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(54) CONTROL TERMINAL DEVICE AND DEVICE CONTROL METHOD

(57) A control terminal includes a selection portion
that performs an operation to select one or more devices
and performs a group setting operation of a device, and
a control portion (20) that groups two or more devices
according to the group setting operation. The control por-
tion (20), in a case in which the group setting operation
is performed while a device is not selected, receives the
selection of a master device in the group and a client
device that synchronizes the master device, and groups
these selected devices. In addition, the control portion
(20), in a case in which the group setting operation is
performed while one device is previously selected, sets
a previously selected device as a master device, receives
the selection of a client device that synchronizes the mas-
ter device, and groups these selected devices.
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Description

Technical Field

[0001] A preferred embodiment of the present inven-
tion relates to a control terminal and a method for con-
trolling a device, wherein the control terminal and the
method group two or more devices and cause the devices
to perform a synchronized operation in the group.

Background Art

[0002] In recent years, an audio system has been dis-
closed, in which a plurality of audio devices (playing de-
vices) arranged in each room (area), such as a living
room and a bedroom, are connected to a network (wire-
less network, in particular), and in which an operation
such as content playing of each of the audio devices is
controlled by a portable terminal device. A user, by op-
erating a portable terminal device, can cause one select-
ed audio device to execute content playing or the like. In
addition, the user, by operating a portable terminal de-
vice, can also specify (select) a plurality of audio devices
to perform a group setting. Then, the user can cause the
audio devices that belong to a group to execute synchro-
nous playing of the same content.

Citation List

Patent Literature

[0003] Patent Literature 1: Japanese Unexamined Pat-
ent Application Publication No. 2013-251594

Summary of the Invention

Technical Problem

[0004] In the group setting of the above described au-
dio system, it is necessary to select a master device as
a supply source of content that is synchronously played,
and a client device that receives the content from the
master device, therefore the operation may become com-
plicated for a user.
[0005] In view of the foregoing, an object of a preferred
embodiment of the present invention is to allow a control
terminal to more easily perform group setting, the control
terminal grouping two or more devices and causing the
devices to perform a synchronized operation in the group.

Solution to the Problem

[0006] A control terminal according to a preferred em-
bodiment of the present invention is provided with a se-
lection portion and a control portion. The selection portion
receives an operation to select one or more devices and
receives a group setting operation of the devices. The
control portion, in case the group setting operation is per-

formed while the devices are not selected, receives a
selection of a master device in the group and a client
device that synchronizes the master device, and groups
these selected devices. In addition, the control portion,
in case the group setting operation is performed while
one device is previously selected, sets a previously se-
lected device as a master device, receives the selection
of a client device that synchronizes the master device,
and groups the selected devices.

Advantageous Effects of the Invention

[0007] According to a preferred embodiment of the
present invention, the group setting of devices is able to
be more easily performed, the group setting causing the
devices to operate synchronously.

Brief Description of the Drawings

[0008]

Fig. 1 shows a configuration diagram of an audio-
system.
Fig. 2 shows a block diagram of the portable phone
that serves as a controller.
Fig. 3 is a block diagram of an audio device.
Fig. 4 illustrates an example of a system manage-
ment table that is set to a host device and a controller.
Fig. 5 illustrates an example of an audio control table
that is set to the controller.
Fig. 6 illustrates an example of a room table that is
set to the controller.
Fig. 7 shows a diagram illustrating a communication
procedure of the controller and the audio device.
Fig. 8 shows a diagram illustrating a communication
procedure of the controller and the audio device.
Fig. 9 shows a diagram illustrating a communication
procedure of the controller and the audio device.
Fig. 10 shows a diagram illustrating a communication
procedure of the controller and the audio device.
Fig. 11(A) illustrates an example of a control screen
(initial menu screen) of the portable phone.
Fig. 11(B) illustrates an example of a control screen
(room selection screen) of the portable phone.
Fig. 11(C) illustrates an example of a control screen
(source selection screen) of the portable phone.
Fig. 11(D) illustrates an example of a control screen
(play screen) of the portable phone.
Fig. 12 (A) illustrates an example of a control screen
(master room selection screen) of the portable
phone.
Fig. 12(B) illustrates an example of a control screen
(client room selection screen) of the portable phone.
Fig. 13(A) illustrates an example of a control screen
(room selection screen) of the portable phone.
Fig. 13(B) illustrates an example of a control screen
(source selection screen) of the portable phone.
Fig. 13(C) illustrates an example of a control screen
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(play screen) of the portable phone.
Fig. 14 illustrates an example of a control screen
(client room selection screen) of the portable phone.
Fig. 15 illustrates an example of a control screen
(client room selection screen) of the portable phone.
Fig. 16 shows a flow chart illustrating a control proc-
ess of a controller (control portion).
Fig. 17 shows a flow chart illustrating a first group
setting process of the controller (control portion).
Fig. 18 shows a flow chart illustrating the second
group setting and a group change setting process of
the controller (control portion).

Detailed Description of Preferred Embodiments

[0009] Fig. 1 shows a diagram illustrating a configura-
tion of an audio system. The audio system 10 has a plu-
rality of audio devices 4 (4-1 to 4-6) and a multifunctional
portable phone (portable terminal device) 1. The plurality
of the audio devices 4 (4-1 to 4-6) and the portable ter-
minal devices 1 are connected in a network 9 including
a wired LAN 2 and an access point (external access point)
3. The portable terminal device 1 is a control terminal,
and serves as a controller 1. Each of the audio devices
4 transmits and receives an audio signal mutually through
the network 9. The controller 1 transmits a command
message to each of the audio devices 4 through the net-
work 9.
[0010] Each of the audio devices 4 (hereinafter also
referred to as a component device) has a wired LAN func-
tion and two wireless LAN functions. Each of the audio
devices 4 is able to start an access point using one of
the two wireless LAN functions. The access point started
by each of the audio devices 4 is called an internal access
point 4A. To the internal access point 4A, one of the lower-
level audio devices 4 is connected. The internal access
point 4A usually (except the time of an initial connection
to be described later) operates in a stealth mode, and
the presence of the internal access point 4A is hardly
known to other devices. The other of the wireless LAN
functions serves as a slave machine of the wireless LAN,
and is connected to the internal access point 4A of one
of the higher-level audio devices 4 or an external access
point 3.
[0011] The access point (external access point) 3 is
connected to the wired LAN 2. The audio device 4-1 is
connected to the wired LAN 2 by a cable. The audio de-
vice 4-2 and the audio device 4-3 are connected to an
internal access point 4A-1 of the higher-level audio de-
vice 4-1 by the wireless LAN. The audio device 4-4 is
connected to an internal access point 4A-2 of the higher-
level audio device 4-2 by the wireless LAN. In addition,
the audio device 4-5 is connected to an internal access
point 4A-3 of the higher-level audio device 4-3 by the
wireless LAN. The audio device 4-6 is connected to the
external access point 3.
[0012] In the present preferred embodiment, the net-
work 9 is configured by the wired LAN 2, the external

