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(54) SYSTEM AND METHOD FOR ESTABLISHING A WIRELESS CONNECTION

(57) A communication apparatus capable of achiev-
ing both of improvement in operability and suppression
of battery consumption. A camera as the communication
apparatus wirelessly communicates with one of a plural-
ity of external devices including a remote controller and
a smartphone. The state of the camera is switched be-
tween an operating state and a power-saving state in
which power consumption is smaller than in the operating
state. In the power-saving state, when a connection re-

quest is received from the remote controller as a device
for non-continuous connection, a process for establish-
ing a connection with the remote controller is started, and
the camera is shifted to the operating state. In the pow-
er-saving state, when a connection request is received
from the smartphone as a device for continuous connec-
tion, a process for establishing a connection with the
smartphone is started, and the camera is not shifted to
the operating state.
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Description

BACKGROUND OF THE INVENTION

Field of the Invention

[0001] The present invention relates to a communica-
tion apparatus that wirelessly communicates with an ex-
ternal device, a method of controlling the same, and a
storage medium, and more particularly to a communica-
tion apparatus that is remotely operated by an external
device.

Description of the Related Art

[0002] In general, there has been known a communi-
cation apparatus that is remotely operated by a remote
controller or the like using a wireless communication
standard, such as Wi-Fi, Zigbee, or Bluetooth (registered
trademark).
[0003] Image pickup apparatuses, such as a digital
camera, include a type which is equipped with a wireless
communication function. Therefor, the image pickup ap-
paratus of this type is capable of functioning as an com-
munication apparatus. The image pickup apparatus as
the communication apparatus is wirelessly connected to
an external device, such as a remote controller or a
smartphone, and is thereby controlled by the external
device.
[0004] Particularly, there is an image pickup apparatus
that can be always connected to a smartphone using
Bluetooth Low Energy (BLE) which consumes less pow-
er. In the case of the image pickup apparatus of this type,
even after the image pickup apparatus is automatically
shifted to a power-saving state (automatic power-off
mode), it is possible to cancel the power-saving state
thereof by transmitting an instruction from the smart-
phone.
[0005] Conventionally, to operate an image pickup ap-
paratus by an external device, such as a smartphone,
there has been proposed a method of establishing a wire-
less connection and then transmitting an operation com-
mand (instruction) by wireless communication. However,
depending on the wireless method, it sometimes takes
time to establish a wireless connection, which causes
long time to be taken before the image pickup apparatus
starts to perform a desired operation.
[0006] Conventionally, there has been proposed a
communication apparatus that controls power supply
based on data (packets) transmitted from a remote place
(Japanese Laid-Open Patent Publication (Kokai) No.
2010-193019). In Japanese Laid-Open Patent Publica-
tion (Kokai) No. 2010-193019, the communication appa-
ratus determines whether or not a received packet is a
request packet for inquiring its own MAC address. Then,
if the received packet is a request packet for inquiring its
own MAC address (ARP packet), the state of the com-
munication apparatus is changed from the power-saving

state to the operating state. The method described in
Japanese Laid-Open Patent Publication (Kokai) No.
2010-193019 causes the communication apparatus to
start to perform a desired operation more quickly than
the method of transmitting an operation command for
canceling the power-saving state of the communication
apparatus after a wireless connection is established.
[0007] However, in the method described in Japanese
Laid-Open Patent Publication (Kokai) No. 2010-193019,
a wireless connection is not made (a wireless connection
is not established) depending on the MAC address in-
cluded in the response data to the request packet. Fur-
ther, if the image pickup apparatus is frequently shifted
from the power-saving state to the normal state whenever
a request packet is received even though the wireless
connection is not to be established, power consumption
is increased, so that in a case where the communication
apparatus is a portable one, battery consumption is in-
creased. That is, the conventional communication appa-
ratus is not only low in operability, but also large in battery
consumption.

SUMMARY OF THE INVENTION

[0008] The present invention provides a communica-
tion apparatus that is capable of achieving both of im-
provement in operability and suppression of battery con-
sumption, a method of controlling the same, and a stor-
age medium.
[0009] In a first aspect of the invention, there is provid-
ed a communication apparatus as specified in claims 1
to 10.
[0010] In a second aspect of the invention, there is pro-
vided a method of controlling a communication apparatus
as specified in claim 11.
[0011] In a third aspect of the invention, there is pro-
vided a non-transitory computer-readable storage medi-
um storing a computer-executable program for executing
a method of controlling a communication apparatus as
specified in claim 12.
[0012] According to the present invention, it is possible
not only to improve the operability of a device as a con-
nection destination, but also to suppress power con-
sumption of the communication apparatus.
[0013] Further features of the present invention will be-
come apparent from the following description of exem-
plary embodiments (with reference to the attached draw-
ings).

BRIEF DESCRIPTION OF THE DRAWINGS

[0014]

FIG. 1A is a diagram of a digital camera as a com-
munication apparatus according to a first embodi-
ment of the present invention, and an external device
(remote controller) as a wireless connection desti-
nation.
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FIG. 1B is a diagram of the digital camera and an-
other external device (smartphone) as a wireless
connection destination.
FIG. 2A is a block diagram of the digital camera
shown in FIG. 1A.
FIG. 2B is a block diagram of the remote controller
appearing in FIG. 1A.
FIG. 3 is a diagram useful in explaining connection
between the digital camera and the remote controller
or the smartphone, which have been paired with
each other.
FIG. 4 is a flowchart of a wireless connection process
for connecting between the digital camera and a de-
vice as a connection destination.
FIG. 5 is a sequence diagram useful in explaining
operations of the digital camera and the remote con-
troller.
FIG. 6 is a diagram showing an example of a basic
structure of a wireless communication packet in wire-
less communication using BLE.
FIG. 7 is a sequence diagram useful in explaining
operations of the digital camera and the smartphone.
FIG. 8 is a flowchart of a wireless connection process
for connecting between a digital camera as a com-
munication apparatus according to a second embod-
iment of the present invention and a device as a con-
nection destination.
FIG. 9 is a flowchart of a wireless connection process
for connecting between a digital camera as a com-
munication apparatus according to a third embodi-
ment of the present invention and a device as a con-
nection destination.
FIG. 10 is a flowchart of a wireless connection proc-
ess for connecting between a digital camera as a
communication apparatus according to a fourth em-
bodiment of the present invention and a device as a
connection destination.
FIG. 11 is a flowchart of a wireless connection proc-
ess for connecting between a digital camera as a
communication apparatus according to a fifth em-
bodiment of the present invention and a device as a
connection destination.

