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INFORMATION-SHARING DEVICE,
INFORMATION-SHARING METHOD,
INFORMATION-SHARING PROGRAM AND
TERMINAL DEVICE

TECHNICAL FIELD

[0001] The present technology relates to information-shar-
ing devices, information-sharing methods, information-shar-
ing programs, and terminal devices which allow a plurality
of devices to share information.

BACKGROUND ART

[0002] Mobile terminal devices such as mobile tele-
phones, smart phones, etc. which have a wide variety of
applications for providing various services and functions
have in recent years become widespread. And, in order to
enhance the convenience by applications, there has been a
demand for a linkage between the mobile terminal devices
and other devices. Therefore, an in-vehicle device and a
communication control method have been proposed which
allow the in-vehicle device to use a service and a function by
execution of an application in a mobile terminal device, by
means of the linkage (Patent Literature 1).

CITATION LIST

Patent Literature

[0003] Patent Literature 1: JP 2010-199718A
SUMMARY OF INVENTION
Technical Problem
[0004] However, in the technique described in Patent

Literature 1, for example, a display of an operation of
selecting an application on the mobile terminal device is not
linked with that on the in-vehicle device, and therefore, it is
necessary to operate the mobile terminal device and the
in-vehicle device separately for use of an application.
[0005] The present technology has been made in view of
the above point. It is an object of the present technology to
provide an information-sharing device, an information-shar-
ing method, an information-sharing program, and a terminal
device which allow a plurality of devices to share informa-
tion about an application possessed by each device, thereby
facilitating operations.

Solution to Problem

[0006] In order to solve the above-mentioned issues,
according to the first aspect of the present invention, there is
provided an information-sharing device including, in a sec-
ond device connected to a first device, an information
obtaining unit which obtains, through a communication unit
of'the second device, first application information indicating
an application possessed by the first device, a shared infor-
mation generating unit which generates shared information
shared by the first device and the second device, based on the
first application information obtained by the information
obtaining unit, and a transmission control unit which trans-
mits the shared information through the communication unit
to the first device.

[0007] Further, according to the second aspect of the
present invention, there is provided an information-sharing
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method including, in a second device connected to a first
device, obtaining, through a communication unit of the
second device, first application information indicating an
application possessed by the first device, generating shared
information shared by the first device and the second device,
based on the obtained first application information, and
transmitting the shared information through the communi-
cation unit to the first device.

[0008] Further, according to the second aspect of the
present invention, there is provided an information-sharing
program causing a second device connected to a first device
to execute an information-sharing method including obtain-
ing, through a communication unit of the second device, first
application information indicating an application possessed
by the first device, generating shared information shared by
the first device and the second device, based on the obtained
first application information, and transmitting the shared
information through the communication unit to the first
device.

[0009] Further, according to the second aspect of the
present invention, there is provided a terminal device includ-
ing an information obtaining unit which obtains, through a
communication unit, first application information indicating
an application possessed by another device connected
thereto, a shared information generating unit which gener-
ates shared information shared with the other device, based
on the first application information obtained by the infor-
mation obtaining unit, and a transmission control unit which
transmits the shared information through the communication
unit to the other device.

Advantageous Effects of Invention

[0010] According to the present technology, a plurality of
devices are allowed to share information about an applica-
tion possessed by each device, whereby operations of the
devices can be facilitated.

BRIEF DESCRIPTION OF DRAWINGS

[0011] FIG. 1 is a block diagram showing a configuration
of a terminal device which is an example of a second device
according to the present technology.

[0012] FIG. 2 is a diagram showing an specific example of
shared information.

[0013] FIG. 3 is a diagram showing an example of an
external appearance configuration of a terminal device.
[0014] FIG. 4 is a diagram for describing a page turning
operation on a display unit of a terminal device.

[0015] FIG. 5 is a block diagram showing a configuration
of a sound output device which is an example of a first
device according to the present technology.

[0016] FIG. 6 is a diagram showing an example of an
external appearance configuration of a sound output device.
[0017] FIG. 7 is a conceptual diagram for describing
exchange of information between a terminal device and a
sound output device.

[0018] FIG. 8 is a sequence diagram showing a flow of a
process performed between a terminal device and a sound
output device.

[0019] FIG. 9 is a diagram showing a link between appli-
cation selection displays on a sound output device and a
terminal device.
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DESCRIPTION OF EMBODIMENTS

[0020] An embodiment of the present technology will be
described in detail hereinafter with reference to the
appended drawings. Note that the present technology is not
intended to be limited only to the embodiment below. Note
that the description will be given in the following order.

[0021] <1. Embodiment>
[0022] [1-1. Configuration of Terminal Device]
[0023] [1-2. Configuration of Sound Output Device]
[0024] [1-3. Information Sharing Process]
[0025] <2. Variations>
1. First Embodiment
[0026] FIG. 1 is a block diagram showing a configuration

of a terminal device 100 in this embodiment. The terminal
device 100 is an example of a second device in the appended
claims. The terminal device 100 includes a data bus 101 to
which a control unit 102, a network interface 103, a signal
processing unit 104, an input unit 105, a display unit 106, a
communication unit 107, a storage unit 108, and an appli-
cation processor 109 are connected.

[0027] The control unit 102 includes, for example, a CPU
(Central Processing Unit), a RAM (Random Access
Memory), a ROM (Read Only Memory), and the like. The
ROM stores a program which is read and executed by the
CPU, etc. The RAM is used as a work memory for the CPU.
The CPU controls the parts and entirety of the terminal
device 100 by executing various processes according to the
program stored in the ROM.