access point 3, and the wireless LAN including the inter-
nal access point 4A. The wired LAN 2 uses, for example,
Ethernet (registered trademark: IEEE 802.3). The wire-
less LAN uses Wi-Fi (IEEE 802.11g). Moreover, to the
network 9, a delivery server 6 is connected from the wired
LAN 2 through the gateway (not shown) and the Internet
5. The delivery server 6 delivers music data to the audio
devices 4.
[0013] Each of the audio devices 4 is called a root de-
vice, a node device, a leaf device, and a branch device,
according to the configuration of the connection to the
wired LAN 2. The root device is the top-level device con-
nected to the wired LAN 2 directly (with a cable), and the
audio device 4-1 is a root device in Fig. 1. The root device
is an audio device that has first been registered at the
time of the configuration of the audio system 10, and
serves as a reference point of the audio system 10. The
root device starts the internal access point 4A to connect
one of the lower-level audio devices 4 to the network and
causing the one of the lower-level audio devices 4 to
participate in the audio system 10. The music information
that is reproduced by at least one of the audio devices 4
(a node device and a leaf device) that is connected below
the root device is all transmitted through the root device.
[0014] The node device is a middle-level device con-
nected to the root device (internal access point 4A of the
root device) by the wireless LAN, and the audio device
4-2 and the audio device 4-3 are node devices in Fig. 1.
The node device starts the internal access point 4A to
connect one of the lower-level audio devices 4 to the
network and cause the lower-level audio devices 4 to
participate in the audio system 10. The music information
that is reproduced by the audio devices 4 (a leaf device)
that are connected to a device below the node device is
all transmitted through the node device.
[0015] The leaf device is a lower-level device connect-
ed to the node device (internal access point 4A of the
node device) by the wireless LAN. The audio device 4-4
and the audio device 4-5 are leaf devices in Fig. 1. It is
to be noted that the leaf device does not start the internal
access point 4A, but may be configured to start the in-
ternal access point 4A.
[0016] The branch device is an audio device 4 that is
connected to the external access point 3 by the wireless
LAN, separately from a tree having a root device as the
top and that communicates with other audio devices 4 in
the audio system 10 through the wired LAN 2, and, in
Fig. 1, the audio device 4-6 is a branch device. It is to be
noted that the branch device does not start the internal
access point 4A, but may be configured to start the in-
ternal access point 4A.
[0017] In such an audio system, in order to transmit a
high quality audio signal, the root device is allowed to
connect up to two node devices. In addition, each of the
node devices is allowed to connect up to two leaf devices.
The hierarchy of connection using the internal access
point 4A comprises up to three hierarchy levels of a root
device to a node device to a leaf device. Therefore, the
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tree of a wireless LAN including a root device as the top
device makes it possible to connect up to seven audio
devices including the root device. Five audio devices 4
(4-1 to 4-5) are connected to the tree illustrated in Fig.
1. Although there is no limitation in the number of branch
devices, as a controlled target of the controller 1, the
number of audio devices 4 is limited to up to ten audio
devices in the entire audio system 10. However, in the
present invention, the maximum number such as the
number of hierarchies of a tree and the number of lower-
level devices connectable to each of the audio devices
4 is not limited to the present preferred embodiment.
[0018] In addition, each of the audio devices 4-1 to 4-6,
as shown in Fig. 1, is arranged in a room (area) of a living
room, a dining room, a bedroom, a kitchen, a room A,
and a room B that are in the same building.
[0019] Although each of the audio devices 4-1 to 4-6
of the audio system 10 is able to independently play sep-
arate content, in the audio system 10, a plurality of audio
devices 4-1 to 4-6 are able to be grouped, and the
grouped audio devices 4-1 to 4-6 synchronously play the
same content. The content is for example music (audio) .
The music is music data stored in a CD, a hard disk, or
the like that are included in each of the audio devices 4-1
to 4-6, and the file format of the music data is for example
MP3, WAV, SoundVQ (registered trademark), WMA
(registered trademark), or AAC.
[0020] The portable phone 1 serves as an audio sys-
tem controller (hereinafter referred to as a controller) 1
by starting an audio system control program 70 (see Fig.
2). The portable phone 1 (controller 1) communicates
with each of the audio devices 4 that belong to the audio
system 10, through the network 9. The controller 1,
through such communication, controls an audio source
to be played in each of the audio devices 4-1 to 4-6 in
the audio system 10 (each of the audio devices 4 plays
the music, which is delivered to each of the audio devices
4, or the like, for example) or the sound volume, and the
like, in an integrated manner. Moreover, each of the audio
devices 4 communicates with other audio devices 4
through the network 9, and mutually transmits and re-
ceives an audio signal.
[0021] In addition, the controller 1 receives an opera-
tion input to set a group that performs the synchronous
playing. The group is able to be set up per room (area) .
Then, the controller 1 is able to allow the audio devices
4, which are arranged in a room belonging to the group,
to perform synchronous playing.
[0022] Subsequently, with reference to the block dia-
gram in Fig. 2, a description will be made of a configura-
tion of a portable phone 1. The portable phone 1 is a
multifunctional telephone that is a so-called smartphone.
The portable phone 1 has a 3G/4G communication func-
tion which is a portable communication network, a wire-
less LAN (Wi-Fi) communication function, and a Blue-
tooth (registered trademark) communication function. By
starting the audio system control program 70, which is
an application program, the portable phone 1 serves as

