication.”

[0049] The communication system according to the pres-
ent embodiment can be applied to various scenarios in
addition to the scenario described with reference to FIGS.
1A and 1B. For example, when a brother or sister is away
from his’her family on a trip or an overnight stay, an emotion
such as “good luck” or “it’s okay” can be transmitted.
Further, intimate communication can be casually performed
between grandparents and grandchildren or between cousins
who live in separate places. Furthermore, daily signals such
as “come home now” or “it is time to eat” can be casually
given between a parent and a child. Moreover, the commu-
nication system may be used between a couple or may be
used between one person and many persons.

[0050] The overview of the communication system
according to an embodiment of the present disclosure has
been described above. Next, exemplary embodiments will
be described in detail with reference to FIGS. 2 to 24.

2. Embodiments
2-1. Basic Configuration

2-1-1. External Configuration

[0051] First, an exemplary external configuration of the
wristband-type terminal 1 that is common to the embodi-
ments of the present disclosure will be described with
reference to FIG. 2 and FIG. 3.

[0052] FIG. 2 is a diagram illustrating an exemplary
external configuration of wristband-type terminal 1 accord-
ing to an embodiment of the present disclosure. As illus-
trated in FIG. 2, the wristband-type terminal 1 according to
the present embodiment includes a clock 2, LEDs 3-1 to 3-6,
and a band section 4 as an example. When the LEDs 3-1 to
3-6 need not be particularly distinguished from one another,
they are referred to collectively as an “LED 3.”

[0053] Forexample, the band section 4 is formed similarly
to bands for wristwatches made of leather, a metal, a fiber,
or rubber. The wristband-type terminal 1 is worn on the wrist
of the user using the band section 4.

[0054] The clock 2 has a function of displaying a current
time. The wristband-type terminal 1 further includes a
vibration sensor and a pressure sensor, and the user can
transmit the tapping vibration to another user (hereinafter,
also referred to simply as the “other party”) wearing another
wristband-type terminal 1 associated therewith by tapping
an area of the clock 2. The wristband-type terminal 1 is
assumed to be used by a young child who has neither a
mobile phone nor a smartphone. The analog clock 2 illus-
trated in FIG. 2 is effective for intellectual education of
children. Further, when the wristband-type terminal 1 has a
Global Positioning System (GPS) function, it is also effec-
tive for safety confirmation of children. Meanwhile, parents
may use a device that simply has a function of transmitting
the tapping vibration to children such as the vibration sensor
or the pressure sensor but does not include the clock 2 or the
like.

[0055] The LED 3 has a function of notifying the user of
information indicating a state such as behavior, a feeling, or
a surrounding environment of the other party. For example,
the wristband-type terminal 1 gives the user a notification
indicating that the other party is smoking through the LED
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3-1, a notification indicating that the other party is in a car
through the LED 3-2, and a notification indicating that the
other party is on a train through the LED 3-3. Further, the
wristband-type terminal 1 gives the user a notification
indicating that the other party is sad through the LED 3-5
and a notification indicating that the other party is happy
through the LED 3-6. For example, in the example illus-
trated in FIG. 2, since the LED 3-2 and the LED 3-6 are
turned on, the user understand that the other party is in a car
and happy. As described above, since the user can know the
state of the other party through the LED 3, the user can
transmit the tapping vibration indicating an emotion such as
“a greeting,” “encouragement,” or “a reminder not to smoke
too much” to the other party according to the state of the
other party.

[0056] The LED 3 further has a function of notifying the
user of a state of the wristband-type terminal 1. For example,
the wristband-type terminal 1 notifies the user of a remain-
ing battery level through the LED 3-4.

[0057] The exemplary external configuration of the wrist-
band-type terminal 1 has been described above. Next,
another exemplary external configuration of the wristband-
type terminal 1 will be described with reference to FIG. 3.
[0058] FIG. 3 is a diagram illustrating an exemplary
external configuration of the wristband-type terminal 1
according to an embodiment of the present disclosure. As
illustrated in F1G. 3, the wristband-type terminal 1 according
to the present embodiment includes a band section 4 and a
display section 5 as an example.

[0059] The display section 5 has a function of notifying
the user of information indicating the state of the other party
such as behavior, a feeling, or a surrounding environment,
similarly to the LED 3. For example, the display section 5
notifies the user of the information, for example, through a
facial expression or a motion of an avatar 6. In the example
illustrated in FIG. 3, the other party gives the user a
notification indicating he/she is smoking. The user can
transmit the tapping vibration to the other party by tapping
the area of the display section 5.

[0060] The wristband-type terminal 1 may be associated
with a plurality of other parties. For example, the wristband-
type terminal 1 may notify the user of states of a plurality of
other parties by displaying a plurality of avatars 6 on the
display section 5. Further, the wristband-type terminal 1 may
display the state of the user wearing the wristband-type
terminal 1 through the avatar 6 indicating the user.

[0061] Further, as illustrated in FIG. 3, the display section
5 may notify the user of information indicating a remaining
battery level, radio field strength, or a time.

[0062] The exemplary external configuration of the wrist-
band-type terminal 1 has been described above. Next, an
internal configuration of the wristband-type terminal 1 that
is common to the embodiments of the present disclosure will
be described with reference to FIG. 4.

2-1-2. Internal Configuration

[0063] FIG. 4 is an explanatory diagram illustrating an
internal configuration of the wristband-type terminal 1
according to an embodiment of the present disclosure. As
illustrated in FIG. 4, a wristband-type terminal 1-1 includes
an I/F 11, a setting unit 12, a sensor unit 13, an A/D
converting unit 14, a control unit 15, a vibrating unit 16, a
notifying unit 17, a storage unit 18, and a communication
unit 19. The wristband-type terminal 1-1 (the wristband-type
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information processing device) is associated with a wrist-
band-type terminal 1-2 (another wristband-type information
processing device) and tapping communicates with the
wristband-type terminal 1-2. A person wearing the wrist-
band-type terminal 1-1 is also referred to as the user, and a
person wearing the wristband-type terminal 1-2 is also
referred to as the other party. The wristband-type terminal
1-2 has the same internal configuration as the wristband-type
terminal 1-1.

(UF 11)

[0064] The I/F 11 is a connecting device for connecting
the wristband-type terminal 1 with another information
processing device. The I/F 11 is implemented, for example,
by a Universal Serial Bus (USB) connector or the like and
connected to a Personal Computer (PC) or a notebook PC.

(Setting Unit 12)

[0065] The setting unit 12 has a function of setting the
other party with which the wristband-type terminal 1-1
performs the tapping communication. Specifically, the set-
ting unit 12 has a function of performing a setting of
associating with another wristband-type terminal 1 different
from the wristband-type terminal 1-2 according to a user
input performed through the I/F 11. For example, the setting
unit 12 sets a telephone number of the other party. Thus, the
user can perform the tapping communication while switch-
ing a plurality of other parties.

(Sensor Unit 13)

[0066] The sensor unit 13 has a function of acquiring the
state such as a motion or a feeling of the user. For example,
the sensor unit 13 is implemented by a camera, a micro-
phone, a GPS, an infrared sensor, an illuminance sensor, a
vibration sensor, a pressure sensor, a thermometer, a
hygrometer, a barometer, a clock, a gyro sensor, an accel-
eration sensor, a touch sensor, or the like. The sensor unit 13
may include a sensor that detects biometric information of
the user such as a galvanic skin response (GSR) sensor that
detects sweating, a myoelectric sensor that detects myoelec-
tricity, a neural sensor that detects an electric signal of a
nerve, a pulsimeter, or a clinical thermometer. The sensor
unit 13 detects a tapping input (a motion of the user) of the
user to the wristband-type terminal 1 through the vibration
sensor, the pressure sensor, the touch sensor, or the like. In
addition, the sensor unit 13 detects whether or not the user
is wearing the wristband-type terminal 1-1 through the touch
sensor, the illuminance sensor, the clinical thermometer, or
the pulsimeter installed in the band section 4. The sensor unit
13 outputs information indicating a sensing result to the A/D
converting unit 14.

(A/D Converting Unit 14)

[0067] The A/D converting unit 14 is an electric circuit
that converts an analog electric signal into a digital electric
signal. The A/D converting unit 14 converts an analog signal
indicating the sensing result output from the sensor unit 13
into a digital signal, and outputs the digital signal.

(Control Unit 15)

[0068] The control unit 15 functions as an operation
processing device and a control device, and controls an
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operation of the wristband-type terminal 1-1 in general
according to various kinds of programs. The control unit 15
is implemented, for example, by a Central Processing Unit
(CPU) or a microprocessor. The control unit 15 may include
a Read Only Memory (ROM) that stores a program to be
used, an operation parameter, or the like and a Random
Access Memory (RAM) that temporarily stores an appro-
priately changing parameter or the like.

[0069] As illustrated in FIG. 4, the control unit 15 func-
tions as a pattern determining unit 151, a motion determin-
ing unit 152, a state determining unit 153, a vibration pattern
generating unit 154, a state signal generating unit 155, and
a vibration signal generating unit 156.

Motion Determining Unit 152

[0070] The motion determining unit 152 has a function of
determining whether or not a motion detected by the sensor
unit 13 is a predetermined motion. More specifically, the
motion determining unit 152 determines whether or not a
motion of the user is a tapping input based on vibration
detected by the sensor unit 13. For example, the motion
determining unit 152 stores a pattern of strength or a period
of vibration, and determines whether or not the motion of the
user is the tapping input, for example, based on whether or
not an amplitude of a vibration waveform obtained by the
sensor unit 13 exceeds a threshold value or whether or not
a pattern of a period is identical to a stored pattern. The
motion determining unit 152 can distinguish vibration per-
formed by a motion unintended by the user from an intended
tapping input and thus prevent a malfunction.

Vibration Signal Generating Unit 156

[0071] The vibration signal generating unit 156 has a
function of generating a vibration signal (a first vibration
signal) for vibrating the associated wristband-type terminal
1-2 according to the tapping input detected by the sensor unit
13. More specifically, the vibration signal generating unit
156 generates the vibration signal when the motion deter-
mining unit 152 determines the motion of the user to be the
tapping input. The vibration signal generated by the vibra-
tion signal generating unit 156 is transmitted to the wrist-
band-type terminal 1-2, and thus the tapping vibration is
transmitted to the other party.

[0072] The vibration signal may be a vibration waveform
indicating the vibration that the wristband-type terminal 1-1
has received through the tapping input or information (flag)
simply indicating that the tapping motion has been detected.
When the vibration signal is the vibration waveform, the
wristband-type terminal 1-2 vibrates based on the vibration
waveform, and thus a tap rhythm or strength of the user is
transmitted faithfully to the other party. When the vibration
signal is the information (flag) simply indicating that the
tapping motion has been detected, a tapping vibration
according to a previously set vibration pattern is transmitted
to the other party. In this case, since information to be
transmitted is small, the tapping vibration is rapidly trans-
mitted to the other party.