[0028] The network interface 103 performs, for example,
transmission and reception of data between itself and an
external base station etc. based on a predetermined protocol.
The communication scheme may be any scheme, such as a
wireless LAN (Local Area Network), Wi-Fi (Wireless Fidel-
ity), communication via the 3G system, etc. By communi-
cation via the network interface 103, the terminal device 100
allows for connection to the Internet, conversation with
others, etc.

[0029] The signal processing unit 104 includes a modu-
lator-demodulator, an AD/DA converter, a sound codec (not
shown), etc. The modulator-demodulator of the signal pro-
cessing unit 104 modulates a sound signal to be transmitted,
or demodulates a received signal. The signal to be transmit-
ted is converted by the AD/DA converter into a digital
signal, and the received signal is converted by the AD/DA
converter into an analog signal. And, a speaker 110 which
outputs sound and a microphone 111 which receives sound
are connected to the signal processing unit 104.

[0030] The input unit 105 is an input means which is used
by the user to perform various inputs to the terminal device
100. For example, the input unit 105 includes a button, a
touch panel, a switch, etc. Alternatively, the input unit 105
may be integrated with the display unit 106 to form a
touchscreen. When an input operation is performed by the
user on the input unit 105, a control signal corresponding to
the input is generated and output to the control unit 102.
Thereafter, the control unit 102 performs a calculation
process or a control corresponding to the control signal.
[0031] In this embodiment, the user performs, on the input
unit 105, an operation of selecting an installed application
(e.g., a cursor moving operation etc.), an application deter-
mining operation for activating a selected application, and
the like.
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[0032] The display unit 106 is a display means including,
for example, an LCD (Liquid Crystal Display), a PDP
(Plasma Display Panel), an organic EL (Electro Lumines-
cence) panel, or the like. The display unit 106 displays a
home screen which displays a menu of various operations of
the terminal device 100, a song list, information (an artist
name, a song title, etc.) about a song which is being played
back, a video content, an image content, etc.

[0033] The communication unit 107 is a communication
module for performing communication with the terminal
device 100 by a technique, such as Bluetooth, USB connec-
tion, etc. The communication technique in the communica-
tion unit 107 is Bluetooth, which is wireless communication,
communication by USB, which is wired communication,
etc. A Bluetooth module which performs Bluetooth commu-
nication is a module which can transmit and receive data via
Bluetooth-scheme near field communication. By the Blu-
etooth module, data is exchanged with a sound output device
which is an external Bluetooth apparatus.

[0034] The Bluetooth module includes an antenna, a sig-
nal processing unit (not shown), etc. For example, when
transmitting sound data to a sound output device 200 which
is an external Bluetooth apparatus, etc., the Bluetooth mod-
ule performs a predetermined signal process on sound data
which is to be transmitted by the signal processing unit, and
transmits the sound data through the antenna included
therein to the sound output device 200. Also, when trans-
mitting sound data to the sound output device 200, etc., the
Bluetooth module receives sound data transmitted from the
sound output device, using the antenna included therein, and
supplies the sound data to the signal processing unit 104
included therein. Thereafter, the signal processing unit per-
forms a predetermined signal process on the sound data to
generate a sound signal. As a result, sound data played back
by the terminal device 100 can be output from the sound
output device 200, and sound data played back by the sound
output device 200 can be output from the terminal device
100.

[0035] When USB, which is wired communication, is
used as a communication scheme in the communication unit
107, the sound output device 200 and the terminal device
100 are connected together by a USB cable. Sound data is
supplied from the terminal device 100 through the USB
cable to the sound output device 200.

[0036] In this embodiment, the terminal device 100 and
the sound output device 200 are connected together, the
terminal device 100 plays back song data stored by the
terminal device 100, and the song is output as sound from
the sound output device 200.

[0037] Note that the connection technique may be any
technique. Also, any connection technique capable of data
communication may be employed in addition to Bluetooth
and USB. Also, a communication scheme may be suitably
selected based on the type of the terminal device 100, the
type of an OS (Operation System), etc.

[0038] The storage unit 108 includes, for example, a
large-capacity storage medium, such as an HDD, a flash
memory, etc., and stores content data, such as a song which
is to be played back by the terminal device 100, etc. Song
data is stored in the storage unit 108 in a compressed audio
form according to a format, such as WAV (RIFF waveform
Sound Format), MP3 (MPEG Sound Layer-3), AAC (Ad-
vanced Sound Coding), etc. Also, song information contain-
ing the artist name, album title, song titles, overall playback
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time, playback time information etc. of songs is stored as
meta-data for song data in the storage unit 108. The song
information can be obtained using, for example, CDDB
(Compact Disc DataBase). Also, the user may be allowed to
set arbitrarily.

[0039] The application processor 109 is a processing unit
which executes various applications installed in the terminal
device 100. The present technology is implemented by an
information sharing application installed in the terminal
device 100 being executed by the application processor 109.
The application processor 109 executes the information
sharing application to function as an information obtaining
unit 121, a shared information generating unit 122, a trans-
mission control unit 123, and a display control unit 124.
Functions implemented by execution of the information
sharing application correspond to an information-sharing
device in the appended claims.

[0040] The information obtaining unit 121 obtains infor-
mation (first application information) indicating an applica-
tion (corresponding to an application possessed by a first
device in the appended claims) which outputs sound from an
audio source, that is possessed by the sound output device
200, from the sound output device 200 through the commu-
nication unit 107. The audio source is an Internet radio, an
external storage connected by USB or the like, a disk
medium module which plays back a disk medium, etc.

[0041] Also, the information obtaining unit 121 obtains an
information (second application information) indicating an
application which has been selected by the user, from
applications possessed by the terminal device 100, in order
to be shared by the sound output device 200 and the terminal
device 100.