a controller 1, communicates with the audio devices 4 of
the audio system through the network, transmits a com-
mand message according to the operation of a user, to
the audio devices 4, and controls the audio system.
[0023] The portable phone 1, on a bus 26, has a control
portion 20, an operation portion 30, a media interface 31,
a Wi-Fi communication circuit 32, a 3G/4G communica-
tion circuit 33, and a Bluetooth (registered trademark)
communication portion 34. The control portion 20 in-
cludes a CPU 21, a ROM (flash memory) 22, a RAM 23,
an image processor 24, and an audio processor 25. To
the image processor 24, a video RAM (VRAM) 40 is con-
nected, and, to the VRAM 40, a display portion 41 is
connected. The display portion 41 includes a liquid crys-
tal display. On the display, a standby screen, a telephone
number, and the like are displayed. When serving as the
controller 1, a screen for controlling the audio devices 4
is displayed. To the audio processor 25 an amplifier 42
including a D/A converter is connected, and to the am-
plifier 42 a speaker 16 is connected.
[0024] The image processor 24 is provided with a GPU
(Graphics Processing Unit) that generates various imag-
es such as a standby screen and a telephone number.
When the audio system control program 70 is started,
the image processor 24 generates the image of an audio
controller according to instruction of the CPU 21, and
develops the image on the VRAM 40. The image devel-
oped on the VRAM 40 is displayed on the display portion
41.
[0025] The audio processor 25 has a DSP (Digital Sig-
nal Processor) that encodes and decodes telephone call
sounds. The audio processor 25 outputs the decoded or
generated sound to the amplifier 42. The amplifier 42
amplifies this sound signal and outputs a resulting sound
signal to the speaker 16.
[0026] The wireless LAN communication circuit 32 per-
forms wireless communication with the access point 3 in
conformity with the IEEE 802.11g standard, and commu-
nicates with the audio devices 4 through the access point
3. The 3G/4G communication circuit 33 performs a voice
communication and a data communication through a
portable telephone communication network. The Blue-
tooth communication portion 34 communicates with oth-
er Bluetooth compatible devices and for example per-
forms transmission and reception of an audio signal.
[0027] The operation portion 30 includes a touch panel
310 (mainly see Fig. 11) that is formed on the display
portion 41 and detects a touch operation and a flick op-
eration on the touch panel 310. When the audio system
control program 70 is started, on the display portion 41
a plurality of operation elements such as a setup button
and a scan button are displayed. The operation portion
30 detects the touch operation of a user and the coordi-
nates of the operation by the touch panel 310, and de-
termines which operation element has been operated.
[0028] The media interface 31 is connected to a mem-
ory card 15. The memory card 15 is for example a micro
SD card. The audio system control program 70 is stored
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in the memory card 15 or the ROM 22. In the present
preferred embodiment, the audio system control program
70 is stored in the memory card 15, as shown in Fig. 2.
It is to be noted that the audio system control program
70 may be downloaded through the 3G/4G data commu-
nication or the wireless LAN data communication or may
be previously stored in the ROM 22 or the memory card
15. In addition, in the memory card 15, a storage area
71 that stores the configuration of the audio system is set.
[0029] In the ROM 22, a basic program for executing
a telephone call and an application program of this port-
able phone 1 is stored. The ROM 22 is a flash memory,
and besides the basic program, is also capable of storing
an application program that has been downloaded. In the
RAM 23, a work area that is used when the CPU 21 ex-
ecutes the audio system control program 70 is set. The
control portion 20, when the CPU 21 executes the audio
system control program 70, functions as a selection por-
tion, and receives the operation input to set a group that
performs synchronous playing.
[0030] Subsequently, a description will be made of a
configuration of one of the audio devices 4 with reference
to Fig. 3. The one of the audio devices 4 has a control
portion 50, an audio processing portion 51, an operation
portion 59, a wireless LAN communication portion (RF
module) 56, a wireless LAN communication portion 57,
and a wired LAN communication portion 58. The opera-
tion portion 59 has a connect button 59A in addition to a
volume operation element (not shown). The control por-
tion 50 includes a CPU and a memory and stores an
audio system program. The control portion 50 controls
the operation of the audio processing portion 51, and the
wireless LAN communication portion 56, the wireless
LAN communication portion 57, and the wired LAN com-
munication portion 58 by the audio system program. Ac-
cordingly, the audio device 4 functions as a play device
that plays content and also as a synchronous play con-
troller to be a master device that controls the synchronous
playing. In addition, the control portion 50, when the con-
nect button 59A is pressed, executes an initial connection
operation that is an operation to connect this audio device
4 to the network 9. The details of the initial connection
operation will be described below.
[0031] The wireless LAN communication portion 56
performs wireless communication by the wireless LAN
standards such as IEEE 802.11g with the external access
point 3 or the internal access point 4A of one of the higher-
level audio devices 4. Moreover, another wireless LAN
communication portion 57 is started as an access point
(internal access point 4A), and relays other audio devices
(audio device 4-2 or audio device 4-3, for example) to
the wired LAN 2. Furthermore, the wireless LAN commu-
nication portion 57 is started as a temporary access point
for initial connection at the time of initial connection, and
communicates with the controller 1 (portable phone 1) .
The operation at the time of initial connection will be de-
scribed below. It is to be noted that both the wireless LAN
communication portion 56 and the wireless LAN commu-

nication portion 57 may be implemented by operating
one piece of hardware in a time-sharing manner. The
wired LAN communication portion 58 has a cable con-
nector, and performs communication by the communica-
tion standards such as IEEE 802.3 through the wired
LAN 2 and the access point 3. The controller (portable
phone) 1 is connected to the access point 3, and the
control portion 50 communicates with the controller 1
through the network 9, transmits an operation state, and
receives a command message.
[0032] The SSID and password of the internal access
point 4A are provided as a character string that is able
to be found out from the MAC address of the wireless
LAN communication portion 57. For example, the MAC
address is an octet expressed as an SSID and the like,
and the lower three octets (model ID + serial number)
are used as a password and the like. Accordingly, an
audio device to newly participate in the audio system is
able to find the internal access point 4A based on the
SSID, that is, based on the vendor ID of the MAC address
and model ID, and is able to generate a password by
itself, and is able to connect to the internal access point
4A. Accordingly, the input of an SSID or a password by
a user when connecting to the internal access point 4A,
may be omitted. It is to be noted that a method of gen-
erating an SSID of the internal access point 4A and a
password is not limited to the above-described method.
[0033] The audio processing portion 51 has a tuner 52,
an audio circuit 53, and a power amplifier 54. The tuner
52 receives an audio signal from an FM broadcast or the
Internet, and inputs the audio signal into the audio circuit
53. The audio circuit 53 performs a process such as
equalizing or volume adjustment to an input audio signal.
In addition, the audio circuit 53 outputs a processed audio
signal to the power amplifier 54. The power amplifier 54
amplifies the input audio signal, and outputs an amplified
audio signal to a speaker 55 that is connected externally.
The speaker 55 emits the input audio signal as sound.
[0034] It is to be noted that, although the audio devices
4-1 to 4-6 may be different devices, the respective basic
configuration of a communication function and an audio
signal processing function is illustrated in Fig. 3.
[0035] Fig. 4 and Fig. 5 each illustrate an example of
a table that manages the audio system 10. Fig. 4 is a
system management table that manages the connection
configuration of each of the audio devices 4 in the network
9. Fig. 5 is an audio control table that manages the op-
eration of each of the audio devices 4 in the audio system
10. The system management table is used mainly by the
audio device 4-1 to be a root device in order to manage
network connection. In addition, the audio control table
is used, mainly by the controller 1, to control the play of
an audio source.
[0036] The system management table is a table that
stores the connection configuration of each of the audio
devices 4 (a component device) and the audio system
10 that the controller 1 creates at the time of configuration
of the audio system 10. In addition, when a new one of
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the audio devices 4 is added to the audio system 10, the
controller 1 updates the system management table by
adding the new one of the audio devices 4. The system
management table that has been created or added and
updated is transmitted from the controller 1 to the audio
device 4-1 to be a root device. Then, the system man-
agement table, during the operation of the audio system
10, is updated by the audio device 4-1 used as a root
device every time the disconnection or the reconnection
of any of the component devices occurs. Furthermore,
the audio device 4-1 used as a root device periodically
transmits all or a part of the details of the system man-
agement table as system information to each of the com-
ponent devices and the controller 1. Accordingly, each
of the component devices and the controller 1 are always
able to store the latest system information. The detailed
operation of transmission of the above system informa-
tion will be described below.
[0037] The system management table is identified by
a system ID for identifying the audio system 10. Each of
the component devices associates a device ID of each
device and stores information such as the higher-level
side (slave machine side) and lower-level side (internal
access point side) MAC address (that is, the MAC ad-
dress of each of the wireless LAN communication por-
tions 56 and 57), the higher-level side and lower-level
side IP address (that is, the IP address of each of the
wireless LAN communication portions 56 and 57), the
number of connection stages (the number of HOPs) from
the audio device 4-1 used as a root device, the presence
or absence of a start of an internal access point, or the
number of lower-level devices (the number of children)
connected to the internal access point 4A.
[0038] It is to be noted that, while each of the compo-
nent devices has an individual IP address, for the audio
system 10, a multicast address is set as a multicasting
group. Each of the component devices, by transmitting
an IP packet of the system information to the multicast
address, is able to cause all the component devices of
the audio system 10 to receive this system information
packet. It is to be noted that each of the component de-
vices may transmit the system information packet to the
IP address of each of the component devices by unicast,
but transmitting by multicast may reduce the load of the
network 9.
[0039] The audio control table illustrated in Fig. 5 as-
sociates a device ID of each device and stores various
types of setting information such as the higher-level side
IP address (the IP address of the wireless LAN commu-
nication portion 56) of each of the component devices, a
model, an installation location, a group, service, a volume
value, and a display name. Each column of the audio
control table and each column of the system manage-
ment table are associated with each other by the device
ID. The controller 1 creates a control screen (see Fig. 11
to Fig. 15) based on the details of the audio control table,
and receives control of each of the component devices
by a user.