State Determining Unit 153

[0073] The state determining unit 153 has a function of
determining whether or not the state detected by the sensor
unit 13 is a predetermined state. More specifically, the state
determining unit 153 determines whether or not the detected
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state is a state such as “standing still,” “sitting,” “walking,”
“running,” “jumping,” “riding a bicycle,” “riding a train,”
“riding a bus,” “standing and operating the wristband-type
terminal 1,” “sitting and operating the wristband-type ter-
minal 1,” or “not wearing the wristband-type terminal 17
based on vibration, an inclination, a sound, a pulse, or the
like acquired by the sensor unit 13.

[0074] In addition, the state determining unit 153 deter-
mines whether or not the detected state corresponds to a state
such as “riding an elevator” and “riding an escalator” based
on atmospheric pressure acquired by the sensor unit 13. The
state determining unit 153 determines whether or not the
detected state corresponds to a feeling such as “happy,”
“sad,” “excited,” or “anxious” or a physical condition such
as “relaxed” or “sick with a cold” based on a body tem-
perature or a pulse acquired by the sensor unit 13. The state
determining unit 153 determines whether or not the detected
state corresponds to a state such as “at home” or “at work”
based on position information acquired by the sensor unit
13. The state determining unit 153 determines whether or
not the detected state corresponds to a state such as “sleep-
ing” or “eating breakfast” based on time information
acquired by the sensor unit 13. The state determining unit
153 determines whether or not the detected state corre-
sponds to a state such as “in a hot place,” or “in a cold
place,” or “outside” based on an air temperature or humidity
acquired by the sensor unit 13.

[0075] Further, when the wristband-type terminal 1 is
worn on a dominant hand of the user, the state determining
unit 153 determines whether or not the detected state cor-
responds to a state such as “writing” or “typing on a
keyboard” based on acceleration of the dominant hand.
Furthermore, the state determining unit 153 may determine
a stroke order and specifically specify text being written by
the user. Moreover, the state determining unit 153 deter-
mines whether or not the detected state corresponds to a state
such as “smoking” or “drinking” based on a motion in which
the dominant hand moves back and forth between his/her
lips and a table or the like.

State Signal Generating Unit 155

[0076] The state signal generating unit 155 has a function
of generating a state signal (a first state signal) for notifying
the other party wearing the wristband-type terminal 1-2 of
the state of the user detected by the sensor unit 13. More
specifically, the state signal generating unit 155 generates
the state signal indicating the state determined by the state
determining unit 153. The state signal generated by the state
signal generating unit 155 is transmitted to the wristband-
type terminal 1-2, so that a notification indicating the state
of the user such as “walking” or “smoking” is given to the
other party. Thus, the user can perform communication of
informing the other party of his/her state without taking an
active motion such as a particular motion of making a phone
call.

Vibration Pattern Generating Unit 154

[0077] The vibration pattern generating unit 154 has a
function of generating vibration pattern information (first
vibration pattern information) indicating a vibration pattern
of the tapping input by the user which is detected by the
sensor unit 13. Here, the vibration pattern information is
information including a pattern of strength or a period of
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vibration such as information indicating a rhythm of the
tapping input. The vibration pattern information generated
by the vibration pattern generating unit 154 is transmitted to
the wristband-type terminal 1-2 through the communication
unit 19.

Pattern Determining Unit 151

[0078] The pattern determining unit 151 has a function of
comparing two pieces of vibration pattern information and
determining whether or not the two pieces of vibration
pattern information are identical to each other. The pattern
determining unit 151 performs three pattern determinations
described below.

[0079] Firstly, the pattern determining unit 151 functions
as a first pattern determining unit that determines whether or
not the user of the wristband-type terminal 1-1 and the user
of the wristband-type terminal 1-2 have performed the
tapping input at the same timing. Specifically, the pattern
determining unit 151 determines whether or not the vibra-
tion pattern information (first vibration pattern information)
generated by the vibration pattern generating unit 154 is
identical to the vibration pattern information (second vibra-
tion pattern information) generated by the wristband-type
terminal 1-2. For example, when timings at which the
amplitudes of the vibration patterns indicated by the respec-
tive vibration pattern information have exceeded a prede-
termined threshold value, that is, timings at which the users
have tapped the wristband-type terminal 1 with their fingers
are the same timings or within a predetermined error range,
the pattern determining unit 151 determines that the two
pieces of vibration pattern information are identical to each
other. A notification indicating the determination result
obtained by the pattern determining unit 151 is given to the
user through the notifying unit 17 which will be described
later, and thus the user can understand whether or not he/she
has performed the tapping input at the same timing as the
other party.

[0080] Secondly, the pattern determining unit 151 func-
tions as a second pattern determining unit that determines a
tapping communication end timing. Specifically, the pattern
determining unit 151 determines whether or not a vibration
pattern indicated by the vibration pattern information (the
first vibration pattern information) generated by the vibra-
tion pattern generating unit 154 is identical to a predeter-
mined vibration pattern (a third vibration pattern) indicating
an end condition. For example, when a timing at which the
amplitude indicated by the vibration pattern information has
exceed a predetermined threshold value, that is, a rhythm in
which the user has tapped the wristband-type terminal 1 with
his/her finger is a predetermined rhythm, the pattern deter-
mining unit 151 determines that the vibration pattern indi-
cated by the vibration pattern information is identical to the
predetermined vibration pattern indicating the end condi-
tion. The determination result obtained by the pattern deter-
mining unit 151 is transmitted to the wristband-type terminal
1-2 through the communication unit 19 which will be
described later, so that the user of the wristband-type ter-
minal 1-2 is notified of the determination result. Thus, the
user of the wristband-type terminal 1-2 can understand that
the user of the wristband-type terminal 1-1 desires to end the
tapping communication, that is, the tapping communication
end timing.

[0081] Thirdly, the pattern determining unit 151 functions
as a third pattern determining unit that determines whether
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or not a previously set output such as a sound output or a
screen display is performed in the wristband-type terminal
1-2. Specifically, the pattern determining unit 151 deter-
mines whether or not the vibration pattern indicated by the
vibration pattern information (the first vibration pattern
information) generated by the vibration pattern generating
unit 154 is identical to a predetermined vibration pattern (a
fourth vibration pattern). For example, when a timing at
which the amplitude indicated by the vibration pattern
information has exceeded a predetermined threshold value,
that is, a rhythm in which the user has tapped the wristband-
type terminal 1 with his/her finger is a predetermined
rhythm, the pattern determining unit 151 determines that the
vibration pattern indicated by the vibration pattern informa-
tion is identical to the predetermined vibration pattern. The
determination result obtained by the pattern determining unit
151 is transmitted to the wristband-type terminal 1-2
through the communication unit 19 which will be described
later, and then an output such as a sound output or an image
display according to the determination result obtained by the
wristband-type terminal 1-2 is performed. The wristband-
type terminal 1-2 may vibrate according to the determination
result.

(Vibrating Unit 16)

[0082] The vibrating unit 16 vibrates the wristband-type
terminal 1-1 according to control by the control unit 15.
More specifically, when the vibration signal (the second
vibration signal) generated according to the tapping input of
the other party is received from the wristband-type terminal
1-2 through the communication unit 19, the vibrating unit 16
vibrates according to the vibration signal. The vibrating unit
16 may vibrate according to a predetermined vibration
pattern that is decided in advance or may reproduce the
tapping motion of the other party by vibrating based on the
vibration waveform when the received vibration signal is a
vibration waveform.

[0083] The vibrating unit 16 may vibrate according to the
state signal received from the wristband-type terminal 1-2.
For example, the wristband-type terminal 1-1 is assumed to
receive a state signal indicating that the other party is
“running” from the wristband- type terminal 1-2. In this
case, the vibrating unit 16 may vibrate in synchronization
with a heart rate of the other party detected by the pulsimeter
installed in the sensor unit 13 of the wristband-type terminal
1-2. Further, the notifying unit 17 may output a sound
“panting” as when a dog runs according to the heart rate of
the other party through a speaker, a headphone, or the like.
Through such output, the user can feel, for example, the state
in which the other party is running with a sense of realism.

(Notifying Unit 17)

[0084] When a state signal (the second state signal) gen-
erated according to the state of the other party is received
from the wristband-type terminal 1-2 through the commu-
nication unit 19, the notifying unit 17 notifies the user of
information indicating the state of the other party according
to the received state signal. Specifically, the notifying unit 17
notifies the user of information on the state such as a feeling
or behavior of the other party such as “happy” or “smoking.”
The notifying unit 17 is implemented, for example, by the
LED 3 described above with reference to FIG. 2, the display
section 5 described above with reference to FIG. 3, a speaker
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that outputs a sound, or the like. Similarly, the wristband-
type terminal 1-2 also includes the notifying unit 17, and a
notification of information indicating the state such as a
feeling or behavior of the user of the wristband-type termi-
nal 1-1 is given to the other party through the notifying unit
17 of the wristband-type terminal 1-2.

[0085] The communication of giving a notification indi-
cating one’s state to the other party and receiving a notifi-
cation indicating the state of the other party functions as a
trigger of encouraging the tapping input. For example, when
the user is notified that the other party is smoking, the user
transmits an emotion such as “be careful not to smoke too
much” to the other party through the tapping vibration using
the notification as a trigger. In addition, the notifying unit 17
can provide the trigger for the tapping input to the user by
notifying of a change in a feeling such as excited or anxious,
a change in a physical condition such as tired or drinking, or
a change in an environment such as hot/muggy/cold. Fur-
ther, the notifying unit 17 may be configured to be capable
of simply notifying of walking, use of a bus or a train, or
staying outside, and may encourage the tapping input more
strongly by displaying a mark indicating that such behavior
has continued for a long time on the avatar 6 or turning on
the LED 3.

[0086] Further, the notifying unit 17 notifies the user of
what is used as the trigger by which the tapping vibration is
transmitted from the other party. More specifically, when the
vibration signal (the second vibration signal) generated
according to the tapping input of the other party is received
from the wristband-type terminal 1-2 after the state signal
(the first state signal) indicating the state of the user is
transmitted through the communication unit 19, the notify-
ing unit 17 notifies the user of the state of the user serving
as the trigger for the tapping input. For example, when the
other party notices that the user is smoking through lighting
of the LED 3 or display of the avatar 6 and then performs the
tapping input, the notifying unit 17 gives a noftification
indicating that the other party has transmitted the tapping
vibration with respect to smoking of the user to the user.
Thus, the user can understand that the other party is wor-
rying about his/her smoking, so that more intimate commu-
nication is implemented.