[0042] Moreover, the information obtaining unit 121
receives information (operation information) indicating the
detail of an application selecting operation performed in the
sound output device 200, through the communication unit
107. The operation information will be described in detail
below.

[0043] The shared information generating unit 122 causes
the first and second application information obtained by the
information obtaining unit 121 to coexist to generate shared
information. The shared information is used in the terminal
device 100, and is also transmitted through the communi-
cation unit 107 to the sound output device 200 under a
control by the communication control unit 102. Thus, the
shared information is shared between the sound output
device 200 and the terminal device 100.

[0044] For example, as shown in FIG. 2, the shared
information is information in the form of a list in which
applications indicated by the first and second application
information are ordered. This order corresponds to the order
in which icons representing applications are displayed on the
display units 106 of the terminal device 100 and the sound
output device.

[0045] Note that, in the present technology, when com-
munication is performed using Bluetooth, the first applica-
tion information, Serial Port Profile is used to transmit and
receive the shared information, the operation information,
etc. between the terminal device 100 and the sound output
device 200. Also, when USB is used to connect the sound
output device and the terminal device 100 together, iAP is
used to transmit and receive the first application informa-
tion, the shared information, the operation information, etc.
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[0046] Any information can be transmitted and received
using Serial Port Profile or iAP. Therefore, by using these,
various kinds of information described above used in the
present technology can be transmitted and received. Note
that any other technique that can be used to transmit and
receive various kinds of information described above may
be used. Also, any connection technique that can perform
data communication may be employed in addition to Blu-
etooth and USB.

[0047] The display control unit 102 performs a control
based on the shared information to display icons represent-
ing an audio source application of the sound output device
200 and an application of the terminal device 100 selected
by the user on the display unit 106. Also, the display control
unit 102 performs a control to display a cursor indicating
selection of an application when the terminal device 100 and
the sound output device 200 are used. These display controls
will be described in detail below.

[0048] Note that the information sharing application may
be provided to the user by being previously installed in the
terminal device 100, or alternatively, may be installed into
the terminal device 100 by the user himself or herself. The
information sharing application is provided or sold by means
of, for example, an application selling website or an appli-
cation download service on the Internet. Alternatively, the
information sharing application may be provided or sold by
means of a transportable recording medium such as an
optical disk, a semiconductor memory, etc. in which the
information sharing application is recorded.

[0049] The speaker 110 is a sound output means for
outputting sound, and outputs, as sound, a sound signal on
which a predetermined process has been performed by the
signal processing unit 104. As a result, the user can hear
conversation voice, sound data stored in the terminal device
100, etc. Also, the microphone 111 is a device for inputting
voice into the terminal device 100 for conversation, an
instruction input by voice, etc. The signal processing unit
104 performs a predetermined process on voice input from
the microphone 111.

[0050] The terminal device 100 is thus configured. The
terminal device 100 is a mobile telephone, a smart phone, a
mobile music player, a tablet terminal, etc. Also, although
not shown, the terminal device 100 may include a camera
function including an image capture unit, an image process-
ing unit, etc., and a radio function, etc.

[0051] FIG. 3 is a diagram showing an example external
appearance configuration of the terminal device 100. In FIG.
3, the display unit 106, a touchscreen as the input unit 105,
and a button as the input unit 105, of the terminal device 100,
are shown.

[0052] The display unit 106 of the terminal device 100
displays a plurality of icons 131, 131, . . . representing
applications indicated by the shared information. In this
embodiment, icons representing an audio source of the
sound output device and an application selected by the user
on the terminal device 100 are displayed.

[0053] The user touches an icon 131 displayed on the
display unit 106 using a finger, or presses the button as the
input unit 105, to select an application. When an application
is selected, a cursor 132 in the shape of a thick frame
indicating the selected application is moved from a state of
FIG. 3A to a state of FIG. 3B, for example. Thereafter, for
example, by performing an application determination input



US 2018/0349298 Al

by performing an input to the icon 131 of the selected
application again, the selected application is activated.

[0054] Here, a page turning operation on the terminal
device 100 will be described. FIG. 4A shows the first page
on which a plurality of icons 131 indicating applications are
displayed on the display unit 106 of the terminal device 100.
In the state of FIG. 4A in which the first page is displayed,
the screen is slid in the lateral direction by an input etc. to
the touchscreen. In response to this, as shown in FIG. 4B, a
transition state occurs in which the first page moves in the
sliding direction while gradually disappearing, and at the
same time, the second page slides and appears from an end
of the display unit 106. And, after the transition state, when
the sliding operation of the second page is completed, as
shown in FIG. 4C the entirety of the second page is
displayed on the display unit 106. Icons 131 displayed on the
second page are different from those displayed on the first
page. This series of display transition on the display unit 106
is referred to as “page turning,” and an input operation to do
this is referred to as a “page turning operation.”

[0055] Note that although the transition from the first page
to the second page has been described as an example in the
description of FIG. 4, page turning can be similarly per-
formed from the second page to the third page, from the third
page to the fourth page, from the second page to the first
page, etc. In the terminal device 100, the number of pages
varies depending on the number of installed applications.
The number of pages increases with an increase in the
number of applications.

[0056] Typically, in mobile telephones, smart phones, tab-
let terminals, etc., the ions of applications are displayed in
an arrangement of 5 (vertical direction)x4 (horizontal direc-
tion), 4 (vertical direction)x4 (horizontal direction), or the
like. However, in this embodiment, as shown in FIG. 4, the
display control unit 102 may perform a display control to
display larger icons, e.g., 2 (vertical direction)x2 (horizontal
direction), or the like. As a result, it is easier to perform an
input operation on the terminal device 100.