[0040] The installation location is information that
specifies a room (area) in which the audio device is in-
stalled. Although a name is displayed in Fig. 5, a room
ID of a room in which a device is installed may for example
be registered in the installation location. The information
of the installation location (room ID) is set for each of the
audio devices 4, for example, when the audio device is
installed in a room. The room ID is associated with each
piece of information of a room table illustrated in Fig. 6.
Fig. 6 illustrates an example of the room table. In the
room table, information related to rooms in which the au-
dio devices 4 are arranged is registered. Specifically, in
the room table a room ID, and associated a room name
and a background image are registered. The room name
is name data of a room such as a living room (Living
Room). The background image is an image used as a
background image such as a room selection button (area
selection image) displayed on the control screen in the
portable phone 1. For example, the file name of the image
data is registered. It is to be noted that the room name
and the background image may be optionally set by a
user, operating the controller 1.
[0041] The group is information of a group to which an
audio device (room) belongs, and indicates a group that
performs synchronous playing of the above described
content. In the present preferred embodiment, only one
group is set up. In addition, an audio device that belongs
to one group is set to either a synchronous playing master
or a synchronous playing client.
[0042] The synchronous playing master takes charge
of the supply from an audio source to the entire group
and the control of synchronous playing and also functions
as a device that also performs synchronous playing. The
synchronous playing client plays content according to
the instruction of the synchronous playing master. For
example, "1A" indicated in the same drawing indicates
an audio playing device (room) that belongs to a group
as a synchronous playing master. In addition, "1B" indi-
cates an audio playing device (room) that belongs to a
group as a synchronous playing slave. The others except
for "1A" and "1B" indicate audio playing devices that do
not belong to a group. The group may be set per room
(area) by operating the controller 1 as described above.
The details will be described below.
[0043] The service indicates source information of an
FM broadcast or content that each device such as a CD
(CD player) may play.
[0044] In a case of configuring the audio system 10, a
user first sets the audio device 4-1 used as a root device,
and configures the audio system 10. Subsequently, the
user adds the audio devices 4 other than the audio device
4-1 used as a root device, to the audio system 10. The
user works in the following procedure. To begin with, the
user connects the audio device 4-1 used as a root device,
to a cable of the wired LAN 2. The user starts the con-
troller 1 in a setup mode. The user presses the connect
button 59A of the audio device 4-1. When the user per-
forms the above work, the controller 1 and the audio de-

9 10 



EP 3 358 858 A1

7

5

10

15

20

25

30

35

40

45

50

55

vice 4-1 used as a root device communicate with each
other to automatically configure the audio system 10.
Subsequently, in a case of adding a new one of the audio
devices 4 to the audio system 10, the user starts the
controller 1 in a setup mode, turns on the power of the
new one of the audio devices 4 to be added (starts the
wireless LAN communication portions 56 and 57), and
presses the connect button 59A. The new one of the au-
dio devices 4, of which the connect button 59A has been
pressed, communicates with the controller 1 and the au-
dio device 4-1 used as a root device, automatically gen-
erates a password from the above described SSID, and
is automatically added to the audio system 10.
[0045] With reference to Fig. 7 to Fig. 10, a description
will be made of a communication procedure of the con-
troller 1 and one of the audio devices 4 at the time of
configuration of the audio system 10 and at the time of
addition of a new one of the audio devices 4 to the audio
system 10.
[0046] Fig. 7 is a diagram illustrating a communication
procedure of the controller 1 and the audio device 4-1
used as a root device when an audio system 10 is newly
configured. The portable phone 1, when the audio system
control program 70 is started, functions as a controller 1.
When the controller 1 enters a setup mode by the oper-
ation of a user (S31), on the display portion 41, a guide
screen to prompt pressing of the connect button 59A of
the audio device 4-1 is displayed. The user sees the guide
screen and presses the connect button 59A of the audio
device 4-1 (S41). Subsequently, the controller 1 search-
es a new audio device that is connected to the wired LAN
2 (S32). This search is performed by transmitting a mes-
sage requesting a reply, that is, by a method such as
polling. The audio device 4-1 responds to this search
(S42). Accordingly, the controller 1 and the audio device
4-1 start mutual communication through the wired LAN
2 and the access point 3.
[0047] The audio device 4-1 transmits its own device
information (such as a MAC address or IP address of the
wireless LAN communication portion), to the controller 1
(S43). The controller 1 configures a new audio system
10 in which this audio device 4-1 is used as a root device.
The controller 1 assigns a system ID to the audio system
10 (S34), creates the system management table and the
audio control table that are respectively illustrated in Fig.
4 and Fig. 5, and configures the audio system 10 in which
one of the audio devices 4 is currently communicating is
used as a root device (S35). When the audio system 10
is configured, the controller 1 transmits the system man-
agement table to the audio device 4-1 that has been a
root device (S36), and ends the setup mode (S37). The
audio device 4-1 receives the system management table
from the controller 1 (S44) and stores the system man-
agement table (S45). Accordingly, the audio system 10
in which the audio device 4-1 is used as a root device
that is a key element (component) is configured. Here-
inafter, music to be played, the volume of the music, and
the like are controlled by the controller 1. The audio de-