[0087] Further, the wristband-type terminal 1-1 is
assumed to receive information indicating the state of the
user serving as the trigger for the tapping input from the
wristband-type terminal 1-2 and notify the user of the state
of the user serving as the trigger based on the information.
In addition, the wristband-type terminal 1-1 may store the
state signal when transmitting the state signal and notify the
user of the state of the user based on the stored state signal
when the vibration signal is received.

[0088] Further, when the vibration signal (the second
vibration signal) is received from the wristband-type termi-
nal 1-2 through the communication unit 19, the notifying
unit 17 notifies the user of information indicating an incom-
ing call type based on a result of determining whether or not
the user is wearing the wristband-type terminal 1-1 through
the sensor unit 13. More specifically, when the user is
detected not to be wearing the wristband-type terminal 1-1,
the notifying unit 17 gives a notification indicating that there
is a missed incoming call to the user, whereas when the user
is detected to be wearing the wristband-type terminal 1-1,
the notifying unit 17 gives a notification indicating that there
is an incoming call to the user. The notifying unit 17 notifies
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the user of information indicating that the vibration signal
has been received from the wristband-type terminal 1-2 as
the notification indicating that there is a missed incoming
call, and notifies the user of information indicating that
vibration has been performed based on the vibration signal
received from the wristband-type terminal 1-2 as the noti-
fication indicating that there is an incoming call. For
example, the notifying unit 17 notifies the user of a missed
incoming call or an incoming call by displaying a mark
indicating the incoming call type or the avatar 6 indicating
the other party serving as a transmission source of the
vibration signal or turning on the LED 3. As a result, even
when the user is not wearing the wristband-type terminal 1-1
but the tapping communication is performed, the user can
understand that there was the tapping communication for the
user, that is, that the other party has attempted communica-
tion. Further, since a missed incoming call serves as a trigger
for encouraging the tapping input, communication is further
promoted. Further, when the user is detected to be sleeping
through the illuminance sensor, the pulsimeter, or the like
installed in the sensor unit 13, the notifying unit 17 may
notify of a missed incoming call without performing the
tapping vibration. Thus, the wristband-type terminal 1-1 can
prevent the user’s sleep from being disturbed. Hereinafter, a
notification indicating that there is a missed incoming call is
also referred to as a “missed incoming call notification,” and
a notification indicating that there is an incoming call is also
referred to as an “incoming call notification.”

[0089] Further, when the vibration signal (the first vibra-
tion signal) is transmitted to the wristband-type terminal 1-2
through the communication unit 19, the notifying unit 17
notifies the user of information indicating whether or not the
other party is wearing the wristband-type terminal 1-2. In
other words, the notifying unit 17 notifies the user of
information indicating whether or not the tapping vibration
transmitted from the user to the other party has been
transmitted to the other party. For example, the notifying
unit 17 notifies the user of the information indicating the
incoming call type in the wristband-type terminal 1-2. Thus,
the user can understand whether or not the tapping vibration
has been transmitted to the other party, and thus even when
there is no response of the tapping vibration from the other
party, the user does not worry unnecessarily.

[0090] Further, the notifying unit 17 notifies the user of the
determination result obtained by the pattern determining unit
151. For example, the notifying unit 17 gives a notification
indicating whether or not the tapping input has been per-
formed at the same timing as the other party or gives a
notification indicating the tapping communication end tim-
ing.

(Storage Unit 18)

[0091] The storage unit 18 is a part that records and
reproduces data in a predetermined recording medium. The
storage unit 18 is implemented, for example, as a Hard Disc
Drive (HDD). Of course, various media such as a solid state
memory such as a flash memory, a memory card built in a
solid state memory, an optical disc, a magneto- optical disc,
and a holographic memory are considered as the recording
medium, and it is preferable to employ a configuration
capable of performing recording and reproduction on a
recording medium employed as the storage unit 18.

[0092] The wristband-type terminal 1 according to the
present embodiment can set the user as the other party of the
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tapping communication. For example, the user stores bio-
metric information such as a pulse, breathing, or a body
temperature when he/she is irritated in the wristband-type
terminal 1. The wristband-type terminal 1 determines that
the user is irritated next time based on the biometric infor-
mation and performs the tapping vibration, and thus can help
the user calm down and control his/her feeling of irritation.
[0093] In order to implement the tapping vibration for the
user, the storage unit 18 stores the state of the user detected
by the sensor unit 13. More specifically, when a storage
instruction is input to an operation unit (not illustrated) from
the user or when the tapping input is performed, the storage
unit 18 stores the biometric information indicating the state
of the user detected by the sensor unit 13. At this time, the
storage unit 18 may store information indicating the state of
the user determined by the state determining unit 153. In this
case, when a state that is the same as or similar to the state
of the user stored in the storage unit 18 is detected by the
sensor unit 13, the vibrating unit 16 vibrates.

[0094] Further, the storage unit 18 stores information for
outputting a sound output, an image display, or the like
according to the tapping input. More specifically, the storage
unit 18 stores a pattern of the tapping input in association
with a sound or an image output when the pattern is input.

(Communication Unit 19)

[0095] The communication unit 19 is a communication
module for performing wired or wireless communication
with the wristband-type terminal 1-2 associated through the
setting unit 12 based on control by the control unit 15. For
example, the communication unit 19 is connected to the
Internet, 3G/Long Term Evolution (LTE), or the like, and
performs communication with the wristband-type terminal
1-2 via a network 7 illustrated in FIG. 4. The communication
unit 19 may perform communication directly with the wrist-
band-type terminal 1-2 through Bluetooth (a registered
trademark) or the like.

[0096] In the present embodiment, the communication
unit 19 transmits the vibration signal (the first vibration
signal) generated according to the tapping input of the user
by the vibration signal generating unit 156 to the wristband-
type terminal 1-2. Thus, the wristband-type terminal 1-2
vibrates according to the received vibration signal. Further,
the communication unit 19 receives the vibration signal (the
second vibration signal) generated according to the tapping
input of the other party by the wristband-type terminal 1-2.
Thus, the wristband-type terminal 1-1 vibrates according to
the received vibration signal through the vibrating unit 16.
[0097] Further, the communication unit 19 transmits the
state signal (the first state signal) generated according to the
state of the user through the state signal generating unit 155
to the wristband-type terminal 1-2. Thus, the wristband-type
terminal 1-2 notifies the other party of the state of the user
according to the received state signal through the display of
the avatar 6 or the lighting of the LED 3. Further, the
communication unit 19 receives the state signal (the second
state signal) generated according to the state of the other
party by the wristband-type terminal 1-2. Thus, the wrist-
band-type terminal 1-1 notifies the user of the state of the
other party according to the received state signal through the
display of the avatar 6 or the lighting of the LED 3.
[0098] Further, the communication unit 19 receives the
incoming call type indicating whether or not the tapping
vibration according to the vibration signal (the first vibration
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signal) generated according to the tapping input of the user
by the vibration signal generating unit 156 has been trans-
mitted to the other party from the wristband-type terminal
1-2. Thus, the user can understand whether or not the
tapping vibration has been transmitted to the other party, that
is, whether or not there was a missed incoming call. Further,
the communication unit 19 transmits the incoming call type
indicating whether or not the tapping vibration according to
the vibration signal (the second vibration signal) generated
according to the tapping input of the other party by the
wristband-type terminal 1-2 has been transmitted to the user
to the wristband-type terminal 1-1. Thus, the other party can
understand whether or not the tapping vibration has been
transmitted to the user, that is, whether or not there was a
missed incoming call. Hereinafter, a vibration signal trans-
mitted by the communication unit 19 is also referred to as
“tapping notification.”

[0099] Further, the communication unit 19 transmits the
vibration pattern information (the first vibration pattern
information) generated by the vibration pattern generating
unit 154 to the wristband-type terminal 1-2. Similarly, the
communication unit 19 receives the vibration pattern infor-
mation (the second vibration pattern information) generated
by the wristband-type terminal 1-2 from the wristband-type
terminal 1-2.

[0100] Further, the communication unit 19 transmits the
determination result obtained by the pattern determining unit
151 to the wristband-type terminal 1-2. Thus, the other party
can understand whether or not the tapping input has been
performed at the same timing as the user or the tapping
communication end timing. Similarly, the communication
unit 19 receives the determination result obtained by the
pattern determining unit 151 of the wristband-type terminal
1-2 from the wristband-type terminal 1-2.

(Network 7)

[0101] The network 7 is a wired or wireless transmission
path of information transmitted from a device connected to
the network 7. For example, the network 7 is configured with
the Internet such as a Wireless Local Area Network (WLAN)
or Wireless Fidelity (Wi-Fi) (a registered trademark). In
addition, the network 7 is configured with a public telephone
network such as 3G/LTE including an exchange station and
a base station.

[0102] The internal configuration of the wristband-type
terminal 1 according to the present embodiment has been
described above. Next, communication systems according to
embodiments of the present disclosure will be described.

2-2. Embodiments

2-2-1. First Embodiment

[0103] The present embodiment is a form in which the
tapping communication is performed between the two asso-
ciated wristband-type terminals 1. An operation process of
the communication system according to the present embodi-
ment will be described below with reference to FIG. 5.

[0104] FIG. Sis a sequence diagram illustrating an opera-
tion of the communication system according to a first
embodiment. As illustrated in FIG. 5, first, in step S102, the
wristband-type terminal 1-1 receives a motion of the user.
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More specifically, the sensor unit 13 detects the motion of
the user through the vibration sensor, the pressure sensor, or
the like.

[0105] Then, in step S104, the wristband-type terminal 1-1
determines whether or not there is the tapping input. More
specifically, the motion determining unit 152 determines
whether or not there is the tapping input based on whether
or not the amplitude of the vibration waveform obtained by
the sensor unit 13 has exceeded a threshold value, whether
or not a pattern of a period is identical to a previously stored
pattern, or the like.

[0106] When it is determined that there is the tapping
input (YES in S104), in step S106, the wristband-type
terminal 1-1 transmits the tapping notification to the wrist-
band- type terminal 1-2. More specifically, the communica-
tion unit 19 transmits the vibration signal generated accord-
ing to the tapping input by the vibration signal generating
unit 156 to the wristband-type terminal 1-2. Further. when it
is determined that there is no tapping input (NO in S104), the
process returns to step S102.

[0107] Then, in step S108, the wristband-type terminal 1-2
determines whether or not the tapping notification has been
received. More specifically, the control unit 15 determines
whether or not the vibration signal has been received from
the wristband-type terminal 1-1.

[0108] When the tapping notification is determined to
have been received (YES in S108), in step S110, the
wristband-type terminal 1-2 vibrates. More specifically, the
vibrating unit 16 vibrates according to the vibration signal
received from the wristband- type terminal 1-1 by the
communication unit 19. Further, when the tapping notifica-
tion is determined not to have been received (NO in S108),
the process returns to step S108.

[0109] Then, in step S112, the wristband-type terminal 1-2
receives a motion of the user.