[0057] Note that the external appearance configuration of
the terminal device 100, the display form on the display unit
106, and the button arrangement as the input unit 105 shown
in FIG. 4 are only for illustrative purposes, and these are not
limited to those shown in FIG. 4.

[0058]

[0059] FIG. 5 is a block diagram showing a configuration
of the sound output device 200 of the embodiment of the
present technology. The sound output device 200 is an
example of the first device of the appended claims. The
sound output device 200 may be, for example, a car audio
device which outputs sound in a vehicle, a dock speaker, etc.

[0060] The sound output device 200 includes a control
unit 201, a radio antenna 202, a tuner 203, a disk medium
module 204, an electrical volume 205, an amplifier unit 206,
a speaker 207, a remote controller light receiving unit 208,
an input unit 209, a communication unit 210, a display unit
211, a USB terminal 212, a sound DSP (Digital Signal
Processing) 213, a flash ROM 214, and an application
processor 215.

[0061] The control unit 201 includes, for example, a CPU,
a RAM, a ROM, and the like. The ROM stores a program
which is read and executed by the CPU, etc. The RAM is
used as a work memory for the CPU. The CPU controls the

[1-2. Configuration of Sound Output Device]

Dec. 6, 2018

parts and entirety of the sound output device 200 by execut-
ing various processes according to the program stored in the
ROM.

[0062] The radio antenna 202 is an antenna which is used
to receive radio broadcast radio waves, and is connected to
the tuner 203. The tuner 203 performs processes such as
demodulation and analog/digital conversion of a radio
broadcast signal received by the radio antenna 202, decod-
ing of encoded data, etc., and the like, to recover radio sound
data. The radio sound data is transferred through the elec-
trical volume 205 and the amplifier unit 206 to the speaker
207 under a control by the control unit 201, and is output as
sound by the speaker 207.

[0063] The disk medium module 204 is a disk playback
device which reads an audio signal written in a disk-shaped
recording medium, and performs a predetermined signal
process on the read audio signal to obtain a sound signal.
The obtained sound signal is transferred through the elec-
trical volume 205 and the amplifier unit 206 to the speaker
207 under a control by the control unit 201, and is output as
sound from the speaker 207. Note that the disk-shaped
recording medium is a CD (Compact Disc), a DVD (Digital
Versatile Disc), a BD (Blu-ray Disc), etc.

[0064] The electrical volume 205 adjusts the volume by
amplifying a sound signal supplied from the radio tuner 203,
the disk medium module 204, the communication unit 210,
the USB terminal 212, etc., under a control by the control
unit 201. The sound signal whose volume has been adjusted
is supplied to the amplifier unit 206. The amplifier unit 206
performs a predetermined amplification on the sound signal
supplied from the electrical volume 205, and supplies the
resultant sound signal to the speaker 207. The speaker 207
is a sound output means which outputs the sound signal
supplied from the amplifier unit 206 as sound to the outside.
[0065] The remote controller light receiving unit 208
receives a control signal which is transmitted by the user’s
operation from a remote controller 300 which is an acces-
sory to the sound output device 200, and outputs the control
signal to the control unit 201.

[0066] The input unit 209 is an input means which is used
by the user to perform various input operations to the sound
output device 200. The input unit 209 includes, for example,
a button, a touch panel, a switch, etc. Also, the input unit 209
may be integrated with the display unit 211 to form a
touchscreen. When the user performs an input operation on
the input unit 209, a control signal corresponding to the
input operation is generated and output to the control unit
201. Thereafter, the control unit 201 performs a calculation
process or a control corresponding to the control signal.
[0067] In this embodiment, the user can perform an appli-
cation selecting operation, a determination operation for
activating a selected application, and the like on the input
unit 209.

[0068] The display unit 211 is a display means including,
for example, an LCD, a PDP, an organic EL panel, or the
like. The display unit 211 displays a home screen which
displays a menu of various operations of the sound output
device 200, a song list, information (an artist name, a song
title, etc.) about a song which is being played back, etc.
When the sound output device 200 is equipped for video
contents, image contents, etc., these are also displayed.
[0069] Moreover, when the input unit 209 and the display
unit 211 form a touchscreen, the display unit 211 also
displays an user interface image, such as an operation screen
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(e.g., a software button, volume adjustment, content selec-
tion, etc.) etc., as the input unit 209.

[0070] The communication unit 210 performs communi-
cation with the terminal device 100. The communication
unit 210 has a configuration similar to that of the terminal
device. Sound data received by the communication unit 210
from the terminal device is supplied to the sound DSP 213.
[0071] Also, when Bluetooth is used as the communica-
tion scheme, Serial Port Profile is used to transmit and
receive the first application information, the shared infor-
mation, the operation information, etc. between the sound
output device 200 and the terminal device 100. Also, when
USB is used to connect the sound output device and the
terminal device 100 together, iAP can be used to transmit
and receive any information, such as the first application
information, the shared information, the operation informa-
tion, etc.

[0072] Note that the connection technique may be any
technique. Also, any connection technique that can perform
data communication may be employed in addition to Blu-
etooth and USB.

[0073] The USB terminal 212 is a connection terminal
compliant with the USB standards for connecting an exter-
nal device, an external recording medium, etc. to the sound
output device 200. For example, an external storage, such as
an external HDD (Hard Disc Drive), a USB memory, etc.,
which stores sound data is connected to the USB terminal
212. Sound data stored in the external storage is output
through the electrical volume 205 and the amplifier unit 206
to the speaker 207 under a control by the control unit 201,
and is output as sound by the speaker 207.