DESCRIPTION OF THE EMBODIMENTS

[0015] The present invention will now be described in
detail below with reference to the accompanying draw-
ings showing embodiments thereof.
[0016] FIGS. 1A and 1B are diagrams each showing
a digital camera as a communication apparatus accord-
ing to a first embodiment of the present invention, and
an external device as a wireless connection destination,
in which FIG. 1A shows a remote controller as the exter-
nal device and FIG. 1B shows a mobile terminal as the
external device.
[0017] First, referring to FIG. 1A, the illustrated com-
munication apparatus is an image pickup apparatus
equipped with a wireless communication function. The

image pickup apparatus is e.g. a digital camera (herein-
after simply referred to as the camera) 100, and the cam-
era 100 is provided with a wireless communication sec-
tion 102.
[0018] The camera 100 and the remote controller, de-
noted by reference numeral 101, are connected by a wire-
less communication system, such as Bluetooth, Blue-
tooth Low Energy (hereinafter referred to as BLE), Zig-
bee, or Wi-Fi.
[0019] The remote controller 101 is provided with op-
eration members for controlling the camera 100, such as
a release button 103, an AF button 104, a first zoom
button 105, and a second zoom button 106. Further, al-
though not shown in FIG. 1A, the remote controller 101
is provided with notification members for notifying a user
of an operating state of the camera 100, such as an LED
display device 253, a buzzer, and a vibration generation
device. By using any of these notification members, it is
possible to notify the user operating the remote controller
101 of the operating state of the camera 100. That is,
even when the user operates the remote controller 101
from a location away from the camera 100, the user can
confirm whether or not shooting is successful, by the re-
mote controller 101. Further, the user can confirm wheth-
er or not focusing has been performed by automatic fo-
cusing (AF), whether or not automatic exposure (AE) is
completed, and so forth.
[0020] Next, referring to FIG. 1B, in the illustrated ex-
ample, the camera 100 is connected to a smartphone
150 which is a mobile terminal, by wireless communica-
tion. From the smartphone 150, by operating a touch pan-
el as a console section 151, it is possible to view an image
recorded in the camera 100, and perform an operation
for transferring the image and a remote release operation
of the camera 100, by wireless communication.
[0021] When a predetermined time period elapses in
a state in which the camera 100 is not operated by the
user, the camera 100 is shifted to an automatic power-
off mode as a second state so as to save power. A time
period to elapse before shifting to the automatic power-
off mode (i.e. the predetermined time period) can be
changed by a user’s setting operation. Also in the second
state, connection between the camera 100 and the
smartphone 150 is maintained, and it is possible to return
the camera 100 from the second state to a shooting/re-
production mode as a first state not only by operating a
switch on the camera 100, but also by operating the
smartphone 150 when the user desires.
[0022] FIG. 2A is a block diagram of the camera shown
in FIG. 1A. FIG. 2B is a block diagram of the remote
controller appearing in FIG. 1A.
[0023] First, referring to FIG. 2A, in the camera 100, a
power supply control circuit 202 supplies electric power
from a battery 201 to blocks of the camera 100. The cam-
era 100 is provided with a plurality of operation buttons,
such as a release button, an AF button, a menu button
for configuring settings of the camera, and a selection
button, as operation buttons 203.
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[0024] An image pickup sensor 204 and a display de-
vice 205 are connected to a main microcomputer/image
processing engine 206. The main microcomputer/image
processing engine 206 performs control according to the
operation of each operation button. For example, the
main microcomputer/image processing engine 206 con-
trols the release operation, the AF operation, or the dis-
play of images.
[0025] Further, the main microcomputer/image
processing engine 206 is connected to the wireless com-
munication section 102. The wireless communication
section 102 sends a reception signal received by a wire-
less antenna to the main microcomputer/image process-
ing engine 206. Further, the wireless communication sec-
tion 102 performs wireless transmission according to the
control of the main microcomputer/image processing en-
gine 206.
[0026] The wireless communication section 102 in-
cludes a device discrimination circuit 207 and a memory
208. The device discrimination circuit 207 discriminates
a device address of a connection destination to which
the camera 100 is connected. Further, the device dis-
crimination circuit 207 determines whether or not to make
a wireless connection, and discriminates the type of the
device as the connection destination, based on the de-
vice address.
[0027] In the memory 208, respective device address-
es of connection destinations are registered in advance,
and if a device address received from a connection des-
tination is one registered in the memory 208, the device
discrimination circuit 207 makes a wireless connection
to the connection destination. On the other hand, if the
received device address is not registered in the memory
208, the device discrimination circuit 207 does not make
a wireless connection to the connection destination. Fur-
ther, if the received device address is one registered in
the memory 208, the device discrimination circuit 207
discriminates the type of the device as the connection
destination.
[0028] Next, referring to FIG. 2B, in the remote con-
troller 101, a power supply control circuit 252 supplies
electric power from a battery 251 to a wireless commu-
nication IC/control microcomputer 254. The wireless
communication IC/control microcomputer 254 supplies
electric power to the LED display device 253 and the
buttons 103 to 106.
[0029] As shown in FIG. 2B, the release button 103,
the AF button 104, the first zoom button 105, the second
zoom button 106, and the LED display device 253 are
connected to the wireless communication IC/control mi-
crocomputer 254. When one of these buttons is operated,
the wireless communication IC/control microcomputer
254 wirelessly transmits operation information indicating
which of the buttons is operated, to the camera 100. Fur-
ther, when transmitting operation information by wireless
transmission, the wireless communication IC/control mi-
crocomputer 254 also transmits a unique device address
of the remote controller 101 to the camera 100. Note that