[0110] Then, in step S114, the wristband-type terminal 1-2
determines whether or not there is the tapping input.
[0111] When itis determined that there is the tapping input
(YES in S114), in step S116, the wristband-type terminal 1-2
transmits the tapping notification to the wristband-type
terminal 1-1. Further, when it is determined that there is no
tapping input (NO in S114), the process returns to step S112.
[0112] Then, in step S118, the wristband-type terminal 1-1
determines whether or not the tapping notification has been
received.

[0113] When the tapping notification is determined to have
been received (YES in S118), in step S120, the wristband-
type terminal 1-1 vibrates. Further, when the tapping noti-
fication is determined not to have been received (NO in
S118), the process returns to step S118.

[0114] The operation process of the communication sys-
tem according to the present embodiment has been described
above.

2-2-2. Second Embodiment

[0115] The present embodiment is a form in which a
notification of a missed incoming call is given to the user
when the user is not wearing the wristband-type terminal 1
at the time of the tapping communication. An operation
process of the communication system according to the
present embodiment will be described below with reference
to FIGS. 6 and 7.

[0116] FIG. 6 is a sequence diagram illustrating an opera-
tion of the communication system according to a second
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embodiment. As illustrated in FIG. 6, first, in step S202, the
wristband-type terminal 1-1 receives a motion of the user.

[0117] Then, in step S204, the wristband-type terminal 1-1
determines whether or not there is the tapping input.

[0118] When it is determined that there is the tapping input
(YES in S204), in step S206, the wristband-type terminal
1-1 transmits the tapping notification to the wristband-type
terminal 1-2. Further, when it is determined that there is no
tapping input (NO in S204), the process returns to step S202.

[0119] Then, in step S208, the wristband-type terminal 1-2
determines whether or not the tapping notification has been
received.

[0120] When the tapping notification is determined to
have been received (YES in S208), in step S210, the
wristband-type terminal 1-2 determines whether or not the
user (the other party from the perspective of the user of the
wristband-type terminal 1-1) is wearing the wristband-type
terminal 1-2. More specifically, the sensor unit 13 detects
whether or not the user is wearing the wristband-type
terminal 1-2 through the touch sensor, the illuminance
sensor, the clinical thermometer, or the pulsimeter installed
in the band section 4. Further, when the tapping notification
is determined not to have been received (NO in S208), the
process returns to step S208.

[0121] When the user is determined to be wearing the
wristband-type terminal 1-2 (YES in S210), in step S212,
the wristband-type terminal 1-2 vibrates.

[0122] Then, in step S214, the wristband-type terminal 1-2
give the incoming call notification. More specifically, the
notifying unit 17 notifies the user (the other party from the
perspective of the user of the wristband-type terminal 1-1) of
information indicating that the tapping vibration has been
performed based on the tapping notification from the wrist-
band-type terminal 1-1. For example, the notifying unit 17
displays a mark indicating an incoming call or the avatar 6
indicating the user of the wristband-type terminal 1-1 serv-
ing as the transmission source of the vibration signal or turns
on the LED 3. The wristband-type terminal 1-2 lets the user
know a person from whom the tapping vibration has been
received through the incoming call notification and thus can
improve intimacy between persons who have performed the
tapping communication.

[0123] On the other hand, when the user is determined not
to be wearing the wristband-type terminal 1-2 (NO in S210),
in step S220, the wristband-type terminal 1-2 gives the
missed incoming call notification. More specifically, the
notifying unit 17 notifies the user (the other party from the
perspective of the user of the wristband-type terminal 1-1) of
information indicating that there was the tapping notification
from the wristband-type terminal 1-1. For example, the
notifying unit 17 displays a mark indicating a missed
incoming call or the avatar 6 indicating the user of the
wristband-type terminal 1-1 serving as the transmission
source of the vibration signal and turns on the LED 3. The
wristband-type terminal 1-2 can encourage the user to
perform the tapping input according to the missed incoming
call notification and promote communication.

[0124] Thereafter, in step S230, the wristband-type termi-
nal 1-2 transmits information indicating the incoming call
type (the missed incoming call/the incoming call) to the
wristband-type terminal 1-1. More specifically, the commu-
nication unit 19 transmits information indicating whether or
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not step S214 has been performed or whether or not step
S220 has been performed through the notifying unit 17 to the
wristband-type terminal 1-1.

[0125] Then, in step S232, the wristband-type terminal 1-1
determines whether or not the incoming call type has been
received.

[0126] When the incoming call type is determined to have
been received (YES in S232), in step S234, the wristband-
type terminal 1-1 notifies the user of the incoming call type.
More specifically, the notifying unit 17 notifies the user of
information indicating whether or not the tapping input of
the user in step S202 has been transmitted to the other party
in step S214 or whether or not the missed incoming call has
been received, but the tapping input has not been transmitted
to the other party yet in step S220 based on the received
incoming call type. Further, when the incoming call type is
determined not to have been received (NO in S232), the
process returns to step S232.

[0127] The operation of the communication system when
there is a missed incoming call has been described above.
Next, an operation of the wristband-type terminal 1-2 after
the missed incoming call notification is performed in step
S220 will be described in detail with reference to FIG. 7.
[0128] FIG. 7 is a flowchart illustrating an operation of the
wristband-type terminal 1-2 according to the second
embodiment. As illustrated in FIG. 7, first, in step S222, the
wristband-type terminal 1-2 receives a motion of the user.
[0129] Then, in step S224, the wristband-type terminal 1-2
determines whether or not there is the tapping input.
[0130] When it is determined that there is the tapping
input (YES in S224), in step S226, the wristband-type
terminal 1-2 ends the missed incoming call notification.
Further, when it is determined that there is no tapping input
(NO in S224), the process returns to step S222.

[0131] Then, in step S228, the wristband-type terminal 1-2
transmits the tapping notification to the wristband-type
terminal 1-1.

[0132] The operation process of the communication sys-
tem according to the present embodiment has been described
above.

2-2-3. Third Embodiment

[0133] The present embodiment is a form in which the
tapping communication using the state notification as the
trigger is performed. The operation process of the commu-
nication system according to the present embodiment will be
described below with reference to FIG. 8.

[0134] FIG. 8 is a sequence diagram illustrating an opera-
tion of the communication system according to a third
embodiment. More specifically, FIG. 8 illustrates an opera-
tion process of the tapping communication using the state
notification as the trigger in the wristband-type terminal 1
having the external configuration described above with
reference to FIG. 2, that is, including the LED 3.

[0135] As illustrated in FIG. 8, first, in step S302, the
wristband-type terminal 1-1 receives a motion of the user.
[0136] Then, in step S304, the wristband-type terminal 1-1
determines whether or not the user has been walking for a
long time. More specifically, the state determining unit 153
determines, for example, whether or not the user has been
continuously walking for three hours or more based on the
sensing result such as the acceleration, the vibration, and the
time information acquired by the sensor unit 13.
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[0137] When the user is determined to have been walking
for a long time (YES in S304), in step S306, the wristband-
type terminal 1-1 transmits a long walk notification indicat-
ing that the user has been walking for a long time to the
wristband-type terminal 1-2. More specifically, the commu-
nication unit 19 transmits a state signal indicating that the
user has been walking for a long time, which is generated by
the state signal generating unit 155, to the wristband-type
terminal 1-2. Further, when the user is determined not to
have been walking for a long time (NO in S304), the process
returns to step S302.

[0138] Then, in step S308, the wristband-type terminal 1-2
determines whether or not the long walk notification has
been received.

[0139] When the long walk notification is determined to
have been received (YES in S308), in step S310, the
wristband-type terminal 1-2 starts blinking of the LED 3
indicating that the user has been walking for a long time.
Thus, it is possible to let the user of the wristband-type
terminal 1-2 know that the user of the wristband-type
terminal 1-1 has been walking for a long time and encourage
commuication by the tapping vibration. Further, when the
long walk noftification is determined not to have been
received (NO in S308), the process returns to step S308.
[0140] Then, in step S312, the wristband-type terminal 1-2
receives a motion of the user.

[0141] Then, in step S314, the wristband-type terminal 1-2
determines whether or not there is the tapping input.
[0142] When it is determined that there is the tapping
input (YES in S314), in step S316, the wristband-type
terminal 1-2 ends blinking of the LED 3 indicating that the
user has been walking for a long time. Further, when it is
determined that there is no tapping input (NO in S314), the
process returns to step S312.

[0143] Then, in step S318, the wristband-type terminal 1-2
transmits the tapping notification to the wristband-type
terminal 1-1.

[0144] Then, in step S320, the wristband-type terminal 1-1
determines whether or not the tapping notification has been
received.

[0145] When the tapping notification is determined to
have been received (YES in S320), in step S322, the
wristband-type terminal 1-1 vibrates. Further, when the
tapping notification is determined not to have been received
(NO in S320), the process returns to step S320.

[0146] The operation process of the tapping communica-
tion using the state notification as the trigger in the wrist-
band-type terminal 1 including the LED 3 has been
described above. Next, an operation process of the tapping
communication using the state notification as the trigger in
the wristband-type terminal 1 having the external configu-
ration described above with reference to FIG. 3, that is,
including the display section 5, will be described with
reference to FIG. 9.

[0147] FIG. 9is a sequence diagram illustrating an opera-
tion of the communication system according to a third
embodiment. As illustrated in FIG. 9, first, in step S402, the
wristband-type terminal 1-1 receives a motion of the user.
[0148] Then, in step S404, the wristband-type terminal 1-1
determines whether or not the user has been smoking for a
long time. More specifically, the state determining unit 153
determines, for example, whether or not the user has been
continuously smoking for one hour or more based on the
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sensing result such as the acceleration, the vibration, or the
time information acquired by the sensor unit 13.

[0149] When the user is determined to have been smoking
for a long time (YES in S404), in step S406, the wristband-
type terminal 1-1 transmits a long-time smoking notification
indicating that the user has been smoking for a long time to
the wristband- type terminal 1-2. More specifically, the
communication unit 19 transmits a state signal indicating
that the user has been smoking for a long time, which is
generated by the state signal generating unit 155 to the
wristband-type terminal 1-2. Further, when the user is deter-
mined not to have been smoking for a long time (NO in
S404), the process returns to step S402.

[0150] Then, in step S408, the wristband-type terminal 1-2
determines whether or not the long-time smoking notifica-
tion has been received.

[0151] When the long-time smoking notification is deter-
mined to have been received (YES in S408), in step S410,
the wristband-type terminal 1-2 starts to display a smoking
avatar indicating that the user has been smoking for a long
time. More specifically, the display section 5 displays a form
in which the avatar 6 indicating the user of the wristband-
type terminal 1-1 is smoking as illustrated in FIG. 3. Thus,
it is possible to let the user of the wristband-type terminal
1-2 know that the user of the wristband-type terminal 1-1 has
been smoking for a long time and encourage communication
by the tapping vibration. Further, when the long-time smok-
ing notification is determined not to have been received (NO
in S408), the process returns to step S408.