[0074] The sound DSP 213 performs a predetermined
sound signal process on sound data supplied from the
Bluetooth module as the communication unit 210, and
supplies the resultant sound data to the electrical volume
205. A sound signal is passed through the electrical volume
205 and the amplifier unit 206, and is finally output as sound
from the speaker 207.

[0075] The flash ROM 214 is a non-volatile memory, and
stores various items of data, such as apparatus information
which is information about a Bluetooth apparatus, frequency
information of a radio broadcast, etc. And, the stored appa-
ratus information or frequency information is read out and
supplied to the control unit 201 in response to a request from
the control unit 201.

[0076] The application processor 215 performs a prede-
termined process in the sound output device 200, corre-
sponding to an operation of the information sharing appli-
cation in the terminal device. The application processor 215
functions as an information obtaining unit 216 and a display
control unit 217 by executing a predetermined application.
[0077] The information obtaining unit 216 obtains,
through the communication unit 210, the shared information
transmitted from the terminal device 100. Also, the infor-
mation obtaining unit 216 obtains, through the communica-
tion unit 210, information (operation information) indicating
the application selecting operation performed by the user on
the terminal device 100.

[0078] The display control unit 217 performs a display
control in the display unit 211 based on the shared infor-
mation obtained by the information obtaining unit 216. The
display control unit 217 also performs a control to display a
cursor indicating the selection of an application, etc. More-
over, the display control unit 217 also performs a process of

Dec. 6, 2018

updating a display on the display unit 211 based on operation
information. These display controls will be described in
detail below.

[0079] In this embodiment, the sound output device 200
has three audio sources which are a tuner, an external storage
which is connected to USB and stores sound data, and a disk
medium module. Note that the number and types of audio
sources are not limited to these. The sound output device 200
may include a single audio source or more audio sources.

[0080] FIG. 6 is a diagram showing an example external
appearance configuration of a front panel of the sound
output device 200. FIG. 6 shows the input unit 209 and the
display unit 211 which are provided on the front panel of the
sound output device 200.

[0081] The display unit 211 of the sound output device
200 displays a plurality of icons 231, 231, . . . representing
applications indicated by the shared information. In this
embodiment, icons representing an audio source of the
sound output device 200 and an application selected by the
user on the terminal device 100 are displayed.

[0082] Intheexample of FIG. 6, an application selected by
the user is displayed at almost the center of the display unit
211. In FIG. 6, USB has been selected. Thereafter, when the
user selects a different application, the icons moves laterally,
changing from a state shown in FIG. 6A to a state shown in
FIG. 6B. In FIG. 6B, an icon “MUSIC” which has been next
selected is displayed at almost the center of the display unit
211. Note that “USB” is an icon representing an application
which plays back sound data stored in an external storage
connected to the USB terminal 212. Also, “MUSIC” is an
icon representing an application which plays back sound
data in the disk medium module.

[0083] Note that the external appearance configuration of
the sound output device 200 and the display form of the
display unit 211 shown in FIG. 6 are only for illustrative
purposes, and are not limited to those of FIG. 6. For
example, the display of the sound output device 200 may
display icons in a plurality of lines instead of a single line,
as with the display of the terminal device.

[0084] [1-3. Information Sharing Process]

[0085] Next, information sharing implemented by the
above-described terminal device 100 and sound output
device 200, and a process using the shared information, will
be described.

[0086] In the present technology, the display unit 211 of
the sound output device 200 which is the first device, and the
display unit 106 of the terminal device 100 which is the
second device, display an icon representing a shared appli-
cation. Also, when an application selecting operation is
performed on one of the devices, an operation of selecting
the same application is performed in the other device, being
linked with the application selecting operation.

[0087] Therefore, for example, an application in the ter-
minal device 100 can be selected by an input to the sound
output device 200. And, after the selection of the application,
when an application determining operation is performed on
one of the devices, application determination is performed in
the other device having the application, which is then
activated. Therefore, by operating one of the devices, an
application can be selected and activated in the other device.
[0088] FIG. 7 is a conceptual diagram for describing
exchange of information between the sound output device
200 and the terminal device 100. FIG. 8 is a sequence
diagram showing a process between the sound output device
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200 and the terminal device 100. FIG. 9 is a diagram
showing states of the sound output device 200 and the
terminal device 100 in which an application is synchro-
nously selected.

[0089] Initially, as a precondition for the process, as
shown in FIG. 7, for example, a plurality of applications,
such as GAME, WEATHER, MAP, etc., are installed in the
terminal device 100. Also, as described above, the informa-
tion sharing application is also assumed to be installed.

[0090] And, it is assumed that, in advance, as shown in (1)
of FIG. 7, the user has selected an application shared with
the sound output device 200 from applications installed in
the terminal device 100, and the information obtaining unit
121 has obtained information (second application informa-
tion) about the selected application.

[0091] Also, the sound output device 200 has one or more
audio sources. The function of outputting and playing back
sound sources of the audio sources is an application in the
sound output device. As shown in FIGS. 5 and 7, in this
embodiment, the sound output device 200 has three audio
sources which are a radio tuner, an external storage which is
connected to USB and stores sound data, and a disk medium
module. Note that the number and types of audio sources are
not limited to these.

[0092] Initially, in step S1, the sound output device 200
and the terminal device 100 are connected together. As
described above, the connection is performed by the com-
munication units of both of the devices according to a
scheme, such as Bluetooth, USB connection, etc. When the
connection is established according to Bluetooth, Serial Port
Profile is used to transmit and receive information between
the sound output device 200 and the terminal device 100.
When the connection is established according to USB, iAP
is used to transmit and receive information between the
sound output device 200 and the terminal device 100.