vice 4-1 starts an access point in a stealth mode (S46).
[0048] Fig. 8 is a diagram illustrating a communication
procedure in a case in which a new audio device is added
to the audio system 10 that has already been configured.
A component device is one of the audio devices 4 that
has already been served as a component of the audio
system 10, and, in the present preferred embodiment, is
a root device or a node device that has started the internal
access point 4A. A new device is one of the audio devices
4 to be newly added.
[0049] When the portable phone 1 that functions as
the controller 1 enters the setup mode by the operation
of the user (S51), a guide screen to prompt pressing of
the connect button 59A of an audio device 4 (new device)
is displayed on the display portion 41. A user follows this
guide screen and presses the connect button 59A of the
new device (S71). The controller instructs the component
device being one of the audio devices 4 that has been
registered to release the stealth mode of the internal ac-
cess point 4A (S52) . Accordingly, the component device
releases the stealth mode of the internal access point
4A, transmits a beacon frame that indicates that the com-
ponent device itself is present, and enables the new de-
vice to passively scan (S61). Subsequently, the controller
1 starts a search of a new device (S53).
[0050] The new device, when the connect button 59A
is pressed by the user (S71), enters an initial connection
mode and searches (passively scans) a connectable ac-
cess point (S72). Through this search, the new device
finds the internal access point 4A of a component device
as a connectable access point. As described above, the
internal access point 4A has an identifiable SSID that
makes it possible to identify a device of the audio system
10 when the device is viewed from the new device, gen-
erate a password from the SSID (or MAC address), and
connect. The new device selects a nearest internal ac-
cess point (of which the electric wave strength is strong-
est and of which the connection is easiest) among the
internal access points 4A that the new device has found,
and temporarily connects to the selected internal access
point 4A, using the password that has been generated
from the SSID (S73). This connection is a temporary con-
nection for obtaining system information, and is not the
proper connection for participating in the audio system
10. Then, the new device obtains the current system in-
formation of the audio system 10 from the connected
internal access point 4A (component device) (S62 and
S74). The system information is information that includes
all or a part of the details of the system management
table and is periodically updated by the audio device 4-1
used as a root device, and is delivered to other compo-
nent devices. The new device, based on the obtained
system information, selects the most suitable access
point in order to participate in the audio system 10 (S75).
This selection is performed on the basis of the electric
wave strength of each access point, the number of con-
nection stages from the audio device 4-1 used as a root
device, or the number of component devices that are
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connected to each access point. An access point with a
good communication condition (the strong electric wave
strength, the fewer number of connection stages, the few-
er number of component devices, for example) is select-
ed.
[0051] The example of Fig. 8 (example without execut-
ing S100) illustrates a flow of a case in which the tempo-
rarily connected internal access point 4A is determined
to be the most suitable for proper connection and a con-
nection destination is not changed. For example, it is a
case in which a new device is connected to the internal
access point 4A-1 of the audio device 4-1 used as a root
device. Each device, in a case in which the connection
destination is changed from the temporarily connected
internal access point 4A for proper connection, executes
the procedure illustrated in Fig. 9 or Fig. 10 in the section
of S100 illustrated in Fig. 8. When the proper connection
is completed (in the case of Fig. 8, after the temporary
connection is changed to the proper connection), the new
device receives a new device search message (S53)
from the controller 1 and responds to the new device
search message (S76). This enables the new device to
communicate with the controller 1. Accordingly, the new
device becomes an element (component) of the audio
system 10, and the controller 1 starts controlling music
that the new device plays and the volume of the music.
[0052] The new device transmits own device informa-
tion (such as a MAC address or IP address of the wireless
LAN communication portion and an installation location),
to the controller 1 (S77) . The controller 1 receives the
device information (S54), registers the new one of the
audio devices 4 in the system management table and
the audio control table, and updates both tables (S55).
The controller 1 transmits the updated system manage-
ment table to the audio device 4-1 used as a root device
(S56), and ends the setup mode (S57) . The audio device
4-1 used as a root device periodically delivers system
information including all or a part of the details of the
system management table to other component devices
as a connection confirmation message. The notification
of the end of the setup mode is transmitted from the con-
troller 1 to all the audio devices 4. Alternatively, the con-
troller 1 transmits the notification of the end of the setup
mode to the audio device 4-1 used as a root device, and
the audio device 4-1 used as a root device may forward
the notification of the end of the setup mode to other
audio devices 4 of the audio system 10.
[0053] The new device that has received the system
information from the audio device 4-1 used as a root de-
vice stores the received system information (S78). Sub-
sequently, the new device starts an internal access point
4A in a stealth mode (S79) . In addition, the component
device that has received the system information from the
audio device 4-1 used as a root device updates the sys-
tem information stored inside with the received system
information (S63). Then, the component device returns
the mode of the internal access point 4A to the stealth
mode (S64) . By the above processes, the user can add

a new device to the audio system 10 that has already
been configured. It is to be noted that a device in which
the component device and the new device set the internal
access point 4A in the stealth mode is a root device or a
node device only, and the processes in S64 and S79 are
not performed in a leaf device and a branch device.
[0054] Fig. 9 is a diagram illustrating a communication
procedure in a case in which a new device disconnects
the temporarily connected internal access point 4A in S75
and reconnects to another internal access point 4A in a
tree. The new device, when another internal access point
4A is selected as a proper connection destination in S75
in Fig. 8, disconnects the currently temporarily connected
internal access point 4A (S81), and properly connects to
a selected internal access point 4A, using the address
information of the system information (S82). Then, the
new device proceeds to S76 of Fig. 8.
[0055] Fig. 10 is a diagram illustrating a communication
procedure in a case in which a new device disconnects
the temporarily connected internal access point 4A in S75
and reconnects to an external access point 3 as a branch
device. The new device, when the external access point
3 is selected as a proper connection destination in S75
in Fig. 8, disconnects the currently temporarily connected
internal access point 4A (S91) and starts a temporary
access point only at the time of initial connection in stand-
alone mode (S92). In other words, the new device starts
an internal access point 4A that is not connected to the
wired LAN 2 but is connected only to the new device.
The controller 1 previously stores the SSID and password
of a temporary access point only at the time of initial con-
nection. In other words, the SSID and password of the
temporary access point only at the time of initial connec-
tion are previously written as data in the audio system
control program 70. Therefore, the controller 1 finds the
temporary access point only at the time of initial connec-
tion in the new device search that has been started in
S53, then releases a connection with the external access
point 3, and connects to a temporary access point that
the new device has started (S83). The controller 1, since
having a high possibility of being unable to obtain the
SSID and password of the external access point 3 from
the system program of the portable phone 1, asks a user
to input the SSID and password of the external access
point 3 in this step (S84). The input of the SSID may be
a method in which a list of currently visible destinations
(SSID) is displayed and a user is made to select the SSID
of the external access point 3. The password (usually
shown on the main body of the external access point 3)
is input by a user.
[0056] Then, the connection information that has been
input by a user is transmitted to the new device that has
started a temporary access point (S85). The new device
receives the connection information that has been input
by a user (S93). The controller 1, after transmitting the
connection information (SSID and password) of the ex-
ternal access point 3 to the new device, cancels the con-
nection with the temporary access point (S86) . The new
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device, when receiving the connection information of the
external access point 3 from the controller 1, stops the
temporary access point (S94). The controller 1 recon-
nects to the external access point 3 of which the connec-
tion has once been released (S87). The new device con-
nects to the external access point 3 using the obtained
connection information (S95). Subsequently, returning
to the procedure of Fig. 8, the controller 1 performs a
new device search (S53), and a new device responds to
the search (S76). It is to be noted that, in a case in which
the system information that has been obtained from the
temporarily connected component device includes the
connection information of the external access point 3,
the processes (S83 to S87, S92 to S94) illustrated in
S101 may be omitted, and the new device may reconnect
to an external access point as in Fig. 9.
[0057] Subsequently, with reference to the control
screen (display details of the display portion 41) of the
controller 1 (portable phone 1) in the audio system 10
illustrated in Fig. 11 to Fig. 15, a description will be made
of a control procedure (playing procedure and group set-
ting procedure) of one of the audio devices 4 using the
controller 1. Fig. 11(A) to Fig. 11(D) each illustrate an
example of a control screen at the time of play control.
Fig. 12(A) and Fig. 12(B) each illustrate an example of a
control screen at the time of group setting (first group
setting) by the first procedure. Fig. 13(A) to Fig. 13(C)
each illustrate an example of a control screen at the time
of play control after the group setting. Fig. 14 illustrates
an example of a control screen at the time of the group
setting (second group setting) by the second procedure.
Fig. 15 illustrates an example of a control screen at the
time of group change setting.
[0058] When the controller 1 is started, on the display
portion 41, a control screen is displayed. First, an initial
menu screen illustrated in Fig. 11 (A) is displayed on the
display portion 41. When a user taps a setup button 91,
the controller 1 detects a tap operation by a touch panel
310 and starts the setup mode. In addition, when a user
similarly taps a system connection button 92, the con-
troller 1 starts communicating with one of the audio de-
vices 4 of the audio system 10. It is to be noted that, in
the present preferred embodiment, control is performed
per room (area).
[0059] To begin with, a description will be made of a
play procedure for causing the one of the audio devices
4 to play an audio source. When communication with the
audio devices 4 is started, the controller 1 (portable
phone 1) displays a room selection screen (list screen)
as illustrated in Fig. 11(B), on a control screen (display
portion 41). On the room selection screen, a room selec-
tion button to select a room in which the one of the audio
devices 4 is installed is displayed. The room selection
button has an image in which the name of the room is
displayed on a background image. In the example of Fig.
11(B), three room selection buttons 93 to 95 are dis-
played. The room selection button 93 is a button to select
a living room. When a user selects the room selection