the wireless communication IC/control microcomputer
254 is capable of storing an address of a connection des-
tination.
[0030] To enable the camera 100 and the remote con-
troller 101 to communicate with each other, it is neces-
sary to perform a pairing operation in advance. The pair-
ing operation refers to an operation performed by each
of the camera 100 and the remote controller 101, for reg-
istering information on a mating device so as to enable
the camera 100 and the remote controller 101 to recog-
nize each other and thereby prevent an erroneous oper-
ation even in an environment in which a plurality of de-
vices exist. When the pairing operation is once per-
formed, the camera 100 and the remote controller 101
each hold information on the mating device, and hence
in the second and subsequent connection operations,
the camera 100 and the remote controller 101 can be
automatically connected to each other when the mating
device is detected.
[0031] When performing the pairing operation, the start
of pairing is set on a menu screen of the camera 100.
Then, information necessary for the paring operation
(paring request) is transmitted from the camera 100 to
the remote controller 101. In the remote controller 101,
to perform the paring operation, a pairing start button is
operated to thereby set the remote controller 101 to a
pairing mode. After the remote controller 101 is set to the
pairing mode, the remote controller 101 receives the pair-
ing request from the camera 100, and transmits informa-
tion necessary for the paring operation to the camera
100. Then, when the camera 100 and the remote con-
troller 101 authenticate each other according to a prede-
termined authentication method, the camera 100 and the
remote controller 101 register mating device addresses
in respective memories, whereby the pairing operation
is completed.
[0032] FIG. 3 is a diagram useful in explaining connec-
tion between the camera 100 and the remote controller
101 or the smartphone 150, which have already been
paired with each other.
[0033] When a user desires to start connection by BLE,
the start of connection is set on the menu screen of the
camera 100. With this setting, the camera 100 as an ad-
vertiser continuously transmits an advertising packet at
predetermined time intervals. On the other hand, the re-
mote controller 101 or the smartphone 150 (hereinafter
represented by the remote controller) as an initiator starts
scanning in response to a button operation for starting
connection, which acts as a trigger. The remote controller
101 receives the advertising packet from the camera 100
during a scanning period. The advertising packet in-
cludes a predetermined access address, the device ad-
dress of the camera 100, communication conditions, and
so forth.
[0034] After receiving the advertising packet, the re-
mote controller 101 transmits a connection request
(connect_REQ) to the camera 100 as a response. At this
time, the remote controller 101 notifies the camera 100
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of the device address of the remote controller 101, and
communication conditions (a channel, timing, and a win-
dow size) for connection.
[0035] After receiving the connection request, the cam-
era 100 holds the information, such as the device address
of the remote controller 101, and starts communication
in synchronism with the remote controller 101 under the
communication conditions specified in the connection re-
quest. At this time, the remote controller 101 and the
camera 100 are shifted to a connected state in which the
remote controller 101 is set as a master and the camera
100 is set as a slave, whereby the connection therebe-
tween is established.
[0036] After performing the pairing operation, for ex-
ample, even if communication at synchronized time in-
tervals with the mating device is interrupted, since each
mating device has already stored the information on the
other, the remote controller 101 can be automatically
connected to the camera 100 upon receipt of the adver-
tising packet, without a user’s operation.
[0037] In the remote controller 101, to reduce power
consumption, in a case where the remote controller is
not operated, the remote controller 101 stops the wireless
connection, and enters a state in which power consump-
tion is suppressed. Then, when the remote controller is
operated, the wireless communication IC/control micro-
computer 254 is activated and transmits an operation
command to the camera 100.
[0038] FIG. 4 is a flowchart of a wireless connection
process performed by the camera 100, for connecting to
a device as a connection destination.
[0039] When a wireless connection mode is set in the
camera 100, in a step S401, the camera 100 starts trans-
mission of an advertising packet which is communication
data transmitted without specifying a transmission des-
tination. In other words, the advertising packet is trans-
mitted as a broadcast packet. That is, the transmission
of the advertising packet is broadcast transmission for
transmitting communication data including the connec-
tion information to an unspecified number of devices with-
out specifying transmission destinations. Then, when the
advertising packet is received by a device which is an
unspecified connection destination, the device can be
connected to the camera 100. Note that in this state, the
wireless connection is not established yet.
[0040] The camera 100 repeats transmission of the ad-
vertising packet until a response is received from a con-
nection destination. However, if the camera 100 is not
operated for a predetermined time period in a state in
which the advertising packet is being transmitted, the
camera 100 may be shifted to the power-saving state as
the second state, i.e. the automatic power-off state. In
this situation, the remote controller 101 has not been op-
erated, and hence is in a deep sleep state in which power
consumption is suppressed.
[0041] FIG. 5 is a sequence diagram useful in explain-
ing the operations of the camera 100 and the remote
controller 101.