[0093] When the connection between the sound output
device 200 and the terminal device 100 is established, in the
next step S2 the terminal device 100 transmits a connection
completion notification to the sound output device 200. Note
that the process of FIG. 8 may be reversed, i.e., the terminal
device 100 performs connection to the sound output device
200, and the sound output device 200 transmits a connection
completion notification to the terminal device 100.

[0094] Next, in step S3, as shown in (2) of FIG. 7, the
sound output device 200 transmits, to the terminal device
100, information (first application information) indicating
the type of an audio source playback application included in
the sound output device 200. In FIG. 7, information indi-
cating that the sound output device 200 has three audio
sources which are a tuner, an external storage which is
connected to USB, and a disk medium module, is transmit-
ted to the sound output device 200.

[0095] Next, in step S4, the shared information generating
unit 122 of the terminal device 100 combines the second
application information selected by the user and the first
application information together to cause the application
information of both of the devices to coexist, thereby
generating the shared information. The shared information is
in the form of a list in which application types are ordered
as described above with reference to FIG. 4. The shared
information contains both the application of the sound
output device 200 and the application of the terminal device
100.
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[0096] Next, in step S5, as shown in (3) of FIG. 7, the
terminal device 100 transmits the shared information to the
sound output device 200 under a control by the transmission
control unit 123 of the terminal device 100. The shared
information allows the sound output device 200 and the
terminal device 100 to share information about their appli-
cations. Thereafter, in step S6, the display control unit 124
of the terminal device 100 performs a display process based
on the shared information. As a result, as shown in the top
row of FIG. 9A, the display unit 106 of the terminal device
100 displays icons representing an audio source of the sound
output device 200 and an application selected by the user on
the terminal device 100.

[0097] Also, in step S7, similarly, the display control unit
217 of the sound output device 200 performs a display
process based on the shared information. As a result, as
shown in the top row of FIG. 9B, the display unit 211 of the
sound output device 200 displays icons representing an
audio source of the sound output device 200 and an appli-
cation selected by the user on the terminal device 100.

[0098] Note that although the sequence diagram of FIG. 8
shows that after a display control in the terminal device 100,
a display control is performed in the sound output device
200, the order is not limited to this, and both of the display
controls are desirably performed substantially simultane-
ously.

[0099] Next, in step S8, the sound output device 200
causes the first one of the applications indicated by the
shared information to be in a selected state. The selected
state which occurs, for example, when an application is
selected by moving a cursor, means that the cursor is
positioned on the first application. Thereafter, in step 9, the
information obtaining unit 121 of the terminal device 100
obtains operation information of the sound output device
200. Note that the operation information obtained in step S9
is information indicating that an application located at the
first position of the applications indicated in the shared
information has been selected.

[0100] Next, in step S10, the display control unit 124 of
the terminal device 100 updates a display on the display unit
106 of the terminal device 100 based on the operation
information. Note that, in this case, the display control unit
124 performs a display control to provide a display indicat-
ing that the application located at the first position in the
shared information has been selected. For example, the
application selecting cursor is positioned on the first appli-
cation, etc.

[0101] Thus, by the process until step S10, the sound
output device 200 and the terminal device 100 are caused to
be in a synchronous state in which the sound output device
200 and the terminal device 100 share a source of the sound
output device 200 and an application of the terminal device
100.

[0102] Next, in step S11, the input unit 209 of the sound
output device 200 accepts the user’s application selecting
operation. Next, in step S12, the information obtaining unit
121 of the terminal device 100 obtains, from the sound
output device 200, operation information indicating a detail
of the selection operation accepted by the sound output
device 200 in step S11. This operation information indicates
the ordinal position of an application which has been
selected in the shared information which is in the form of a
list in which shared applications are ordered.
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[0103] Thereafter, in step S13, the display control unit 124
of the terminal device 100 updates a display on the display
unit based on the operation information, thereby updating an
application selection display. As shown in FIG. 2, the shared
information is list-form information indicating applications.
In the shared information, ordinal numbers corresponding to
the order of display are assigned to applications. Therefore,
the operation information indicating the ordinal position of
an application which has been selected is shared by the
sound output device 200 and the terminal device 100, and
the application selection display is updated based on the
operation information, whereby the location of the cursor
can be synchronized between the sound output device 200
and the terminal device 100.

[0104] A specific example of the process by steps S11 to
S13 is shown in FIG. 9. FIG. 9A shows a display on the
display unit 106 of the terminal device 100, and FIG. 9B is
a display on the display unit 211 of the sound output device
200.

[0105] In states shown in the top rows of FIGS. 9A and
9B, “TUNER” has been selected as an application. This
indicates an application which outputs radio sound obtained
by a radio tuner. In this state, when the user performs an
input to the sound output device 200 to select “USB” at the
second position, as shown in the bottom row of FIG. 9B the
display of the sound output device 200 is updated to a state
in which “USB” has been selected. Thereafter, operation
information indicating that the second application has been
selected in the sound output device 200 is transmitted to the
terminal device 100. Based on this operation information,
the display control unit 124 of the terminal device 100
performs a display control, whereby, as shown in the bottom
row of FIG. 9A, “USB” is also selected in the terminal
device 100. Thus, the selection of an application can be
synchronized based on the shared information and the
operation information. “USB” indicates an application
which plays back sound data stored in a USB-connected
external storage.

[0106] Also, when the user performs a page turning opera-
tion on the terminal device 100 as shown in step S14, in step
S15 the operation information is transmitted to the sound
output device 200, and is obtained by the information
obtaining unit of the sound output device 200. Note that
even when a page turning operation is performed, the
operation information is information which indicates the
ordinal position of an application which has been selected
from the applications indicated by the shared information.
[0107] Thereafter, in step S16, the display control unit of
the sound output device 200 updates a display on the display
unit based on the operation information, thereby updating
the application selection display.