[0152] Then, in step S412, the wristband-type terminal 1-2
receives a motion of the user.

[0153] Then, in step S414, the wristband-type terminal 1-2
determines whether or not there is the tapping input. When
itis determined that there is the tapping input (YES in S414),
in step S416, the wristband-type terminal 1-2 ends the
display of the smoking avatar indicating that the user has
been smoking for a long time.

[0154] Then, in step S418, the wristband-type terminal 1-2
transmits the tapping notification to the wristband-type
terminal 1-1.

[0155] Then, in step S420, the wristband-type terminal 1-1
determines whether or not the tapping notification has been
received.

[0156] When the tapping notification is determined to
have been received (YES in S420), in step S422, the
wristband-type terminal 1-1 vibrates. Further, when the
tapping notification is determined not to have been received
(NO in S420), the process returns to step S420.

[0157] On the other hand, when the tapping input is
determined not to have been performed in step S414 (NO in
S414), in step S424, the wristband-type terminal 1-2 deter-
mines whether or not one minute has elapsed.

[0158] When one minute is determined not to have elapsed
(NO in S424), the process returns to step S412. On the other
hand, when one minute is determined to have elapsed (YES
in S424), in step S426, the wristband-type terminal 1-2 ends
the display of the smoking avatar indicating that the user has
been smoking for a long time.

[0159] Then, in step S430, the wristband-type terminal 1-2
gives an absence notification indicating that the state noti-
fication from the wristband-type terminal 1-1 has been
ignored to the user (the other party from the perspective of
the user of the wristband- type terminal 1-1). The wristband-
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type terminal 1-2 encourages the user to perform the tapping
input through the absence notification and promotes com-
munication.

[0160] The operation process of the tapping communica-
tion using the state notification as the trigger in the wrist-
band-type terminal 1 including the display section 5§ has
been described above. Next, an operation of the wristband-
type terminal 1-2 after the absence notification is given in
step S430 will be described in detail with reference to FIG.
10.

[0161] FIG. 10 is a flowchart illustrating an operation of
the wristband-type terminal 1-2 according to a third embodi-
ment. As illustrated in FIG. 10, first, in step S432, the
wristband-type terminal 1-2 receives a motion of the user.
[0162] Then, in step S434, the wristband-type terminal 1-2
determines whether or not there is the tapping input.
[0163] When it is determined that there is the tapping
input (YES in S434), in step S436, the wristband-type
terminal 1-2 ends display of the absence notification. Fur-
ther, when it is determined that there is no tapping input (NO
in S434), the process returns to step S432.

[0164] Then, in step S438, the wristband-type terminal 1-2
transmits the tapping notification to the wristband-type
terminal 1-1.

[0165] The operation process of the communication sys-
tem according to the present embodiment has been described
above.

2-2-4. Fourth Embodiment

[0166] The present embodiment is a form in which, after
the tapping communication using the state notification as the
trigger is performed, a notification indicating what is used as
a trigger for transmission of the tapping vibration is given to
a side to which the tapping vibration is transmitted. An
operation process of the communication system according to
the present embodiment will be described below with ref-
erence to FIG. 11.

[0167] FIG. 11 is a sequence diagram illustrating an opera-
tion of the communication system according to a fourth
embodiment. As illustrated in FIG. 11, in steps S402 to
S416, the communication system according to the present
embodiment operates as described above with reference to
FIG. 9.

[0168] After step S416, in step S419, the wristband-type
terminal 1-2 transmits smoking avatar information to the
wristband-type terminal 1-1 together with the tapping noti-
fication. Here, the smoking avatar information is informa-
tion indicating that the user of the wristband-type terminal
1-2 (the other party viewed from the user of the wristband-
type terminal 1-1) has performed the tapping input using the
fact that the user of the wristband-type terminal 1-1 has been
smoking for a long time as the trigger.

[0169] Then, in step S421, the wristband-type terminal 1-1
determines whether or not the tapping notification and the
smoking avatar information have been received.

[0170] When the tapping notification and the smoking
avatar information are determined to have been received
(YES in S421), in step S423, the wristband-type terminal
1-1 displays the smoking avatar information while vibrating.
More specifically, the vibrating unit 16 vibrates according to
the vibration signal received from the wristband-type ter-
minal 1-2 through the communication unit 19. Further, the
notifying unit 17 causes information indicating that the
tapping vibration has been transmitted from the wristband-
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type terminal 1-2 to be displayed on the display section 5
using the fact that the user was smoking for a long time as
the trigger. For example, the notifying unit 17 displays an
avatar indicating that the user of the wristband-type terminal
1-1 is smoking. Thus, the user can understand that the other
party is worrying about his/her smoking, and thus more
intimate communication is implemented. Further, when the
tapping notification and the smoking avatar information are
determined not to have been received (NO in S421), the
process returns to step S421.

[0171] On the other hand, in step S414, when the tapping
input is determined not to have been performed (NO in
S414), in steps S424 to S430, the communication system
according to the present embodiment operates as described
above with reference to FIG. 9.

[0172] After step S430, in step S431, the wristband-type
terminal 1-2 stores the smoking avatar information.

[0173] The operation process of the tapping communica-
tion in which a notification indicating what is used as the
trigger for transmission of the tapping vibration is given has
been described above.

[0174] The example in which the smoking avatar infor-
mation is received from the wristband-type terminal 1-2 as
the information indicating the long-time smoking that is the
state of the user serving as the trigger in step S419 has been
described, but the present embodiment is not limited to this
technique. For example, in step S406, the wristband-type
terminal 1-1 transmits the long-time smoking notification
and stores information indicating that the long-time smoking
notification has been transmitted. Then, when the tapping
notification is received from the wristband-type terminal 1-2
later, the wristband-type terminal 1-1 may display the smok-
ing avatar information in step S423 based on the information
indicating that the long-time smoking notification has been
transmitted in the past.

[0175] Next, an operation of the wristband-type terminal
1-2 after the smoking avatar information is stored in step
S431 will be described in detail with reference to FIG. 12.
[0176] FIG. 12 is a flowchart illustrating an operation of
the wristband-type terminal 1-2 according to a fourth
embodiment. As illustrated in FIG. 12, in steps S432 to
S436, the communication system according to the present
embodiment operates as described above with reference to
FIG. 10.

[0177] After step S436, in step S439, the wristband-type
terminal 1-2 transmits the tapping notification and the smok-
ing avatar information to the wristband-type terminal 1-1.
As described above with reference to FIG. 11, the user of the
wristband-type terminal 1-1 can understand that the user of
the wristband-type terminal 1-2 is worrying about his/her
smoking based on the smoking avatar information, and thus
more intimate communication is implemented.

[0178] The operation process of the communication sys-
tem according to the present embodiment has been described
above.

2-2-5. Fifth Embodiment

[0179] The present embodiment is a form in which the
user is set as the other party of the tapping communication.
First, an overview of the present embodiment will be
described with reference to FIGS. 13A, 13B, 13C and 13D.
[0180] FIGS. 13A, 13B, 13C and 13D are diagrams illus-
trating an overview of the wristband-type terminal 1 accord-
ing to the fifth embodiment. As illustrated in FIG. 134, the

Aug. 2,2018

user wearing the wristband-type terminal 1 is irritated. At
this time, the user stores such a feeling of irritation in the
wristband-type terminal 1. For example, the wristband- type
terminal 1 stores the biometric information such as a pulse,
sweating, or a body temperature of the user at that time of
the feeling of irritation. Then, when the biometric informa-
tion indicating that the user is irritated similarly to FIG. 13A
is detected as illustrated in FIG. 13B, the wristband-type
terminal 1 performs the tapping vibration. Thus, the user can
snap out of and controls the feeling of irritation.

[0181] Further, as illustrated in FIG. 13C, the user wearing
the wristband-type terminal 1 is happy. At this time, the user
stores the happy feeling in the wristband-type terminal 1.
Then, when the user is detected to be happy similarly to FIG.
13C as illustrated in FIG. 13D, the wristband-type terminal
1 performs the tapping vibration. Thus, the user can recall
the happy emotion from the past and double his/her happi-
ness. An operation process of the wristband-type terminal 1
according to the present embodiment will be specifically
described below with reference to FIG. 14.

[0182] FIG. 14 is a flowchart illustrating an operation of
the wristband-type terminal 1 according to the fifth embodi-
ment. As illustrated in FIG. 14, first, in step S502, the sensor
unit 13 measures the biometric information such as the heart
rate, the sweating, or the body temperature of the user.

[0183] Then, in step S504, the control unit 15 determines
whether or not the biometric information measured by the
sensor unit 13 is close to, that is, the same as or similar to,
the biometric information stored in the storage unit 18. More
specifically, the control unit 15 searches for the biometric
information in which a numerical value of the heart rate, the
sweating, or the body temperature is within a predetermined
threshold value from a numerical value of the heart rate, the
sweating, or the body temperature measured by the sensor
unit 13 from the storage unit 18.

[0184] When the measured biometric information is deter-
mined not to be close to the stored biometric information
(NO in S504), in step S506, the wristband-type terminal 1
determines whether or not there was a storage instruction to
instruct storage of a feeling. More specifically, the control
unit 15 determines whether or not a storage instruction
button (not illustrated) has been pushed by the user. In
addition, the control unit 15 may determine that there was
the storage instruction when there was the tapping input.

[0185] When it is determined that there was the storage
instruction (YES in S506), in step S508, the storage unit 18
stores the biometric information at a point in time at which
the storage instruction is given and a vibration pattern
selected by the user among preset vibration patterns in
association with each other. Thereafter, the process proceeds
to step S512 which will be described later. Further, the
process also proceeds to step S512 to be described later
when it is determined that there was no storage instruction
(NO in S506).

[0186] On the other hand, when the measured biometric
information is determined to be close to the stored biometric
information in step S504 (YES in S504), in step S510, the
vibrating unit 16 vibrates according to the corresponding
vibration pattern. More specifically, the vibrating unit 16
vibrates according to the vibration pattern that has previ-
ously been stored in the storage unit 18 in association with
the biometric information determined to be close to the
measured biometric information in step S508.
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[0187] Then, in step S512, the control unit 15 determines
whether or not the process ends. For example, the control
unit 15 determines whether or not the process ends based on
the presence of absence of an end instruction given by the
user. When the process is determined to end (YES in S512),
the process ends, whereas when the process is determined
not to end (NO in S512), the process returns to step S502.
[0188] The operation process of the wristband-type termi-
nal 1 according to the present embodiment has been
described above.