[0042] Referring to FIGS. 4 and 5, when the camera
100 is transmitting the advertising packet, the operation
of the camera 100 is in the automatic power-off state,
and further, the camera 100 is in the power-saving state.
[0043] When the release button 103 of the remote con-
troller 101 is pressed in this state, the wireless commu-
nication IC/control microcomputer 254 thereof is shifted
from the deep sleep state to an active state. After being
shifted to the active state, the wireless communication
IC/control microcomputer 254 of the remote controller
101 starts scanning, and enters a standby state to per-
form wireless reception. After the wireless communica-
tion IC/control microcomputer 254 starts scanning, when
an advertising packet is transmitted from the camera 100,
the wireless communication IC/control microcomputer
254 detects the transmitted advertising packet.
[0044] If a device address of a transmission source,
which is included in the advertising packet, matches any
of the device addresses paired in advance, the wireless
communication IC/control microcomputer 254 transmits
a wireless connection request as a response packet
which is response data. Then, in a step S402, the wireless
communication section 102 receives the response pack-
et. In a step S403, the wireless communication section
102 reads a device address of a transmission source,
which is included in the response packet, and the device
discrimination circuit 207 determines whether or not the
read device address is a device address which was
paired and registered in the memory 208 in advance.
[0045] FIG. 6 is a diagram showing an example of a
basic structure of a wireless communication packet in
wireless communication using BLE.
[0046] A preamble is one byte data used for internal
protocol management and is set to four repetitions of
digits "10" in the case of the illustrated example, and an
address is set to a fixed value for advertising packets. A
checksum is used for detecting an error. A protocol data
unit (PDU) is different in structure between an advertising
packet and a connection packet. Here, the structure of
the advertising packet will be described.
[0047] The protocol data unit (PDU) has a header and
a payload, and a device address and advertising data
(e.g. a command and command data) are stored in the
payload.
[0048] The advertising packet and the response pack-
et both have the above-mentioned structure, and can
store a device address in the packet. Note that, in the
example described here, the response packet has a pay-
load in which only the device address is stored and no
command or command data is stored.
[0049] Referring again to FIGS. 4 and 5, if it is deter-
mined by the device discrimination circuit 207 in the step
S403 that the device address stored in the response
packet is not a paired device address, the process returns
to the step S401. That is, the wireless communication
section 102 ignores the connection request.
[0050] If it is determined by the device discrimination
circuit 207 in the step S403 that the device address stored
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in the response packet is a paired device address, the
process proceeds to a step S404. In the step S404, the
device discrimination circuit 207 discriminates a type of
the connection destination (i.e. a type of the device). More
specifically, the device discrimination circuit 207 deter-
mines whether or not the connection destination is a de-
vice to be continuously connected.
[0051] As described hereinabove, the remote control-
ler 101 and the camera 100 are paired with each other
in advance, and the camera 100 stores the device ad-
dress of the remote controller 101. This enables, when
the received device address matches the paired device
address, the device discrimination circuit 207 to deter-
mine that the device is the remote controller 101. Note
that a plurality of devices may be paired with the camera
100.
[0052] If it is determined by the device discrimination
circuit 207 in the step S404 that the connection destina-
tion is not a device to be continuously connected, the
process proceeds to a step S405. Note that, in the ex-
ample described here, the remote controller 101 is not a
device to be continuously connected, and hence in the
step S405, the main microcomputer/image processing
engine 206 shifts the camera 100 from the second state
which is the automatic power-off state to the first state
which is the shooting/reproduction mode. That is, the
main microcomputer/image processing engine 206 re-
turns the camera 100 from the automatic power-off state
to the shooting/reproduction mode.
[0053] Then, in a step S406, the main microcomput-
er/image processing engine 206 cause the wireless com-
munication section 102 to start a connection to the remote
controller 101, and transmit and receive connection in-
formation, and thereby establishes the connection. Then,
the main microcomputer/image processing engine 206
terminates the connection process.
[0054] On the other hand, if it is determined by the de-
vice discrimination circuit 207 in the step S404 that the
connection destination is a device to be continuously con-
nected, the process directly proceeds to the step S406.
Note that, in the example described here, the smartphone
150 is a device to be continuously connected. That is, in
the case of the smartphone 150, the main microcomput-
er/image processing engine 206 does not shift the cam-
era 100 from the second state to the first state, but main-
tains the camera 100 in the automatic power-off state.
Then, in the step S406, the main microcomputer/image
processing engine 206 controls the wireless communi-
cation section 102 to establish the connection to the
smartphone 150.
[0055] Incidentally, whether or not to shift the camera
100 from the second state to the first state is set to the
camera 100 in advance for each type of a connection
destination device. For example, to make a quick re-
sponse to a request from a connection destination ac-
cording to the function of a device as the connection des-
tination, by shifting the camera 100 from the second state
to the first state, it is possible to reduce response time

taken for the camera 100, after being activated, to oper-
ate.
[0056] The type of a connection destination device re-
fers to the type of a device which can be wirelessly con-
nected, such as a remote controller, a smartphone, and
a wireless strobe. Further, as mentioned above, whether
or not to shift the camera 100 from the second state to
the first state is set in the camera 100 in advance for each
type of the connection destination device. Note that the
setting of whether or not to shift the camera 100 from the
second state to the first state may be determined in the
following manner: As for a device to which a quick oper-
ation response is desirably made by the camera 100 after
the connection, the camera 100 is shifted from the second
state to the first state. On the other hand, as for a device
to which the quick operation response is not desirably
made by the camera 100, but in association with which
the camera 100 is desirably suppressed in power con-
sumption by being maintained in the second state rather
than improved in operation response, the camera 100 is
not shifted from the second state to the first state.
[0057] When the connection between the camera 100
and the remote controller 101 is established, the main
microcomputer/image processing engine 206 receives
an operation command indicating that the release button
103 has been operated on the remote controller 101.
Upon receipt of this operation command, the main mi-
crocomputer/image processing engine 206 executes a
shooting sequence. As the shooting sequence, the main
microcomputer/image processing engine 206 performs
a series of operations, including AF, AE, driving of the
diaphragm, and shooting.
[0058] When shooting is completed, the main micro-
computer/image processing engine 206 causes the wire-
less communication section 102 to transmit a shooting
completion notification to the remote controller 101. Upon
receipt of the shooting completion notification, the wire-
less communication IC/control microcomputer 254 caus-
es the LED to be lit so as to notify the user of completion
of shooting. Then, the wireless communication IC/control
microcomputer 254 breaks the wireless connection with
the camera 100. After that, the wireless communication
IC/control microcomputer 254 shifts the remote controller
101 to the deep sleep state. In the camera 100, if a non-
operated state of the camera 100 continues for a prede-
termined time period, the main microcomputer/image
processing engine 206 shifts the camera 100 to the pow-
er-saving state as the second state, i.e. the automatic
power-off state.
[0059] FIG. 7 is a sequence diagram useful in explain-
ing the operations of the camera and the smartphone.
Note that the connection to the smartphone 150 by the
camera 100 is performed by the connection process in
FIG. 4. Further, a connection process by the smartphone
150 is performed by a controller, not shown.
[0060] When the camera 100 is set to the wireless con-
nection mode, the camera 100 starts transmission of an
advertising packet which is communication data contain-
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ing no specified transmission destination. Then, the
transmission of the advertising packet by the camera 100
is regularly performed at fixed time intervals. If the cam-
era 100 is not operated for a predetermined time period
in this state, the camera 100 is shifted to the power-saving
state as the second state, i.e. the automatic power-off
state.
[0061] The smartphone 150 is not in a wirelessly con-
nected state e.g. because the smartphone 150 is not con-
nected to the camera 100 yet, or is away from the camera
100 at a predetermined distance or more. On the other
hand, in the smartphone 150, a wireless communication
section (not shown) has been activated, and is in a scan-
ning state in which the smartphone 150 is enabled to
receive an advertising packet.
[0062] When the smartphone 150 is moved close to
the camera 100, and enters a radio’s effective range, the
smartphone 150 receives the advertising packet irre-
spective of an operation made on the smartphone 150.
If it is determined that the advertising packet is a signal
from a paired device, the smartphone 150 transmits a
wireless connection request as a response packet. Upon
receipt of the response packet as response data, the
camera 100 reads a device address included in the re-
sponse packet, and determines whether or not the device
address is a paired device address.
[0063] If the smartphone 150 has been paired, the
camera 100 performs discrimination of the connected de-
vice, and identifies the connected device as the smart-
phone 150. Since the smartphone 150 is a device to be
continuously connected, the camera 100 establishes
connection with the smartphone 150 in the second state,
i.e. in the automatic power-off state.
[0064] After the connection is established, in the smart-
phone 150, a smartphone application for controlling the
camera 100 is started or set to an active state. Then, the
smartphone 150 notifies the camera 100 of the state of
the smartphone application. Upon receipt of the notifica-
tion indicating the smartphone application is in the active
state, the camera 100 is shifted from the second state to
the first state, and enters a standby state waiting to per-
form an operation corresponding to an operation made
on the smartphone 150.
[0065] When a button for performing the release oper-
ation is operated on the smartphone 150, the smartphone
150 transmits an operation command to the camera 100.
Upon receipt of the operation command, the camera 100
starts the shooting sequence. Then, when shooting is
completed, the camera 100 transmits a shooting com-
pletion notification to the smartphone 150.
[0066] Upon receipt of the shooting completion notifi-
cation, the smartphone 150 displays a screen for notify-
ing the user of completion of shooting. Since the camera
100 and the smartphone 150 are continuously connected
to each other by wireless connection, the wireless con-
nection between the camera 100 and the smartphone
150 is maintained. Although the wireless connection is
maintained, if a non-operated state of the camera 100