button 93, the audio device 4-1 is selected. The room
selection button 94 is a button to select a dining room.
When a user selects the room selection button 94, the
audio device 4-2 is selected. The room selection button
95 is a button to select a bed room. When a user selects
the room selection button 95, the audio device 4-3 is se-
lected. When a user operates (taps) any of the room se-
lection buttons 93 to 95, one of the audio devices 4 in a
tapped room is selected. It is to be noted that, while, in
the example of Fig. 11(B), the room selection buttons
that are currently displayed on the control screen are
three buttons 93 to 95, the other room buttons displayed
on the control screen may also be displayed by scrolling
the control screen by a touch operation.
[0060] When a user selects (taps) any of the room se-
lection buttons, the controller 1 displays a source selec-
tion screen of a selected room. The controller 1, on the
source selection screen, displays an icon button (source
selection image) that illustrates a playable (serviceable)
source of at least one of the audio devices 4 that is in-
stalled in the selected room. Fig. 11(C) illustrates the
source selection screen when a dining room is selected
by the tap of the room selection button 94. On this source
selection screen, icon buttons 97 to 99 that each illustrate
a playable source of the audio device 4-3 that is currently
installed in the dining room are displayed.
[0061] The icon button 97 is a button to select a CD.
The icon button 98 is a button to select Net delivery by
the delivery server 6. The icon button 99 is a button to
select a FM broadcast (radio) . When a user selects one
of the icon buttons, a selected source is played.
[0062] For example, in Fig. 11(C), when the icon button
97 is selected, the controller 1 transmits a command mes-
sage to start playing a CD, to the audio device 4-3, and
displays a play screen (Now Playing screen) of a CD as
illustrated in Fig. 11(D). On this screen, operation por-
tions such as a PLAY/PAUSE button and a volume slider
are displayed. A user, when operating the operation por-
tions, can execute the play and stop of music (music data)
of the CD, the volume control of the music, and the like.
It is to be noted that Fig. 11(D) is an example of a control
screen in a state in which the group setting is not per-
formed.
[0063] Subsequently, a description will be made of
group setting for synchronously playing the same source
in a plurality of rooms (audio devices 4). In the group
setting, an audio device to be a master (master device)
of a group and an audio device to be a client (client de-
vice) are selected. In the group setting, there are two
types of group settings: the first group setting and the
second group setting. To begin with, a description will be
made of the first group setting with reference to Fig. 12.
[0064] The first group setting is started when a link
(Link) button 130 is selected on the screen of Fig. 11(B).
When the link button 130 is selected, a master room se-
lection screen illustrated in Fig. 12(A) is displayed. The
master room selection screen displays master room se-
lection buttons 121 to 123 for selecting a master to be a
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supply source of an audio signal (audio source) that is
synchronously reproduced (played) in a group. On this
screen, when the master room selection button 121 is
operated, for example, a living room is selected as a mas-
ter room (master area), and the audio device 4-1 be-
comes a master of synchronous playing. It is to be noted
that, while, in Fig. 12(A), in order to facilitate understand-
ing, only the three buttons 121 to 123 are displayed as
master room selection buttons, all buttons of a room that
may be selected as a master may be displayed.
[0065] When a master room is selected, a screen dis-
play is switched to a client room selection screen illus-
trated in Fig. 12 (B). The client room selection screen
displays a client room selection button 125 and a client
room selection button 126 for selecting a client of the
group. When the client room selection button 125 or the
client room selection button 126 is tapped, a check mark
is displayed on a check box in the button that has been
tapped and becomes a selected state. Fig. 12(B) illus-
trates a state in which both the client room selection but-
ton 125 and the client room selection button 126 have
been tapped. In such a case, a check mark is displayed
on the check box of both the client room selection button
125 and the client room selection button 126, and a dining
room and a bedroom serve as client rooms (client area),
and the audio device 4-2 and the audio device 4-3 serve
as clients.
[0066] After the above procedure, a determination
(OK) button 126 is operated by a user and the group
setting is thus completed. Then, the information related
to a set group is registered in the audio control table il-
lustrated in Fig. 5. In the audio control table illustrated in
Fig. 5, like the example described above, information is
registered of a group (1A, 1B), in which a master room
is a living room (master: audio device 4-1), and client
rooms are a dining room and a bedroom (client: audio
device 4-2 and audio device 4-3). When a group is set
up, the audio devices 4 that belong to the group synchro-
nize and reproduce (play) the same audio signal (audio
source). The audio source is played in the audio device
(master device) serving as a master, and the audio signal
is delivered from the master device to the audio device
(client device) serving as a client. Thus, the audio source
played in the group is limited to an audio source that the
master device may play.
[0067] After completing a group setting operation, the
controller 1 returns a display from the client room selec-
tion screen illustrated in Fig. 12 (B) to the room selection
screen. Fig. 13(A) illustrates an example of the room se-
lection screen in a case in which the group setting is
present. When a group is set up, the group setting is also
reflected in the room selection screen. In other words, in
the example of Fig. 13(A), the group setting of Fig. 5 is
reflected in the room selection screen, and, to a room
selection button 931 of the living room as a master room,
the room name (Bed Room, Dining Room) of a client
room is added, and a blur is added to the background
image. In addition, the room selection button 94 and the