[0108] When, after the application selecting operation
shown in the above steps S11 to S15 and the transmission
and reception of the operation information corresponding to
the application selecting operation, as shown in step S17 the
user performs an application determining operation, in step
S18 the information obtaining unit 121 of the terminal
device 100 obtains the operation information indicating the
determining operation. Thereafter, in step S19, in the termi-
nal device 100, the application determined in the sound
output device 200 is activated.

[0109] Note that steps S11 to S16 show an example
process which is performed between the sound output device
200 and the terminal device 100 after the information shared
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state has been established, and are not necessarily performed
in the order shown in FIG. 8. For example, the application
determining operation may be performed after the process of
steps S11 to S13.

[0110] Thus, according to this embodiment, an application
can be selected and determined on the terminal device 100
and the sound output device 200 by an input operation to the
sound output device 200. Also, conversely, an application
can be selected and determined in the sound output device
200 and the terminal device 100 by an input operation to the
terminal device 100. Therefore, an application and a source
can be browsed, selected, determined, etc. without bringing
back the device and the terminal, with the difference
between the devices being eliminated.

[0111] Also, the screen displays of the sound output device
200 and the terminal device 100 are linked together, and
therefore, it is not necessary to perform an input operation
and viewing of a display on the same device. It is possible
to perform an input operation on the sound output device
200 and view a display on the terminal device 100. This can
be reversed, i.e., it is possible to perform an input operation
on the terminal device 100 and view a display on the sound
output device 200.

[0112] It is illegal to operate the terminal device 100, such
as a mobile telephone, a smart phone, etc., while driving a
vehicle, etc. Therefore, the sound output device 200 is used
as a car sound system in a vehicle, and music data etc. stored
in the terminal device 100 is played back by performing an
input operation on the sound output device 200. Sound data
played back in the terminal device 100 is supplied through
the communication unit to the sound output device 200,
which then outputs the sound data as sound. As a result, an
application can be activated in the terminal device 100,
music stored in the terminal device 100 can be played back,
etc. without directly operating the terminal device 100.

[0113] Note that even after an application has been acti-
vated, displays of various items of information on the
display units of both of the devices may be linked together.
In general, compared to the terminal device 100 such as a
smart phone etc., the display performance of the sound
output device 200 such as a car audio etc. is often limited.
Therefore, when an audio source of the sound output device
200 is activated, the display performance of the terminal
device 100 such as a smart phone etc. may be utilized to
perform, on the terminal device 100, an object display (an
image display, an animation representation, a character
string display, etc.) superior to that of the sound output
device 200.

6. Variations

[0114] An embodiment of the present technology has been
specifically described above, whilst the present technology
is not limited to the above embodiment. Various alterations
and modifications can be made based on the technical
requirements of the present technology.

[0115] While, in the embodiment, the first device is the
sound output device 200 and the second device is the
terminal device 100, specific devices are not limited to these
devices. The present technology is applicable to any device
that can perform two-way communication. For example,
both of the first and second devices may be the terminal
device 100, such as a mobile telephone, a smart phone, a
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tablet terminal, etc. Also, a combination of a television as
one device and the terminal device 100 as the other device
may be available.

[0116] An input to the sound output device 200 and the
terminal device 100 may be performed by the speech
recognition function of a smart phone etc. in addition to a
touch operation to the touchscreen and a button operation.

[0117] Additionally, the present technology may also be
configured as below.

)

[0118] An information-sharing device including, in a sec-

ond device connected to a first device;

[0119] an information obtaining unit which obtains,
through a communication unit of the second device, first
application information indicating an application possessed
by the first device;

[0120] a shared information generating unit which gener-
ates shared information shared by the first device and the
second device, based on the first application information
obtained by the information obtaining unit; and

[0121] a transmission control unit which transmits the
shared information through the communication unit to the
first device.

(2

[0122] The information-sharing device according to (1),
wherein

[0123] the information obtaining unit also obtains second

application information indicating an application possessed
by the second device, and

[0124] the shared information generating unit generates
the shared information based on the first application infor-
mation and the second application information.

3)

[0125] The information-sharing device according to (2),
wherein

[0126] the second application information is information

indicating an application selected by a user from applica-
tions possessed by the second device.

“4)

[0127] The information-sharing device according to any
one of (1) to (3), further including:

[0128] a display control unit which performs a control to
display the application on a display unit included in the
second device based on the shared information.

)

[0129] The information-sharing device according to (4),
wherein

[0130] the display control unit performs a display control

so that icons representing an application selected by a user
from applications possessed by the second device and an
application possessed by the first device, are displayed on
the display unit.

(6)

[0131] The information-sharing device according to (5),
wherein

[0132] the information obtaining unit also obtains opera-

tion information indicating the application selecting opera-
tion by the user on the first device, and

[0133] the display control unit updates a display of an
application on the display unit based on the operation
information.

(7

[0134] An information-sharing method including, in a
second device connected to a first device;
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[0135] obtaining, through a communication unit of the
second device, first application information indicating an
application possessed by the first device;

[0136] generating shared information shared by the first
device and the second device, based on the obtained first
application information; and

[0137] transmitting the shared information through the
communication unit to the first device.

®)

[0138] An information-sharing program causing a second

device connected to a first device to execute an information-
sharing method including:

[0139] obtaining, through a communication unit of the
second device, first application information indicating an
application possessed by the first device;

[0140] generating shared information shared by the first
device and the second device, based on the obtained first
application information; and

[0141] transmitting the shared information through the
communication unit to the first device.