continues for a predetermined time period, the camera
100 is shifted to the power-saving state as the second
state, i.e. the automatic power-off state.
[0067] As described above, in the connection with the
smartphone 150, when a connection request is received,
and it is determined that the connection request source
is a device to be continuously connected, the camera
100 is held in the second state. That is, if the camera 100
is shifted from the power-saving state to the normal op-
erating state whenever a connection request is received,
battery consumption is increased, and hence the camera
100 is held in the second state so as to suppress battery
consumption. Particularly, in a case where it is desired
to maintain a continuously connected state between the
smartphone 150 and the camera 100, since the wireless
connection is broken whenever the radio wave environ-
ment is degraded, and then the camera is operated each
time for reconnection to the smartphone. This causes
intense battery consumption. Therefore, to prevent such
a situation, the camera 100 is held in the second state.
[0068] On the other hand, when the remote controller
101 and the camera 100 are wirelessly connected, the
higher the response speed of the camera 100, the more
convenient it is for the user. For this reason, when a con-
nection request is received, and it is determined that the
connection request source is not a device to be contin-
uously connected, the camera 100 is immediately shifted
from the power-saving state to the operating state. Since
the camera 100 is shifted to the operating state before
establishing the wireless connection, it is possible to re-
duce time after the wireless connection is established,
which is taken from receipt of an operation command,
such as a command for a release operation, to the start
of the release operation of the camera 100.
[0069] Note that in the above-described example, the
description is given of the case where the camera 100
establishes a connection to the remote controller 101 or
the smartphone 150. The destination to which the camera
100 is to be connected is not limited to the remote con-
troller 101 and the smartphone 150, but an accessory,
such as a wireless strobe, a wireless microphone, and a
wireless speaker, may be applied to a destination to
which the camera 100 is to be connected.
[0070] As for these accessories, which of the same
connection sequence as that for the remote controller
101 and the same connection sequence as that for the
smartphone 150 is to be used is determined depending
on control to be performed with respect to the camera
and a connected state therebetween. For example, when
wirelessly connecting the wireless speaker and the cam-
era 100, it is unnecessary to change the state of the cam-
era 100 from the wireless speaker, and hence, it is un-
necessary to change the state of the camera 100 even
after the wireless connection is established.
[0071] On the other hand, when the wireless strobe is
connected to the camera 100, the strobe is sometimes
operated to change the settings thereof. Therefore, when
the wireless strobe is connected, it is necessary to notify
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the camera 100 of a change in the settings. For this rea-
son, by changing the state of the camera 100 when the
wireless connection is established, user-friendliness is
improved. However, when the wireless strobe is in a
shooting standby state, an operation command is trans-
mitted from the camera 100 to the wireless strobe, and
hence it is sometimes unnecessary to change the state
of the camera 100.
[0072] As described above, also in each connection
destination other than the remote controller 101 and the
smartphone 150, whether or not to shift the camera 100
from the automatic power-off state is determined accord-
ing to the function of the connection destination. This
makes it possible to realize both of improvement in re-
sponse of the camera 100 and suppression of power con-
sumption.
[0073] Further, although in the above-described exam-
ple, the connection destination is determined by the wire-
less communication section 102, e.g. in a case where
the user limits the connection destination to a specified
one or specified ones in advance, whether or not to shift
the camera 100 from the automatic power-off state may
be set when a wireless connection request is received.
For example, in a case where the user limits the connec-
tion destination such that the camera 100 is connected
only to the remote controller 101, upon receipt of a wire-
less connection request, the camera 100 is set to a re-
mote controller connection mode in which it is shifted
from the automatic power-off state.
[0074] Further, in a case where the user limits the con-
nection destination such that the camera 100 is connect-
ed only to the smartphone 150, upon receipt of a wireless
connection request, the camera 100 is set to a smart-
phone connection mode in which it is not shifted from the
automatic power-off state. The user may set the remote
controller connection mode or the smartphone connec-
tion mode by using a camera setting menu at a desired
timing.
[0075] As described above, in the first embodiment of
the present invention, the camera 100 determines a con-
nection destination device according to a connection re-
quest from a wireless connection destination, and deter-
mines whether or not to change the state of the camera
100 from the automatic power-off state to the operating
state according to a result of the determination. This
makes it possible to realize both of improvement in re-
sponse of the camera 100 and suppression of power con-
sumption.
[0076] Next, a description will be given of a camera as
a communication apparatus according to a second em-
bodiment of the present invention. Note that the camera
according to the second embodiment has the same con-
figuration as that of the camera shown in FIGS. 1A, 1B,
and 2A.
[0077] FIG. 8 is a flowchart of a wireless connection
process performed by the camera 100 as the communi-
cation apparatus according to the second embodiment,
for connecting to a device as a connection destination.