room selection button 95 of the dining room and the bed
room which are client rooms are grayed out and may not
be operated. It is to be noted that the room selection
button 94 and the room selection button 95 of a client are
not displayed (displaying only the room selection button
931 of a master) and may be made inoperable.
[0068] Then, when the room selection button 931 of a
living room is selected on the room selection screen il-
lustrated in Fig. 13 (A), the controller 1, as illustrated in
Fig. 13(B), displays the source selection screen of the
audio device 4-1 being a master device. The controller
1, after a source is selected on the source selection
screen of Fig. 13(B), displays a play screen as illustrated
in Fig. 13(C), and causes the audio devices 4-1 to 4-3 to
execute synchronous playing in a living room, a dining
table, and a bedroom. It is to be noted that the control of
synchronous playing may apply a technique such as dis-
closed in Japanese Unexamined Patent Application Pub-
lication No. 2015-100085.
[0069] Next, a description will be made of the second
group setting with reference to Figs. 11 and Fig. 14. The
second group setting is started when a link (Link) button
131 is selected on the screen of Fig. 11(D). Fig. 11(D)
illustrates a play screen (Now Playing screen) that is dis-
played while an audio source is being played in a room
(one of the audio devices 4) that is not grouped. When
the link button 131 is tapped on this Now Playing screen,
the controller 1 proceeds to the second group setting
(second procedure) in which a selected room is set to a
master room.
[0070] When the link button 131 is tapped on the play
screen of the dining room illustrated in Fig. 11(D), the
controller 1 displays a client room selection screen on
which the dining room illustrated in Fig. 14 is set to a
master room. A user, on the client room selection screen,
operates a client room selection button similarly to the
first group setting illustrated in Fig. 12(B), and selects a
client room, and selects a determination (OK) button 126.
Then, the setting of a group, for which the room in which
the Now Playing screen illustrated in Fig. 11(D) is dis-
played, to a master room is completed.
[0071] When the group setting in Fig. 14 is completed,
playing in a single room until then is switched to playing
in a set group. In other words, an audio source that is
currently played in a single room (dining room, for exam-
ple) is to be played in a group including a client room.
Then, the display of the controller 1 is also switched to
the play screen of a group (as illustrated in Fig. 13(C),
for example).
[0072] Thus, in the second group setting, when the au-
dio source is played in a single room, the screen is directly
switched to the group setting screen while the playing of
the audio source is continued. The setting of a group for
which the room during playing is set as a main room may
be performed. When the group setting is completed, the
audio source that has been playing in a single room is
switched to be played (while being played) in a plurality
of rooms (group).
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[0073] In addition, in the present preferred embodi-
ment, in a case in which the link button 131 is selected
on the play screen (Fig. 13(C), for example) of a room
(master room) to which a group has been already set,
the client room selection screen of the group to which
the room corresponding to the play screen belongs is
displayed. Changing settings (resetting and selecting) of
a client room may be performed.
[0074] For example, in a case in which the link button
131 is selected on the play screen of the living room il-
lustrated in Fig. 13 (C), in which the master room is a
living room and the client rooms are a dining room and
a bed room, the controller 1 displays a client room selec-
tion screen as illustrated in Fig. 15. The controller 1 dis-
plays the setting details of the current group on the client
room selection screen illustrated in Fig. 15. In other
words, the controller 1 displays a state in which a check
icon is displayed on a check box corresponding to a din-
ing room and a bedroom as a client room. A user may
cancel (deselect) the display of the check icon by per-
forming a touch operation of the client room selection
button 125 or the client room selection button 126 when
necessary, and may also add a client room by newly per-
forming a touch operation of another client room selection
button. Then, the user selects the determination (OK)
button 126 to fix (complete the change setting of) the
room (one of the audio devices 4) that belongs to a group.
Subsequently, the controller 1 returns a display to the
play screen of the living room illustrated in Fig. 13(C). It
is to be noted that the procedure of changing the setting
of this group may also be executed during playing of con-
tent.
[0075] Subsequently, a description will be made of a
process operation of the controller 1 (control portion 20)
in the audio system 10 with reference to Fig. 16. When
a user presses the system connection button 92 (S150),
this process is started. It is to be noted that a partial proc-
ess is omitted from the drawings.
[0076] To begin with, the controller 1 causes the dis-
play portion 41 to display a room selection screen as
illustrated in Fig. 11(B) and the like, mainly based on a
system management table, an audio control table, and
a room table (S151). Then, the controller 1 stands ready
until any button is operated on the room selection screen
(S152). The controller 1, when any of the buttons is op-
erated on the room selection screen (YES in S152), per-
forms a process corresponding to the operated button
(S153). The controller 1, when the link button 130 is op-
erated, performs a first group setting process (see Fig.
17). In addition, the controller 1, when any one of the
room selection buttons is operated, determines whether
a room that has been selected by this operation is a client
room (S154). This determination is made with reference
to the information of the group in the audio control table.
In a case of a client room (YES in S154), the controller
1 returns to the process of S151. It is to be noted that,
when the room selection button of a client is made inop-
erable without being displayed, the process of step S154

is unnecessary.
[0077] Alternatively, when the room is not a client room
(NO in step S154), the controller 1 causes the display
portion 41 to display a source selection screen of the
selected room as illustrated in Fig. 11(C) and the like
(S155). Specifically, the controller 1 displays a source
selection screen, mainly based on information of the
service of the audio control table of an audio device cor-
responding to the selected room selection button, and a
room table. Then, the controller 1 stands ready until an
icon button of any source is operated (S156). The con-
troller 1, when an icon button is operated (YES in S156),
displays a play screen (Fig. 11(D), for example) corre-
sponding to a selected source (S157).
[0078] Then, the controller 1 stands ready until any of
the buttons is operated on the play screen (S158). When
any of the buttons is operated (YES in S158), the con-
troller 1 performs a process corresponding to the oper-
ated button (S159) . In a case in which the play/stop but-
ton is operated, the controller 1 transmits a command
message of a playing process to the source that is cur-
rently selected, to one of the audio devices 4 correspond-
ing to the room of the screen (S160), and returns to the
process of step S157. Alternatively, in a case in which
the link button 131 is selected, the controller 1 performs
the second group setting and a group change setting
process (see Fig. 18).
[0079] Subsequently, a description will be made for a
first group setting process of the controller 1 in this audio
system 10 with reference to Fig. 17. Fig. 17 is a flow chart
illustrating the first group setting process of the controller
1 (control portion 20). When a user presses the link button
130 on the room selection screen (S170), this process
is started.
[0080] To begin with, the controller 1 causes the dis-
play portion 41 to display a master room selection screen
as illustrated in Fig. 12 (A) (S171), and stands ready until
a master room is selected (S172). When a master room
is selected (YES in S172), the controller 1, as illustrated
in Fig. 12(B) and the like, causes the display portion 41
to display a client room selection screen corresponding
to the selected master room (S173). At such a time, the
client room selection screen displays a client room se-
lection screen in the initial state in which a check mark
is not displayed on a check box.
[0081] Then, the controller 1, every time a client room
is selected (YES in S174), updates the display of the
client room selection screen (S175). In other words, the
controller 1 updates a screen so that a check icon is add-
ed to the check box of the selected room. In addition, the
controller 1, when finding a check icon in the check box
of the selected room, updates the screen so that a check
icon is deleted. Then, the controller 1 repeats and exe-
cutes the processes of S174 and S175 until the OK button
is pressed to fix the selection (S176). When the selection
is fixed (YES in S176), the controller 1 updates the audio
control table based on a selection result (S177).
[0082] Subsequently, the controller 1 transmits the up-
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dated audio control table to all the audio devices 4-1 to
4-6 that may communicate (S178). Accordingly, each of
the audio devices 4-1 to 4-6 obtain the information of
whether the device belongs to a group or the information
of whether the device is a master of synchronous playing
and may perform synchronous playing. Then, the con-
troller 1 proceeds to the process of S151 illustrated in
Fig. 16, and displays a room selection screen. In such a
case, as illustrated in Fig. 13(A), the information of the
group that has been updated in S177 is reflected in the
room selection screen.
[0083] Subsequently, a description will be made of the
second group setting and a group change setting process
of the controller 1 in this audio system 10 with reference
to Fig. 18. Fig. 18 is a flow chart illustrating the second
group setting and the group change setting process of
the controller 1 (control portion 20). When a user presses
the link button 131 on the play screen (S200), this process
is started.
[0084] To begin with, the controller 1 determines
whether a room corresponding to the play screen already
belongs to a group (S201). Specifically, the controller 1
makes a determination based on the information of the
group of the audio control table. In a case of not belonging
to a group (NO in S201), the controller 1 determines that
the setting is the second group setting, omits the proc-
esses of the master room selection screen displayed by
the first group setting, and causes the display portion 41
to display the client room selection screen in which the
room corresponding to the play screen as illustrated in
Fig. 14 is set to the master room (S202). At such a time,
the controller 1 displays a client room selection screen
in the initial state in which a check mark is not displayed
on a check box, as the client room selection screen. Then,
the controller 1 performs the processes of S203 to S207
that are similar processes to S174 to S178.
[0085] According to this second group setting, a group
is set up of which the room corresponding to the play
screen is set to a master room.
[0086] On the other hand, in a case of having already
belonged to the group (YES in S201), the controller 1
determines that the setting is the group change setting,
and causes the display portion 41 to display a client room
selection screen as illustrated in Fig. 15 and the like
(S202). At such a time, on the client room selection
screen, the details of the setting of the current group are
displayed. In other words, the controller 1 displays a
check mark on a check box corresponding to the area or
the room that belongs to a group. Subsequently, the con-
troller 1 performs the above described processes of S203
to S207.
[0087] By this change setting, the setting of the client
room is changed that belongs to the group of which the
room corresponding to a play screen is set to a master
room. In addition, the controller 1, after executing the
process of S207, proceeds to the process of S157 illus-
trated in Fig. 16 and displays the play screen of the master
room.