2-2-6. Sixth Embodiment

[0189] The present embodiment is a form in which a
notification indicating whether or not the user of the wrist-
band-type terminal 1-1 and the user of the wristband-type
terminal 1-2 have performed the tapping input at the same
timing is given to the user. For example, the present embodi-
ment is applied to a game of matching a tapping input timing
between friends or a couple. An operation mode in which the
communication system according to the present embodi-
ment operates as the game of matching a tapping input
timing is also referred to as a “synchronization mode.” An
operation process of the communication system according to
the present embodiment will be described below with ref-
erence to FIGS. 15 to 17.

[0190] FIG. 15 is a sequence diagram illustrating an
operation of the communication system according to a sixth
embodiment. As illustrated in FIG. 15, in step S602, the
wristband-type terminal 1-1 activates the synchronization
mode.

[0191] Then, in step S604, the wristband-type terminal 1-1
transmits a synchronization mode activation notification to
the wristband-type terminal 1-2.

[0192] Then, in step S606, the wristband-type terminal 1-2
activates the synchronization mode based on the received
synchronization mode activation notification.

[0193] Then, in steps S608-1 and S608-2, the wristband-
type terminals 1-1 and 1-2 perform the tapping communi-
cation. The tapping communication has been described
above with reference to FIG. 5, and thus a detailed descrip-
tion thereof is omitted here.

[0194] Then, in step S610-1, the wristband-type terminal
1-1 acquires the vibration pattern information. More spe-
cifically, the vibration pattern generating unit 154 generates
the vibration pattern information indicating the vibration
pattern of the tapping input that is performed by the user and
detected by the sensor unit 13. In step S610-2, similarly, the
wristband-type terminal 1-2 acquires the vibration pattern
information.

[0195] Then, in step S612, the wristband-type terminal 1-2
transmits the vibration pattern information acquired in step
S610-2 to the wristband-type terminal 1-1.

[0196] Then, in step S620, the wristband-type terminal 1-1
compares the vibration pattern information acquired in the
wristband-type terminal 1-1 with the vibration pattern infor-
mation acquired in the wristband-type terminal 1-2. This
process will be described in detail later with reference to
FIG. 16, and thus a description is omitted here.

[0197] Then, in step S630, the wristband-type terminal 1-1
determines whether or not the two pieces of vibration pattern
information are identical to each other. More specifically, the
control unit 15 determines whether or not the two pieces of
vibration pattern information are identical to each other with
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reference to the determination result obtained by the pattern
determining unit 151 in step S620 which will be described
in detail.

[0198] When the two pieces of vibration pattern informa-
tion are determined to be identical to each other (YES in
S630), in step S632, the wristband-type terminal 1-1 dis-
plays information indicating synchronization success. More
specifically, the notifying unit 17 causes a message indicat-
ing the synchronization success to be displayed on the
display section 5 or causes the LED 3 indicating the syn-
chronization success to blink. Further, when the two pieces
of vibration pattern information are determined not to be
identical to each other (NO in S630), the process returns to
step S608-1.

[0199] Then, in step S634, the wristband-type terminal 1-1
transmits a synchronization success notification to the wrist-
band-type terminal 1-2.

[0200] Then, in step S636, the wristband-type terminal 1-2
determines whether or not the synchronization success noti-
fication has been received.

[0201] When the synchronization success notification is
determined to have been received (YES in S636), in step
S638, the wristband-type terminal 1-2 displays information
indicating the synchronization success. Further, when the
synchronization success notification is determined not to
have been received (NO in S636), the process returns to step
S608-2.

[0202] The operation process of the communication sys-
tem according to the present embodiment in the synchroni-
zation mode has been described above. Next, a detailed
operation process of step S620 will be described with
reference to FIG. 16.

[0203] FIG. 16 is a flowchart illustrating an operation of
the wristband-type terminal 1-1 according to the sixth
embodiment. As illustrated in FIG. 16, first, in step S622, the
pattern determining unit 151 compares input timings of a
predetermined number of tapping inputs. More specifically,
the pattern determining unit 151 compares a predetermined
number of timings at which the amplitude has exceeded a
predetermined threshold value, that is, a predetermined
number of timings at which the users tap the wristband-type
terminal 1 with their fingers.

[0204] Then, in step S624, the pattern determining unit
151 determines whether or not all the input timings are
within a predetermined error range. More specifically, the
pattern determining unit 151 determines whether or not a
difference between the input timings of the predetermined
number of tapping inputs compared in step S622 is within a
predetermined error range. Here, the comparison of the
vibration pattern information by the pattern determining unit
151 will be described with reference to FIGS. 17A and 17B
using a specific example.

[0205] FIGS. 17A and 17B are diagrams for describing the
comparison of the vibration pattern information by the
wristband-type terminal 1-1 according to the sixth embodi-
ment. More specifically, FIG. 17A illustrates a specific
example of content of the vibration pattern information. As
illustrated in FIG. 17A, the vibration pattern information
includes an input ID and an input timing. The input timing
refers to an input timing of the tapping input, that is, a timing
at which the amplitude when the user taps the wristband-
type terminal 1 with his/her finger has exceeded a predeter-
mined threshold value, and the input ID is an ID specific to
one input timing.
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[0206] FIG. 17B illustrates the vibration pattern informa-
tion (denoted by a reference numeral 100 in FIG. 17B)
acquired in the wristband-type terminal 1-1 and the vibration
pattern information (denoted by a reference numeral 200 in
FIG. 17B) acquired in the wristband-type terminal 1-2. More
specifically, timings at which the tapping input is performed
on the wristband-type terminals 1-1 and 1-2 are arranged
along a time axis. Here, the pattern determining unit 151 is
assumed to compare input timings of three tapping inputs.
Since the input timings of the three tapping inputs of
TID_101 and TID_201, TID_102 and TID_202, and TID_
103 and TID_203 are identical to one another as illustrated
in FIG. 17B, the pattern determining unit 151 determines
that the two pieces of vibration pattern information are
identical to each other. The comparison of the vibration
pattern information has been described above using the
specific example. Next, the description of FIG. 16 will
continue.

[0207] When all the input timings are determined to be
within a predetermined error range (YES in S624), in step
S626, the pattern determining unit 151 determines that the
two pieces of vibration pattern information are identical to
each other. On the other hand, when any one of the input
timings is determined not to be within a predetermined error
range (NO in S624), in step S628, the pattern determining
unit 151 determines that the two pieces of vibration pattern
information are not identical to each other.

[0208] The operation process of the communication sys-
tem according to the present embodiment has been described
above.

2-2-7. Seventh Embodiment

[0209] The present embodiment is a form in which the
tapping communication end timing is determined, and a
notification of the tapping communication end timing is
given to the user. An operation mode of determining and
notifying of the tapping communication end timing is also
referred to as a “session mode.” An operation process of the
communication system according to the present embodi-
ment will be described below with reference to FIGS. 18 to
20.

[0210] FIG. 18 is a sequence diagram illustrating an
operation of the communication system according to a
seventh embodiment. As illustrated in FIG. 18, in step S702,
the wristband-type terminal 1-1 activates the session mode,
and turns on the LED 3 indicating that the wristband-type
terminal 1-1 is operating in the session mode.

[0211] Then, in step S704, the wristband-type terminal 1-1
transmits a session mode activation notification to the wrist-
band-type terminal 1-2.

[0212] Then, in step S706, the wristband-type terminal 1-2
activates the session mode based on the received session
mode activation notification, and turns on the LED 3 indi-
cating that the wristband-type terminal 1-2 is operating in
the session mode.

[0213] Then, in steps S708-1 and S708-2, the wristband-
type terminals 1-1 and 1-2 perform the tapping communi-
cation. The tapping communication has been described
above with reference to FIG. 5, and thus a detailed descrip-
tion thereof is omitted here.

[0214] Then, in steps S710-1 and S710-2, the wristband-
type terminal 1-1 and the wristband-type terminal 1-2
acquire the vibration pattern information.
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[0215] Then, in steps S720-1 and S720-2, the wristband-
type terminals 1-1 and 1-2 notify of a session end request.
This process will be described in detail later with reference
to FIG. 19, and thus a description thereof is omitted here.

[0216] Then, in step S730, the wristband-type terminal 1-1
performs a session end determination. This process will be
described in detail later with reference to FIGS. 20A and
20B, and thus a description thereof is omitted here.

[0217] Then, in step S740, the wristband-type terminal 1-1
determines whether or not a session ends. More specifically,
the control unit 15 determines whether or not a session ends
with reference to a determination result in step S730 which
will be described later.

[0218] When the session is determined to end (YES in
S740), in step S742, the wristband-type terminal 1-1 trans-
mits a session end notification to the wristband-type terminal
1-2. Thereafter, in step S744, the wristband-type terminal
1-1 turns off the LED 3 indicating that the wristband-type
terminal 1-1 is operating in the session mode. Further, when
the session is determined not to end (NO in S740), the
process returns to step S708-1.

[0219] Then, in step S746, the wristband-type terminal 1-2
determines whether or not the session end notification has
been received.

[0220] When the session end notification is determined to
have been received (YES in S746), in step S748, the
wristband-type terminal 1-2 turns off the LED 3 indicating
that the wristband-type terminal 1-2 is operating in the
session mode. Further, when the session end notification is
determined not to have been received (NO in S746), the
process returns to step S708-2.

[0221] The operation process of the communication sys-
tem according to the present embodiment in the session
mode has been described above. Next, a detailed operation
process of step S720-1 will be described with reference to
FIG. 19. An operation of the wristband-type terminal 1-1 in
step S720-1 is the same as the operation of the wristband-
type terminal 1-2 in S720-2.

[0222] FIG. 19 is a flowchart illustrating an operation of
the wristband-type terminal 1-1 according to the seventh
embodiment. As illustrated in FIG. 19, first, in step S722, the
wristband-type terminal 1-1 determines whether or not the
tapping input corresponds to a session end pattern. More
specifically, the pattern determining unit 151 determines
whether or not the vibration pattern by the tapping input is
identical to a predetermined vibration pattern indicating an
end condition.

[0223] When the vibration pattern by the tapping input is
determined to be the session end pattern (YES in S722), in
step S724, the wristband-type terminal 1-1 transmits the
session end request to the wristband-type terminal 1-2. Here,
the session end request is a notification for requesting the
wristband-type terminal 1-2 to end the session. Specifically,
the session end request is a determination result indicating
that the tapping input is determined to correspond to the
session end pattern. On the other hand, When the vibration
pattern by the tapping input is determined not to be the
session end pattern (NO in S722), the process proceeds to
step S726.

[0224] Then, in step S726, the wristband-type terminal 1-1
determines whether or not the session end request has been
received from the wristband-type terminal 1-2.

[0225] When the session end request is determined to have
been received (YES in S726), in step S728, the wristband-
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type terminal 1-1 displays the session end request. More
specifically, the notifying unit 17 gives a notification indi-
cating that the user of the wristband-type terminal 1-2
desires to end the tapping communication through the LED
3 or the display section 5. As a result, the process of step
S720-1 ends. Further, when the session end request is
determined not to have been received (NO in S726), the
process of step S720-1 ends.