Note that the same processing steps in FIG. 8 as those
of the wireless connection process in FIG. 4 are denoted
by the same step numbers.
[0078] As described hereinabove, in the step S401,
the camera 100 starts transmission of an advertising
packet. In this state, for example, if one of the operation
buttons is operated on the remote controller 101, the wire-
less communication IC/control microcomputer 254 there-
of is activated, and detects the advertising packet. Then,
the wireless communication IC/control microcomputer
254 transmits a wireless connection request (connect re-
quest) as a response packet. At this time, the wireless
communication IC/control microcomputer 254 stores an
operation command indicative of an operation performed
on the remote controller 101, in the response packet.
[0079] The remote controller 101 is provided with the
plurality of operation buttons, such as the release button,
the AF button, and the zoom buttons, and the operation
command indicating which button has been operated is
transmitted to the camera 100 as described above. Al-
though in general, this operation command is transmitted
after a wireless connection is established, in the example
described here, the operation command is transmitted
before establishing the wireless connection.
[0080] The wireless communication packet shown in
FIG. 6 is used as the response packet as mentioned
above. In the example described here, not only the device
address but also a command and command data (oper-
ation command) are added to the payload.
[0081] If it is determined by the device discrimination
circuit 207 in the step S403 that the device address stored
in the response packet is a paired device address, the
process proceeds to a step S801. In the step S801, the
device discrimination circuit 207 reads the operation
command included in the response packet, and deter-
mines whether or not the operation command is a pre-
determined command.
[0082] If it is determined by the device discrimination
circuit 207 in the step S801 that the operation command
is a predetermined command, the main microcomput-
er/image processing engine 206 proceeds to the step
S405, wherein the main microcomputer/image process-
ing engine 206 shifts the camera 100 from the second
state to the first state. Then, in a step S802, the main
microcomputer/image processing engine 206 executes
an operation corresponding to the operation command.
After that, the main microcomputer/image processing en-
gine 206 proceeds to the step S406, and establishes a
wireless connection.
[0083] Note that the above-mentioned predetermined
command is a command for operating the camera 100
in the first state, such as a release command, an AF
command, and a command for changing the settings of
the camera.
[0084] If it is determined by the device discrimination
circuit 207 in the step S801 that the operation command
is not a predetermined command, the main microcom-
puter/image processing engine 206 proceeds to the step
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S406, and establishes the wireless connection. Note that
if the response packet does not include a command and
command data, this indicates that a predetermined com-
mand is not included. Therefore, in this case, the main
microcomputer/image processing engine 206 proceeds
to the step S406, and establishes the wireless connec-
tion.
[0085] If the operation command is a release command
for operating the release button, in the camera 100,
shooting is started as soon as shooting preparation is
completed, before establishing the wireless connection.
As a result, it is possible to reduce a time period (approx-
imately 100 msec) required to establish the wireless con-
nection and a release time lag, whereby the operability
is improved.
[0086] Further, if the operation command is an AF com-
mand for operating the AF button, in the camera 100, the
AF operation is started before establishing the wireless
connection. As a result, the AF operation is started ear-
lier, whereby the operability of the remote controller 101
is improved.
[0087] Note that even if an operation corresponding to
the operation command is not executed, by changing the
state of the camera 100 according to a result of determi-
nation of whether or not a predetermined command is
included, it is possible to prepare for a following opera-
tion. That is, it is possible to improve the operability.
[0088] Incidentally, in a wireless connection request
(connect request), large-volume data sometimes cannot
be transmitted. In this case, it is possible to transmit bi-
nary information indicative of whether or not an operation
button is operated, by using 1 bit data. To discriminate
which of the plurality of operation buttons has been op-
erated, information indicative of which operation has
been performed by using which operation button can be
transmitted by using 1 byte data, only provided that the
number of the operation buttons is eight at maximum.
[0089] As described above, in the second embodi-
ment, the camera 100 determines whether or not a pre-
determined command is included in the connection re-
quest packet. Then, the camera 100 determines whether
to perform wireless connection by shifting the camera
from the power-saving state to the operating state or per-
form wireless connection without changing the state of
the camera, according to a result of the determination.
This makes it possible to realize both of reduction of pow-
er consumption and improvement in the operability of the
camera.
[0090] Particularly, in the second embodiment, com-
pared with the first embodiment, by pairing a wireless
connection destination by the camera, a user is not re-
quired to register the device type in advance. Further,
since it is unnecessary to discriminate the device type,
the response speed is increased, whereby it is possible
to improve the operability.
[0091] Next, a description will be given of a camera as
a communication apparatus according to a third embod-
iment of the present invention. Note that the camera ac-