[0088] As described above, in the second group set-
ting, through a procedure simpler than the procedure of
the first group setting process, the group setting may be
performed. Moreover, since, in the second group setting,
play content has already been determined, there is no
way to mistake the content shared in a group by mistake
or there is no necessity to determine or select content as
a process after the group setting.
[0089] It is to be noted that, while, in the above de-
scribed preferred embodiment, it is possible to switch
from the play screen to a second group setting procedure,
as long as a room (area) is selected on the room selection
screen, it may be possible to switch from any stage to
the second group setting. For example, the link button
131 is provided on the source selection screen to make
it possible to switch to the second group setting.
[0090] In addition, in the above described preferred
embodiment, on the room selection screen (Fig. 13(A))
in which the group setting has been reflected, the client
room selection button 94 and the client room selection
button 95 are grayed out and may not be operated. How-
ever, neither the client room selection button 94 nor the
client room selection button may be displayed, and only
the room selection button 931 of a master may be dis-
played.
[0091] Moreover, while, in the above described pre-
ferred embodiment, one audio device is installed in one
room, a plurality of sets of audio devices may be installed
in one room. In such a case, as long as the plurality of
sets of audio devices are installed in the master room,
one of the plurality of sets of audio devices according to
the number of HOPs, for example, may be set as a master
of synchronous playing.
[0092] In addition, in the above described preferred
embodiment, the system management table, the audio
control table, and the like are automatically generated at
the time of the network connection of the audio device.
However, for example, a user may directly input required
information mainly to the controller 1.
[0093] Furthermore, while, in the above described pre-
ferred embodiment, a description has been made of the
configuration in which only an audio device that functions
as a master of synchronous playing is used, as long as
at least one audio device that functions as a synchronous
playing master is included in the audio system, an audio
device that does not function as the master of synchro-
nous playing may be included.
[0094] In addition, while, in the above described pre-
ferred embodiment, the room selection screen is mainly
displayed to perform the selection and group setting of
an audio device that executes playing per room (area),
the setting may be performed per audio device. In such
a case, the display of room names such as a room se-
lection screen may be displayed under the name of an
audio device.
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Industrial applicability

[0095] It is to be noted that the present invention may
be applied to a content player such as an audio visual
(AV) device with a video play function. The present in-
vention may also be applied to a system in which an audio
device and an AV device are mixed. In addition, the
present invention may be applied to a device that per-
forms a predetermined operation, other than a content
player. Moreover, while, in the present preferred embod-
iment, the control terminal is achieved by the portable
phone 1 in which the audio system control program 70
(application program) is installed, the control terminal
may be achieved by a configuration other than the port-
able phone. For example, the control terminal may be a
tablet in which the audio system control program 70 is
installed or may be an exclusive terminal device.

Reference Signs List

[0096]

1 - Portable phone (Controller)
2 - Wired LAN
3 - Access Point (External access point)
4 (4-1 to 4-6) - Audio device (component device)
4A (4A-1 to 4A-3) - Internal access point
10 - Audio System
20 - Control portion
30 - Operation portion
41 - Display portion

Claims

1. A control terminal comprising:

a selection portion that receives an operation to
select one or more devices and receives a group
setting operation of the devices; and
a control portion (20) that performs a first group
setting in which, when the group setting opera-
tion is performed while the devices are not se-
lected, selection of a master device in the group
and a client device that synchronizes the master
device is received, and these selected devices
are grouped; and that performs a second group
setting in which, when the group setting opera-
tion is performed while one device is previously
selected, the previously selected device is set
as the master device, selection of the client de-
vice that synchronizes the master device is re-
ceived, and these selected devices are grouped.

2. The control terminal according to claim 1, wherein:

the device is a content player; and
the control portion (20) instructs the master de-

vice to play predetermined content and instructs
the client device to receive content that the mas-
ter device plays and then synchronously play
the content.

3. The control terminal according to claim 2, wherein
the control portion (20), in a case in which the group
setting operation is performed while the one device
is previously selected and the previously selected
device is in a middle of playing content, causes the
content to be continuously played even during re-
ceipt of the selection of the client device.

4. The control terminal according to claim 3, further
comprising a display portion (41), wherein the control
portion (20),
while the previously selected device is in the middle
of playing content, displays a currently playing
screen that indicates that the content is being played
on the display portion (41);
in a case in which the group setting operation is per-
formed while the one device is previously selected
and the previously selected device is in the middle
of playing content, displays a selection screen that
indicates the client device is being received during
the receipt of the selection of the client device; and
displays the currently playing screen again when a
grouping process ends.

5. The control terminal according to claim 4, wherein
the control portion (20), on the currently playing
screen, displays an image to receive a switch input
to the selection screen.

6. The control terminal according to claim 5, wherein
the selection screen is a screen to receive the se-
lection of the client device that synchronizes the
master device corresponding to the currently playing
screen.

7. The control terminal according to any one of claims
1 to 6, wherein:

the content includes audio; and
the device includes an audio device (4).

8. A method of controlling a device, comprising:

performing a first group setting in which, when
the group setting operation is performed while
a device is not selected, selection of a master
device in the group and a client device that syn-
chronizes the master device is received, and
these selected devices are grouped; and
performing a second group setting in which,
when the group setting operation is performed
while one device is previously selected, the pre-
viously selected device is set as the master de-
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vice, selection of the client device that synchro-
nizes the master device is received, and these
selected devices are grouped.

9. The method of controlling a device according to claim
8, further comprising:

instructing the master device as a content player
to play predetermined content; and
instructing the client device as a content player
to receive content that the master device plays
and synchronously play the content.

10. The method of controlling a device according to claim
9, further comprising:
causing, in a case in which the group setting opera-
tion is performed while the one device is previously
selected and the previously selected device is in a
middle of playing content, the content to be contin-
uously played even during receipt of the selection of
the client device.

11. The method of controlling a device according to claim
10, further comprising:

displaying, while the device is in the middle of
playing content, a currently playing screen that
indicates that the content is being played;
displaying, in a case in which the group setting
operation is performed while the one device is
previously selected and the previously selected
device is in a middle of playing content, a screen
that indicates the selection of the client device
is being received during the receipt of the selec-
tion of the client device; and
displaying the currently playing screen again
when a grouping process ends.
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