[0226] The detailed operation process of step S720-1 of
FIG. 18 has been described above. Next, a detailed operation
process of step S730 of FIG. 18 will be described with
reference to FIGS. 20A and 20B.

[0227] FIGS. 20A and 20B are flowcharts illustrating an
operation of the wristband-type terminal 1-1 according to
the seventh embodiment. As the session end determination
of step S730, two forms, that is, a form (FIG. 20A) in which
the end condition is satisfied when the session end request is
mutually transmitted and a form (FIG. 20B) in which the end
condition is satisfied when the session end request is trans-
mitted from any one, are considered. The respective forms
will be described below.

[0228] As illustrated in FIG. 20A, first, in step S732, the
wristband-type terminal 1-1 determines whether or not the
session end request has been received. More specifically, the
control unit 15 determines whether or not the session end
request has been received from the wristband-type terminal
1-2 by the communication unit 19 in step S728 (FIG. 19).
[0229] When the session end request is determined to have
been received (YES in 8732), in step S734, the wristband-
type terminal 1-1 determines whether or not the session end
request has been transmitted. More specifically, the control
unit 15 determines whether or not the session end request
has been transmitted to the wristband-type terminal 1-2 by
the communication unit 19 in step S724 (FIG. 19).

[0230] When the session end request is determined to have
been transmitted (YES in S734), in step S736, the wrist-
band-type terminal 1-1 sets the session end as the determi-
nation result. As a result, the process of step S730 ends.
[0231] On the other hand, when the session end request is
determined not to have been received (NO in S732), and
when the session end request is determined not to have been
transmitted (NO in $734), the process of step S730 ends.
[0232] The session end determination in which the end
condition is satisfied when the session end request is mutu-
ally transmitted has been described above. Next, the session
end determination in which the end condition is satisfied
when the session end request is transmitted from any one
will be described.

[0233] As illustrated in FIG. 20B, first, in step S732, the
wristband-type terminal 1-1 determines whether or not the
session end request has been received.

[0234] When the session end request is determined to have
been received (YES in S732), in step S736, the wristband-
type terminal 1-1 sets the session end as the determination
result. As a result, the process of step S730 ends.

[0235] On the other hand, when the session end request is
determined not to have been received (NO in §732), in step
S734, the wristband-type terminal 1-1 determines whether
or not the session end request has been transmitted.

[0236] When the session end request is determined to have
been transmitted (YES in S734), in step S736, the wrist-
band-type terminal 1-1 sets the session end as the determi-
nation result. As a result, the process of step S730 ends.
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[0237] On the other hand, when the session end request is
determined not to have been transmitted (NO in S734), the
process of step S730 ends.

[0238] The operation process of the communication sys-
tem according to the present embodiment has been described
above.

2-2-8. Eighth Embodiment

[0239] The present embodiment is a form in which an
output pattern of vibration, a sound output, or an image
output is selected according to a pattern of the tapping input
from among sounds or images that are stored in advance. For
example, when the other party performs the tapping input
according to a specific pattern, a sound such as “how are
you?” is output from the wristband-type terminal 1 of the
user. The sound may be a synthesized sound or a sound in
which a voice of a boyfriend, a girlfriend, or a child is
recorded. A form in which an output pattern is selected
according to the pattern of the tapping input is also referred
to as an “output pattern selection mode.” An operation
process of the communication system according to the
present embodiment will be described below with reference
to FIGS. 21 to 24.

[0240] FIG. 21 is a sequence diagram illustrating an
operation of the communication system according to an
eighth embodiment. As illustrated in FIG. 21, in step S8§02,
the wristband-type terminal 1-1 activates the output pattern
selection mode.

[0241] Then, in step S804, the wristband-type terminal 1-1
transmits an output pattern selection mode activation noti-
fication to the wristband-type terminal 1-2.

[0242] Then, in step S806, the wristband-type terminal 1-2
activates the output pattern selection mode based on the
received output pattern selection mode activation notifica-
tion.

[0243] Then, in steps S808-1 and S808-2, the wristband-
type terminals 1-1 and 1-2 perform the tapping communi-
cation. The tapping communication has been described
above with reference to FIG. 5, and thus a detailed descrip-
tion thereof is omitted here.

[0244] Then, in step S810, the wristband-type terminal 1-1
acquires the vibration pattern information.

[0245] Then, in step S820, the wristband-type terminal 1-1
determines whether or not the vibration pattern indicated by
the vibration pattern information acquired in step S810 is
identical to a previously set vibration pattern. This process
will be described in detail later with reference to FIG. 23,
and thus a description thereof is omitted.

[0246] Then, in step S830, the wristband-type terminal 1-1
determines whether or not there 1s an identical pattern. More
specifically, the control unit 15 determines whether or not
there is a pattern identical to the previously set vibration
pattern with reference to the determination result obtained
by the pattern determining unit 151 in step S820.

[0247] When it is determined that there is an identical
pattern (YES in S830), in step S832, the wristband-type
terminal 1-1 transmits a pattern 1D to the wristband-type
terminal 1-2. Here, the pattern 1D is identical information
indicating the pattern determined to be identical in step
S820. When it is determined that there is no identical pattern
(NO in S830), the process returns to step S808-1.

[0248] Then, in step S834, the wristband-type terminal 1-2
determines whether or not the pattern ID has been received.
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[0249] When the pattern ID is determined to have been
received (YES in S834), the wristband-type terminal 1-2
acquires output data corresponding to the received pattern
ID. More specifically, the control unit 15 searches for sound
data or image data stored in association with the pattern ID
from the storage unit 18. Further, when the pattern 1D is
determined not to have been received (NO in S834), the
process returns to step S808-2.

[0250] Then, in step S838, the wristband-type terminal 1-2
performs an output according to the output data. More
specifically, the vibrating unit 16 or the notifying unit 17
performs vibration, a sound output, or an image display
according to the output data that is acquired in step S836 and
corresponds to the received pattern ID. An output of the
wristband-type terminal 1-2 will be described with reference
to FIG. 22 using a specific example.

[0251] FIG. 22 is a diagram for describing output pattern
selection by the wristband-type terminal 1-1 according to the
eighth embodiment. As illustrated in FIG. 22, the pattern [Ds
are associated with the vibration pattern, the sound data, and
the image data. For example, when the received pattern 1D
is PID_001, the wristband-type terminal 1-2 vibrates the
vibrating unit 16 according to a vibration pattern Vib_012.
Further, when the received pattern 1D is PID_002, the
wristband-type terminal 1-2 causes the vibrating unit 16 to
vibrate according to a vibration pattern Vib_105 and causes
the notifying unit 17 to reproduce sound data Aud_023 and
display image data Img_041. Further, when the received
pattern 1D is PID_003, the wristband-type terminal 1-2
causes the vibrating unit 16 to vibrate according to a
vibration pattern Vib_003 and causes the notifying unit 17 to
display image data Img_005.

[0252] The operation process of the communication sys-
tem according to the present embodiment in the output
pattern selection mode has been described above. Next, a
detailed operation process of step S820 will be described
with reference to FIG. 23.

[0253] FIG. 23 is a flowchart illustrating an operation of
the wristband-type terminal 1-1 according to the eighth
embodiment. As illustrated in FIG. 23, first, in step S822, the
pattern determining unit 151 compares a predetermined
number of tapping inputs with a predetermined vibration
pattern. More specifically, the pattern determining unit 151
compares a rhythm in which the amplitude has exceeded a
predetermined threshold value, that is, a rhythm in which the
user taps the wristband-type terminal 1 with his/her finger
with a rhythm indicated by a previously set vibration pattern.
[0254] Then, in step S824, the wristband-type terminal 1-1
determines whether or not there is a pattern that matches a
predetermined number of tapping inputs. More specifically,
the pattern determining unit 151 determines whether or not
a rhythm of the tapping input is identical to a rhythm
indicated by a previously set vibration pattern.

[0255] When it is determined that there is a matching
pattern (YES in S824), in step S826, the wristband-type
terminal 1-1 sets a corresponding pattern ID. Here, a specific
example of setting a corresponding pattern ID through the
wristband-type terminal 1-1 will be described with reference
to FIG. 24.

[0256] FIG. 24 is a diagram for describing a setting of the
pattern ID in the wristband-type terminal 1-1 according to
the eighth embodiment. For example, when the rhythm of
the tapping input is identical to a vibration pattern Pat_Tap_
001, the pattern determining unit 151 sets PID_001 as the
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pattern ID. Further, when the rhythm of the tapping input is
identical to a vibration pattern Pat Tap_002, the pattern
determining unit 151 sets PID_002 as the pattern ID. Fur-
thermore, when the rhythm of the tapping input is identical
to a vibration pattern Pat_Tap_003, the pattern determining
unit 151 sets PID_003 as the pattern ID. The setting of the
pattern 1D has been described above using the specific
example. Next, the description of FIG. 23 will continue.
[0257] On the other hand, when it is determined that there
is no matching pattern (NO in S824), in step S828, the
wristband-type terminal 1-1 clears the pattern ID.

[0258] The operation process of the communication sys-
tem according to the present embodiment has been described
above.

3. CONCLUSION

[0259] As described above, the communication system
according to an embodiment of the present disclosure can
implement more casual intimate communication. More spe-
cifically, the communication system according to the
embodiments of the present disclosure can enable commu-
nication of exchanging greetings to be performed with a
specific person frequently without reluctance.

[0260] Although preferred embodiments of the present
disclosure have been described in detail above with refer-
ence to the appended drawings, the technical scope of the
embodiments of the present disclosure is not limited to the
above example. It is obvious to those with a general knowl-
edge of the technical field of the embodiments of the present
disclosure that various modifications and alterations may
occur within the technical scope defined in the claims, and
that these modifications and alterations are encompassed
within the technical scope of the embodiments of the present
disclosure.

[0261] Forexample, it is also possible to create a computer
program that causes hardware such as a CPU, a ROM, and
a RAM built in an information processing device to perform
the same functions as the respective components of the
wristband-type terminal 1. Further, a recording medium on
which the computer program is recorded is also provided.
[0262] Furthermore, the advantages discussed in this
specification are only intended for illustrative and exemplary
purposes and are not limitative. In other words, in addition
to or in place of the above-described advantages, the tech-
nology according to the embodiments of the present disclo-
sure may exhibit other advantages that are obvious to a
skilled person from the specification.

Additionally, the present technology may also be configured
as below.