cording to the third embodiment has the same configu-
ration as that of the camera shown in FIGS. 1A, 1B, and
2A.
[0092] FIG. 9 is a flowchart of a wireless connection
process performed by the camera 100 as the communi-
cation apparatus according to the third embodiment, for
connecting to a device as a connection destination. Note
that the same processing steps in FIG. 9 as those of the
wireless connection processes in FIGS. 4 and 8 are de-
noted by the same step numbers.
[0093] If it is determined by the device discrimination
circuit 207 in the step S404 that the connection destina-
tion is a device to be continuously connected, the process
proceeds to the step S801. If it is determined by the de-
vice discrimination circuit 207 in the step S801 that the
operation command is a predetermined command, the
main microcomputer/image processing engine 206 pro-
ceeds to the step S405, and shifts the camera 100 from
the second state to the first state. Then, in the step S802,
the main microcomputer/image processing engine 206
executes the operation corresponding to the operation
command. After that, the main microcomputer/image
processing engine 206 proceeds to the step S406, and
establishes a wireless connection.
[0094] If it is determined by the device discrimination
circuit 207 in the step S404 that the connection destina-
tion is not a device to be continuously connected, the
main microcomputer/image processing engine 206 exe-
cutes the step S405. After that, the main microcomput-
er/image processing engine 206 proceeds to the step
S802, executes the operation corresponding to the op-
eration command, and then establishes the wireless con-
nection in the step S406.
[0095] If it is determined by the device discrimination
circuit 207 in the step S801 that the operation command
is not a predetermined command, the main microcom-
puter/image processing engine 206 proceeds to the step
S406, and establishes the wireless connection.
[0096] Although in the illustrated example in FIG. 9,
the determination in the step S801 is performed after the
determination in the step S404, the process may be con-
figured such that the determination in the step S801 is
performed first, and then the determination in the step
S404 is performed.
[0097] As described above, in the third embodiment,
the type of the device of the connection destination is
discriminated (i.e. determined), and whether or not a pre-
determined command is included is determined. Then,
whether to make a wireless connection after changing
the state of the camera from the power-saving state to
the operating state or make a wireless connection without
changing the state of the camera is decided according
to a result of the discrimination (i.e. determination) of the
device type and a result of the determination of presence
of the command. That is, whether or not to change the
state of the camera is determined using the two results
of the determinations. This makes it possible to accurate-
ly change the state of the camera even if an error occurs
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in one of the determinations, and as a result, it is possible
to prevent a situation in which the state of the camera is
changed to the operating state and is then returned to
the power-saving state again. Therefore, it is possible to
prevent wasteful power consumption.
[0098] Next, a description will be given of a camera as
a communication apparatus according to a fourth em-
bodiment of the present invention. Note that the camera
according to the fourth embodiment has the same con-
figuration as that of the camera shown in FIGS. 1A, 1B,
and 2A.
[0099] In the present embodiment, for example, the
smartphone 150 is capable of switching the wireless con-
nection setting between a setting for continuous connec-
tion of the smartphone 150 and a setting for non-contin-
uous connection of the smartphone 150. For example,
by installing a dedicated application in the smartphone
150, the smartphone 150 is switched by the dedicated
application between the setting for continuous connec-
tion and the setting for non-continuous connection.
[0100] In this case, the camera 100 cannot determine
only based on the device address of the smartphone 150
whether or not to continuously connect with the smart-
phone 150. Then, when transmitting a response packet,
the smartphone 150 transmits setting information indic-
ative of whether the smartphone 150 is set to the contin-
uous connection or the non-continuous connection. Note
that the smartphone 150 may transmit a predetermined
operation command instead of transmitting the setting
information.
[0101] FIG. 10 is a flowchart of a wireless connection
process performed by the camera 100 as the communi-
cation apparatus according to the fourth embodiment, for
connecting to a device as a connection destination. Note
that the same processing steps in FIG. 10 as those of
the wireless connection processes in FIGS. 4 and 8 are
denoted by the same step numbers.
[0102] If it is determined by the device discrimination
circuit 207 in the step S403 that the device address stored
in the response packet is a paired device address, the
process proceeds to a step S1001. In the step S1001,
the device discrimination circuit 207 reads the setting in-
formation included in the response packet, and deter-
mines whether or not the connection destination has
been set to a mode for continuous connection.
[0103] If it is determined by the device discrimination
circuit 207 that the connection destination has been set
to the mode for continuous connection, the main micro-
computer/image processing engine 206 executes the
step S406. On the other hand, if it is determined by the
device discrimination circuit 207 that the connection des-
tination has not been set to the mode for continuous con-
nection, i.e. set to a mode for no-continuous connection,
the main microcomputer/image processing engine 206
executes the step S405. Note that as described in the
third embodiment, it is assumed that the response packet
includes an operation command.
[0104] As described above, in the fourth embodiment,

it is determined based on the setting information trans-
mitted from the connection destination whether or not the
connection setting of the connection destination is for
continuous connection, and determines according to a
result of the determination whether or not to shift the cam-
era from the second state to the first state. Therefore, it
is unnecessary for the camera 100 to determine whether
or not to continuously connect with the connection des-
tination, based on the device address of the connection
destination.
[0105] As a result, even in a case where one connec-
tion destination can select between the continuous con-
nection and the non-continuous connection, the camera
100 can determine whether or not to continuously con-
nect with the connection destination. Therefore, to oper-
ate the camera 100 in the first state, it is possible to quick-
ly shift the camera from the power-saving state to the
operating state, and hence the operability is improved.
Further, when it is desired to maintain the camera 100 in
the power-saving state, the camera 100 is not shifted to
the operating state, and hence it is possible to suppress
battery consumption.
[0106] Next, a description will be given of a camera as
a communication apparatus according to a fifth embod-
iment of the present invention. Note that the camera ac-
cording to the fifth embodiment has the same configura-
tion as that of the camera shown in FIGS. 1A, 1B, and 2A.
[0107] In the present embodiment, it is assumed that
the camera 100 can select one of a plurality of connection
modes. For example, the camera 100 can set one of the
remote controller connection mode for connection with
the remote controller 101 (non-continuous connection
mode) and the continuous connection mode for connec-
tion with the smartphone 150, using a menu screen.
[0108] FIG. 11 is a flowchart of a wireless connection
process for connecting between the camera as the com-
munication apparatus according to the fifth embodiment
and a device as a connection destination. Note that the
same processing steps in FIG. 11 as those of the wireless
connection processes in FIGS. 4 and 8 are denoted by
the same step numbers.
[0109] If it is determined by the device discrimination
circuit 207 in the step S403 that the device address stored
in the response packet is a paired device address, the
process proceeds to a step S1101. In the step S1101,
the main microcomputer/image processing engine 206
determines whether or not the connection mode of the
camera has been set to the continuous connection mode.
[0110] If it is determined by the main microcomput-
er/image processing engine 206 that the connection
mode (setting mode) of the camera 100 has been set to
the continuous connection mode, the process proceeds
to the step S406. On the other hand, if it is determined
by the main microcomputer/image processing engine
206 that the connection mode of the camera 100 has not
been set to the continuous connection mode, the process
proceeds to the step S405. Note that as described in the
third embodiment, it is assumed that the response packet
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includes an operation command.
[0111] As described above, in the fifth embodiment,
whether to make a wireless connection after shifting the
camera 100 from the power-saving state to the operating
state or make a wireless connection without changing
the state of the camera is determined based on the con-
nection mode of the camera 100. Therefore, even if the
connection mode or an operation command is not re-
ceived from the connection destination, it is possible to
determine whether or not to shift the camera 100 from
the power-saving state to the operating state. That is, if
the connection destination is a paired device, it is possible
to change the state of the camera according to the con-
nection mode, whereby it is possible to improve the re-
sponse, and improve the operability.
[0112] While the present invention has been described
with reference to exemplary embodiments, it is to be un-
derstood that the invention is not limited to the disclosed
exemplary embodiments. The scope of the following
claims is to be accorded the broadest interpretation so
as to encompass all such modifications and equivalent
structures and functions.
[0113] For example, a control method based on the
functions of the above-described embodiments may be
caused to be executed by the communication apparatus,
such as an image pickup apparatus.