©)

[0142] A terminal device including:

[0143] an information obtaining unit which obtains,

through a communication unit, first application information
indicating an application possessed by another device con-
nected thereto;

[0144] a shared information generating unit which gener-
ates shared information shared with the other device, based
on the first application information obtained by the infor-
mation obtaining unit; and

[0145] a transmission control unit which transmits the
shared information through the communication unit to the
other device.

REFERENCE SIGNS LIST

[0146] 100 terminal device

[0147] 105 input unit

[0148] 106 display unit

[0149] 107 communication unit
[0150] 109 application processor
[0151] 121 information obtaining unit
[0152] 122 shared information generating unit
[0153] 123 transmission control unit
[0154] 124 display control unit
[0155] 200 sound output device
[0156] 209 input unit

[0157] 210 communication unit
[0158] 211 display unit

[0159] 215 application processor
[0160] 216 information obtaining unit
[0161] 217 display control unit

1-9. (canceled)
10. An in-vehicle apparatus comprising:
an in-vehicle display configured to display a first icon
indicating an application;
an input device configured to recognize a first user input
to the first icon displayed on the in-vehicle display; and
a transceiver configured to:
receive first information related to the application
installed on a terminal device having a terminal
display that displays a second icon;
transmit, to the terminal device and in response to the
recognition of the first user input to the first icon,
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second information indicating that the first user input
to the first icon was recognized; and

receive third information, from the terminal device,
indicating that the terminal device activated the
application,

wherein at least a portion of the in-vehicle display is

synchronized with at least a portion of the terminal
display.
11. The in-vehicle apparatus according to claim 10,
wherein:
the input device is further configured to select, in response
to a second user input, an application operation; and

the transceiver is further configured to transmit, to the
terminal device in response to the selection of the
application operation, operation information indicating
the application operation.

12. The in-vehicle apparatus according to claim 10,
wherein the application is a first application of a plurality of
applications installed on the terminal device and the first
information comprises information related to the plurality of
applications.

13. The in-vehicle apparatus according to claim 10,
wherein the first icon is the same as the second icon.

14. The in-vehicle apparatus according to claim 10,
wherein the second icon is associated with an audio source.

15. A method of operating an in-vehicle apparatus, the
method comprising:

receiving first information related to an application

installed on a terminal device having a terminal display
that displays a second icon;

displaying a first icon indicating the application;

recognizing a first user input to the first icon;

transmitting, to the terminal device and in response to the
recognition of the first user input to the first icon,
second information indicating that the first user input to
the first icon was recognized; and

receiving third information, from the terminal device,

indicating that the terminal device activated the appli-
cation,

wherein at least a portion of the in-vehicle display is

synchronized with at least a portion of the terminal
display.

16. The method according to claim 15, further compris-
ing:

selecting, in response to a second user input, an applica-

tion operation; and

transmitting, to the terminal device in response to the

selection of the application operation, operation infor-
mation indicating the application operation.

17. The method according to claim 15, wherein the
application is a first application of a plurality of applications
installed on the terminal device and the first information
comprises information related to the plurality of applica-
tions.

18. The method according to claim 15, wherein the first
icon is the same as the second icon.

19. The method according to claim 15, wherein the second
icon is associated with an audio source.

20. A non-transitory computer readable medium encoded
with a program that, when loaded on a processor of a first
content output device, causes the processor to perform a
method comprising:
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receiving first information related to an application
installed on a terminal device having a terminal display
that displays a second icon;

displaying a first icon indicating the application;

recognizing a first user input to the first icon;

transmitting, to the terminal device and in response to the
recognition of the first user input to the first icon,
second information indicating that the first user input to
the first icon was recognized; and

receiving third information, from the terminal device,

indicating that the terminal device activated the appli-
cation,

wherein at least a portion of the in-vehicle display is

synchronized with at least a portion of the terminal
display.

21. The non-transitory computer readable medium
according to claim 15, wherein the method further com-
prises:

selecting, in response to a second user input, an applica-

tion operation; and

transmitting, to the terminal device in response to the

selection of the application operation, operation infor-
mation indicating the application operation.

22. The non-transitory computer readable medium
according to claim 15, wherein the application is a first
application of a plurality of applications installed on the
terminal device and the first information comprises infor-
mation related to the plurality of applications.

23. The non-transitory computer readable medium
according to claim 15, wherein the first icon is the same as
the second icon.

24. The non-transitory computer readable medium
according to claim 15, wherein the second icon is associated
with an audio source.

25. An in-vehicle apparatus comprising:

an in-vehicle display configured to display a first icon

indicating an application; and

at least one transceiver configured to:

receive first information related to the application
installed on a terminal device having a terminal
display that displays a second icon;

receive second information indicating the first icon
displayed on the in-vehicle display was selected by
a user;

transmit, to the terminal device and in response to the
selection of the first icon, third information indicat-
ing that the first icon was selected; and

receive fourth information, from the terminal device,
indicating that the terminal device activated the
application,

wherein at least a portion of the in-vehicle display is

synchronized with at least a portion of the terminal
display.

26. The in-vehicle apparatus according to claim 25,
wherein the at least one transceiver is further configured to:

receive fifth information that a user selected an applica-

tion operation; and

transmit, to the terminal device in response to the user

selection of the application operation, operation infor-
mation indicating the application operation.

27. The in-vehicle apparatus according to claim 25,
wherein the application is a first application of a plurality of
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applications installed on the terminal device and the first
information comprises information related to the plurality of
applications.

28. The in-vehicle apparatus according to claim 25,
wherein the first icon is the same as the second icon.

29. The in-vehicle apparatus according to claim 25,
wherein the second icon is associated with an audio source.
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