[0263] (1)

[0264] A wristband-type information processing device
including;

[0265] a band section configured to be worn on a wrist of
a user;

[0266] a sensor unit configured to detect a motion of the
user;

[0267] a vibration signal generating unit configured to

generate a first vibration signal for vibrating another asso-
ciated wristband-type information processing device accord-
ing to the motion detected by the sensor unit; and

[0268] a communication unit configured to transmit the
first vibration signal generated by the vibration signal gen-
erating unit to the other wristband-type information process-
ing device.
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[0269] (2)
[0270] The wristband-type information processing device
according to (1), further including

[0271] a state signal generating unit,
[0272] wherein the sensor unit detects a state of the user,
[0273] the state signal generating unit generates a first

state signal for notifying another user wearing the other
wristband-type information processing device of the state of
the user detected by the sensor unit, and

[0274] the communication unit transmits the first state
signal to the other wristband-type information processing
device.

[0275] (3)

[0276] The wristband-type information processing device
according to (2), further including

[0277] a notifying unit,

[0278] wherein, when the communication unit receives a
second state signal generated according to a state of the other
user from the other wristband-type information processing
device, the notifying unit notifies the user of information
indicating the state of the other user according to the second
state signal.

[0279] (4)

[0280] The wristband-type information processing device
according to (3),

[0281] wherein, when the communication unit receives a
second vibration signal generated according to a motion of
the other user from the other wristband-type information
processing device after the communication unit transmits the
first state signal, the notifying unit notifies the user of
information indicating the state of the user.

[0282] (%)

[0283] The wristband-type information processing device
according to any one of (1) to (5), further including
[0284] a motion determining unit configured to determine
whether or not the motion detected by the sensor unit is a
predetermined motion,

[0285] wherein the vibration signal generating unit gen-
erates the first vibration signal when the motion determining
unit determines that the motion of the user is the predeter-
mined motion.

[0286] (6)

[0287] The wristband-type information processing device
according to (5),

[0288] wherein the predetermined motion is a motion in
which the user taps the wristband-type information process-
ing device, and

[0289] the motion determining unit determines whether or
not the motion of the user is the predetermined motion based
on vibration detected by the sensor unit.

[0290] (7)

[0291] The wristband-type information processing device
according to any one of (1) to (6), further including
[0292] a vibrating unit,

[0293] wherein, when the communication unit receives a
second vibration signal generated according to a motion of
the other user from the other wristband-type information
processing device, the vibrating unit vibrates according to
the second vibration signal.

[0294] (8)

[0295] The wristband-type information processing device
according to (7),
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[0296] wherein the vibrating unit vibrates according to a
predetermined vibration pattern when the communication
unit receives the second vibration signal.

[0297] (9)

[0298] The wristband-type information processing device
according to (7) or (8), further including

[0299] a storage unit configured to store a state of the user
detected by the sensor unit,

[0300] wherein the vibrating unit vibrates when a state
identical or similar to the state of the user stored in the
storage unit is detected by the sensor unit.

[0301] (10)

[0302] The wristband-type information processing device
according to any one of (1) to (10), further including
[0303] a notifying unit,

[0304] wherein the sensor unit detects whether or not the
user is wearing the wristband-type information processing
device, and

[0305] the notifying unit notifies the user of information
indicating that the second vibration signal has been received
when the second vibration signal has been received by the
communication unit but the sensor unit detects that the user
is not wearing the wristband-type information processing
device.

[0306] (11)

[0307] The wristband-type information processing device
according to any one of (1) to (10), further including
[0308] a vibration pattern generating unit configured to
generate first vibration pattern information indicating a
vibration pattern detected by the sensor unit,

[0309] wherein the communication unit receives second
vibration pattern information generated in the other wrist-
band-type information processing device.

[0310] (12)

[0311] The wristband-type information processing device
according to (11), further including:

[0312] a notifying unit; and

[0313] a first pattern determining unit configured to deter-
mine whether or not a vibration pattern indicated by the first
vibration pattern information is identical to a vibration
pattern indicated by the second vibration pattern informa-
tion,

[0314] wherein the notifying unit notifies the user of a
determination result obtained by the first pattern determining
unit.

[0315] (13)

[0316] The wristband-type information processing device
according to (11) or (12), further including:

[0317] a notifying unit; and

[0318] a second pattern determining unit configured to
determine whether or not a vibration pattern indicated by the
first vibration pattern information is identical to a third
vibration pattern,

[0319] wherein the communication unit transmits a deter-
mination result obtained by the second pattern determining
unit to the other wristband-type information processing
device to notify the other user of the determination result.
[0320] (14)

[0321] The wristband-type information processing device
according to any one of (11) to (13), further including
[0322] a third pattern determining unit configured to deter-
mine whether or not a vibration pattern indicated by the first
vibration pattern information is identical to a fourth vibra-
tion pattern,
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[0323] wherein the communication unit transmits a deter-
mination result obtained by the third pattern determining
unit to the other wristband-type information processing
device to cause the other wristband-type information pro-
cessing device to output an output corresponding to the
determination result.

[0324] (15)

[0325] The wristband-type information processing device
according to any one of (1) to (14), further including
[0326] a setting unit configured to perform a setting for
associating with another wristband-type information pro-
cessing device different from the other wristband-type infor-
mation processing device.

[0327] (16)

[0328] An information processing system including:
[0329] a first wristband-type information processing
device; and

[0330] a second wristband-type information processing

device associated with the first wristband-type information
processing device,
[0331] wherein the first wristband-type information pro-
cessing device includes
[0332] a band section configured to be worn on a wrist
of a first user,

[0333] asensor unit configured to detect a motion of the
first user,
[0334] a vibration signal generating unit configured to

generate a first vibration signal for vibrating the asso-
ciated second wristband-type information processing
device, and
[0335] a communication unit configured to transmit the
first vibration signal generated by the vibration signal
generating unit to the second wristband-type informa-
tion processing device, and
[0336] the second wristband-type information processing
device includes
[0337] aband section configured to be worn on a wrist
of a second user,
[0338] a communication unit configured to receive the
first vibration signal from the first wristband-type infor-
mation processing device, and

[0339] a vibrating unit configured to vibrate according
to the first vibration signal received by the communi-
cation unit.

[0340] (17)

[0341] An information processing method including:
[0342] detecting a motion of a user wearing a band sec-
tion;

[0343] generating a first vibration signal for vibrating

another associated wristband-type information processing
device according to the detected motion; and

[0344] transmitting the generated first vibration signal to
the other wristband-type information processing device.
[0345] (18)

[0346] A program causing a computer to function as:
[0347] asensor unit configured to detect a motion of a user
wearing a band section;

[0348] a vibration signal generating unit configured to
generate a first vibration signal for vibrating another asso-
ciated wristband-type information processing device accord-
ing to the motion detected by the sensor unit; and
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[0349] a communication unit configured to transmit the
first vibration signal generated by the vibration signal gen-
erating unit to the other wristband-type information process-

ing device.
[0350] (19)
[0351] A storage medium that stores a program causing a

computer to function as:

[0352] asensor unit configured to detect a motion of a user
wearing a band section;

[0353] a vibration signal generating unit configured to
generate a first vibration signal for vibrating another asso-
ciated wristband-type information processing device accord-
ing to the motion detected by the sensor unit; and

[0354] a communication unit configured to transmit the
first vibration signal generated by the vibration signal gen-
erating unit to the other wristband-type information process-
ing device.

REFERENCE SIGNS LIST

[0355] 1. 1-1, 1-2 wristband-type terminal
[0356] 11 I/F

[0357] 12 setting unit

[0358] 13 sensor unit

[0359] 14 A/D converting unit

[0360] 15 control unit

[0361] 151 pattern determining unit
[0362] 152 motion determining unit
[0363] 153 state determining unit

[0364] 154 vibration pattern generating unit
[0365] 155 state signal generating unit
[0366] 156 vibration signal generating unit
[0367] 16 vibrating unit

[0368] 17 notifying unit

[0369] 18 storage unit

[0370] 19 communication unit

[0371] 2 clock

[0372] 3 LED

[0373] 4 band section

[0374] 5 display section

[0375] 6 avatar

[0376] 7 network

[0377] 9 user

1. A first information processing device, comprising:
a sensor unit configured to detect a user motion;
a motion determining unit configured to determine
whether the user motion is a specific motion; and
a communication unit configured to transmit information
associated with vibration and information associated
with a user state to a second information processing
device based on the specific motion.
2. The first information processing device according to
claim 1,
wherein the user state comprises at least one of a user
behavior, a user feeling, a user physical condition, or a
user environment.
3. The first information processing device according to
claim 1,
wherein the specific motion comprises a plurality of
motions.
4. The first information processing device according to
claim 1,
wherein the specific motion comprises at least one of a
finger tap on a screen at least one time, hold a finger
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touch on the screen, stop the finger tap on the screen,
or lift a finger from the screen.

5. The first information processing device according
claim 1,

wherein the information associated with the vibration
comprises a heart rate.

6. The first information processing device according to

claim 1,

wherein the user state is represented by at least one image.

7. The first information processing device according to
claim 1, further comprising:

a vibrating unit configured to vibrate based on the infor-

mation associated with the vibration.
8. The first information processing device according to
claim 1, further comprising:
a notifying unit configured to provide the information
associated with the vibration and the information asso-
ciated with the user state, based on the specific motion.
9. An information processing method, comprising:
in a first information processing device:
detecting a user motion;
determining whether the user motion is a specific
motion; and

transmitting information associated with vibration and
information associated with a user state to a second
information processing device based on the specific
motion.

10. The information processing method according to
claim 9, wherein the user state comprises at least one of a
user behavior, a user feeling, a user physical condition, or a
user environment.

11. The information processing method according to
claim 9, wherein the specific motion comprising a plurality
of motions.

12. The information processing method according to
claim 9, the specific motion includes at least one of a finger
tap on a screen for at least one time, hold a finger touch on
the screen, stop the finger tap on the screen, lift a finger from
the screen.
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13. The information processing method according claim
9, wherein the information associated with the vibration
comprises a heart rate.

14. The information processing method according to
claim 9, wherein the user state is represented by at least one
image.

15. The information processing method according to
claim 9, further comprising vibrating the second information
processing device based on the information associated with
the vibration.

16. The information processing method according to
claim 9, further comprising notifying, based on the specific
motion, the information associated with the vibration and
the information associated with the user state to a second
information processing device.

17. A non-transitory computer-readable medium having
stored thereon computer-executable instructions that, when
executed by a computer, cause the computer to execute
operations, the operations comprising:

detecting a user motion;
determining whether the user motion is a specific motion;
and
transmitting information associated with vibration and
information associated with a user state to an informa-
tion processing device based on the specific motion.
18. The non-transitory computer-readable medium
according to claim 17, wherein the user state comprises at
least one of a user behavior, a user feeling, a user physical
condition, or a user environment.

19. The non-transitory computer-readable medium
according to claim 17, wherein the specific motion com-
prising a plurality of motions.

20. The non-transitory computer-readable medium
according to claim 17,

wherein the user state is represented by at least one image.
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