Other Embodiments

[0114] Embodiment(s) of the present invention can al-
so be realized by a computer of a system or apparatus
that reads out and executes computer executable in-
structions (e.g., one or more programs) recorded on a
storage medium (which may also be referred to more
fully as a ’non-transitory computer-readable storage me-
dium’) to perform the functions of one or more of the
above-described embodiment(s) and/or that includes
one or more circuits (e.g., application specific integrated
circuit (ASIC)) for performing the functions of one or more
of the above-described embodiment(s), and by a method
performed by the computer of the system or apparatus
by, for example, reading out and executing the computer
executable instructions from the storage medium to per-
form the functions of one or more of the above-described
embodiment(s) and/or controlling the one or more circuits
to perform the functions of one or more of the above-
described embodiment(s). The computer may comprise
one or more processors (e.g., central processing unit
(CPU), micro processing unit (MPU)) and may include a
network of separate computers or separate processors
to read out and execute the computer executable instruc-
tions. The computer executable instructions may be pro-
vided to the computer, for example, from a network or
the storage medium. The storage medium may include,
for example, one or more of a hard disk, a random-access
memory (RAM), a read only memory (ROM), a storage
of distributed computing systems, an optical disk (such
as a compact disc (CD), digital versatile disc (DVD), or

Blu-ray Disc (BD)™), a flash memory device, a memory
card, and the like.
[0115] A communication apparatus capable of achiev-
ing both of improvement in operability and suppression
of battery consumption. A camera as the communication
apparatus wirelessly communicates with one of a plural-
ity of external devices including a remote controller and
a smartphone. The state of the camera is switched be-
tween an operating state and a power-saving state in
which power consumption is smaller than in the operating
state. In the power-saving state, when a connection re-
quest is received from the remote controller as a device
for non-continuous connection, a process for establish-
ing a connection with the remote controller is started, and
the camera is shifted to the operating state. In the power-
saving state, when a connection request is received from
the smartphone as a device for continuous connection,
a process for establishing a connection with the smart-
phone is started, and the camera is not shifted to the
operating state.

Claims

1. A communication apparatus (100) comprising:

a communication unit (102) configured to wire-
lessly communicate with one of a plurality of ex-
ternal devices including a first external device
(101) and a second external device (150); and
a control unit (206) configured to have a first
state for controlling the communication appara-
tus to a first predetermined state and a second
state for controlling the communication appara-
tus to a second predetermined state in which
power consumption of the communication ap-
paratus is smaller than when the control unit
(206) is in the first state,
wherein in the second state of the control unit
(206), in a case where a connection request is
received from the first external device (101) via
the communication unit (102), a process for es-
tablishing a connection with the first external de-
vice (101) by the communication unit (102) is
started, and the control unit (206) shifts to the
first state, and
wherein in the second state of the control unit
(206), in a case where a connection request is
received from the second external device (150)
via the communication unit (102), a process for
establishing a connection with the second ex-
ternal device(150) by the communication unit
(102) is started, and the control unit (206) does
not shift to the first state.

2. The communication apparatus according to claim 1,
wherein a state in which the connection is estab-
lished is a state in which the communication appa-
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ratus (100) and an external device (101, 150) each
have a mating device address registered in each oth-
er, and have thereby mutually authenticated the con-
nection therebetween.

3. The communication apparatus according to claim 1,
wherein in the first state of the control unit (206),
when a predetermined time period elapses in a state
in which no operation is performed by a user, the
control unit (206) shifts to the second state.

4. The communication apparatus according to claim 1,
wherein in a state in which the connection with the
second external device (150) is established when
the control unit (206) is in the second state, in a case
where a predetermined command is received from
the second external device (150) via the communi-
cation unit (102), the control unit (206) shifts to the
first state.

5. The communication apparatus according to claim 1,
further comprising an image pickup unit (204) con-
figured to pick up an image, and
wherein the predetermined command is a command
for causing the image pickup unit (204) to perform
image pickup.

6. The communication apparatus according to claim 1,
wherein the wireless communication is BLE (Blue-
tooth Low Energy).

7. The communication apparatus according to claim 1,
wherein the communication apparatus (100) has
been paired with each of the first external device
(101) and the second external device (150) in ad-
vance.

8. The communication apparatus according to claim 1,
wherein the first external device (101) is a remote
controller, and the second external device is a smart-
phone (150).

9. The communication apparatus according to claim 1,
further comprising a power supply (201, 202) that is
connected to the control unit, and
wherein the first predetermined state is a state in
which electric power is supplied to the control unit
(206), and the predetermined second state is a state
in which electric power is not supplied to the control
unit (206).

10. The communication apparatus according to claim 1,
wherein in the second state of the control unit (206),
even in a case where a connection request is re-
ceived from the first external device (101) via the
communication unit (102), when a predetermined
command is not included in the connection request,
the control unit (106) does not shift to the first state.

11. A method of controlling a communication apparatus
(100) including a communication unit (102) config-
ured to wirelessly communicate with one of a plurality
of external devices including a first external device
(101) and a second external device (150), and a con-
trol unit (206) configured to have a first state for con-
trolling the communication apparatus to a first pre-
determined state and a second state for controlling
the communication apparatus to a second predeter-
mined state in which power consumption of the com-
munication apparatus is smaller than when the con-
trol unit(206) is in the first state,
the method comprising:

starting, in the second state of the control unit
(206), in a case where a connection request is
received from the first external device (101) via
the communication unit (S402), a process for
establishing a connection with the first external
device (101) by the communication unit (102),
and shifting the control unit to the first state
(S405), and
starting, in the second state of the control unit
(206), in a case where a connection request is
received from the second external device via the
communication unit (S402), a process for estab-
lishing a connection with the second external
device (150) by the communication unit (102),
without shifting the control unit to the first state.

12. A non-transitory computer-readable storage medi-
um storing a computer-executable program for exe-
cuting a method of controlling a communication ap-
paratus (100) including a communication unit (102)
configured to wirelessly communicate with one of a
plurality of external devices including a first external
device (101) and a second external device (150),
and a control unit (206) configured to have a first
state for controlling the communication apparatus to
a first predetermined state and a second state for
controlling the communication apparatus to a sec-
ond predetermined state in which power consump-
tion of the communication apparatus is smaller than
when the control unit(206) is in the first state,
wherein the method comprises:

starting, in the second state of the control unit
(206), in a case where a connection request is
received from the first external device (101) via
the communication unit (S402), a process for
establishing a connection with the first external
device (101) by the communication unit (102),
and shifting the control unit to the first state
(S405), and
starting, in the second state of the control unit
(206), in a case where a connection request is
received from the second external device via the
communication unit (S402), a process for estab-
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lishing a connection with the second external
device (150) by the communication unit (102),
without shifting the control unit to the first state.
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