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(57) ABSTRACT

A communication apparatus comprises a communication
unit that wirelessly communicates with an electronic appa-
ratus present within a predetermined range, a detection unit
that detects a wireless signal transmitted from the electronic
apparatus at a predetermined frequency, and a control unit
that performs a function to control the electronic apparatus
via the communication unit. The control unit changes the
predetermined frequency according to the state of the func-
tion.
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COMMUNICATION APPARATUS, CONTROL
METHOD OF THE SAME, ELECTRONIC
APPARATUS, AND SYSTEM

BACKGROUND OF THE INVENTION

Field of the Invention

[0001] The present invention relates to a technique of
performing wireless communication.

Description of the Related Art

[0002] In recent years, there is a digital camera equipped
with Bluetooth® and a Wi-Fi function so that a still image
or a moving image recorded by the digital camera can also
be used in a mobile phone which is a so-called smartphone.
Constant connection to a smartphone by Bluetooth® com-
munication is assumed in such a digital camera, and the
digital camera transmits an advertisement packet indicating
its presence to its surroundings so that it can be discovered
by a connection target smartphone. When the smartphone
discovers the digital camera, it performs Bluetooth® com-
munication with the digital camera. When the Bluetooth®
communication between the digital camera and the smart-
phone is completed, the digital camera and the smartphone
can perform low power consumption communication. In the
Bluetooth®, rapid data transfer can be performed by switch-
ing to a wireless LAN connection as needed by an applica-
tion of the smartphone in a constantly connected state. In
addition, encrypted data communication is possible by per-
forming pairing between the digital camera and the smart-
phone.

[0003] In order to perform communication using the Blu-
etooth®, it is necessary for the smartphone to detect the
advertisement packet transmitted by a connection partner
device. However, when a frequency of signal detection
processing (scanning) on the smartphone is high and a scan
period is long, the smartphone consumes excessive electric
power. In order to reduce power consumption of the device
that performs the scanning, as described in Japanese Patent
Laid-Open No. 2015-220470, a method of controlling a scan
frequency in response to input of signal that is different from
the advertisement packet transmitted by the connection
partner device has been proposed.

[0004] As described above, in order to reduce power
consumption by the scanning, it is necessary to appropri-
ately control the frequency and duration of the scanning.

SUMMARY OF THE INVENTION

[0005] The present invention has been made in consider-
ation of the aforementioned problems, and realizes a tech-
nique that can control scan frequency appropriately and
reduce power consumption.

[0006] In order to solve the aforementioned problems, the
present invention provides a communication apparatus com-
prising: a communication unit configured to wirelessly com-
municate with an electronic apparatus present within a
predetermined range; a detection unit configured to detect a
wireless signal transmitted from the electronic apparatus at
a predetermined frequency; and a control unit configured to
perform a function to control the electronic apparatus via the
communication unit; wherein the control unit changes the
predetermined frequency according to the state of the func-
tion.
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[0007] In order to solve the aforementioned problems, the
present invention provides an electronic apparatus compris-
ing: a communication unit configured to wirelessly commu-
nicate with a communication apparatus present within a
predetermined range; and a control unit configured to con-
trol the communication unit to transmit a wireless signal that
notifies the communication apparatus of the presence of the
electronic apparatus; wherein the wireless signal contains
information that indicates whether it is possible to connect
to the communication apparatus.

[0008] In order to solve the aforementioned problems, the
present invention provides a system in which a communi-
cation apparatus wirelessly communicates with an electronic
apparatus present within a predetermined range; wherein the
electronic apparatus comprises: a communication unit con-
figured to wirelessly communicate with the communication
apparatus present within the predetermined range; and a
control unit configured to control the communication unit to
transmit a wireless signal that notifies the communication
apparatus of the presence of the electronic apparatus;
wherein the communication apparatus comprises: a commu-
nication unit configured to wirelessly communicate with the
electronic apparatus present within the predetermined range;
a detection unit configured to detect a wireless signal
transmitted from the electronic apparatus at a predetermined
frequency; and a control unit configured to perform a
function to control the electronic apparatus via the commu-
nication unit; wherein the control unit of the communication
apparatus changes the predetermined frequency according to
the state of the function.

[0009] In order to solve the aforementioned problems, the
present invention provides a method of controlling a com-
munication apparatus having a communication unit config-
ured to wirelessly communicate with an electronic apparatus
present within a predetermined range, the method compris-
ing: detecting a wireless signal transmitted from the elec-
tronic apparatus at a predetermined frequency; and perform-
ing a function to control the electronic apparatus via the
communication unit; wherein the performing changes the
predetermined frequency according to the state of the func-
tion.

[0010] In order to solve the aforementioned problems, the
present invention provides a non-transitory computer-read-
able storage medium storing a program for causing a com-
puter to function as a communication apparatus comprising:
a communication unit configured to wirelessly communicate
with an electronic apparatus present within a predetermined
range; a detection unit configured to detect a wireless signal
transmitted from the electronic apparatus at a predetermined
frequency; and a control unit configured to perform a
function to control the electronic apparatus via the commu-
nication unit; wherein the control unit changes the prede-
termined frequency according to the state of the function.

[0011] In order to solve the aforementioned problems, the
present invention provides a non-transitory computer-read-
able storage medium storing a program for causing a com-
puter to function as an electronic apparatus comprising: a
communication unit configured to wirelessly communicate
with a communication apparatus present within a predeter-
mined range; and a control unit configured to control the
communication unit to transmit a wireless signal that notifies
the communication apparatus of the presence of the elec-
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tronic apparatus; wherein the wireless signal contains infor-
mation that indicates whether it is possible to connect to the
communication apparatus.

[0012] According to the present invention, it is possible to
control the scan frequency appropriately and reduce power
consumption.

[0013] Further features of the present invention will
become 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 block diagram of a digital camera of
the present embodiment.

[0015] FIGS. 1B and 1C are front view and back view of
the digital camera of the first and second embodiments.
[0016] FIG. 2 is a block diagram of a smartphone of the
present embodiment.

[0017] FIGS. 3A to 3C are diagrams showing a system
configuration of the present embodiment.

[0018] FIG. 4 is a view of the data structure of the
advertisement packet of the first embodiment.

[0019] FIG. 5 is a sequence diagram showing how the
smartphone of the first embodiment detects the digital
camera by changing the scan frequency.

[0020] FIG. 6A is a flowchart showing the scan control
performed by the camera application of the smartphone of
the first embodiment.

[0021] FIG. 6B is a flowchart showing the processing to
start the scan control in S602 of FIG. 6A.

[0022] FIG. 7 is a view exemplifying an application screen
of a smartphone of the first embodiment.

[0023] FIGS. 8A and 8B are views of the data structure of
an advertisement packet of the second embodiment.

[0024] FIG. 9 illustrates a correspondence relationship
between an advertisement signal and a state of a camera
application when the smartphone changes the scan fre-
quency according to the second embodiment.

DESCRIPTION OF THE EMBODIMENTS

[0025] Embodiments of the present invention will be
described in detail below. The following embodiments are
merely examples for practicing the present invention. The
embodiments should be properly modified or changed
depending on various conditions and the structure of an
apparatus to which the present invention is applied. The
present invention should not be limited to the following
embodiments. Also, parts of the embodiments to be
described later may be properly combined.

First Embodiment

[0026] In the present embodiment, the following describes
a system in which an electronic apparatus, such as a digital
camera 100, present within a predetermined range and an
external apparatus, such as a smart phone 200, perform
short-range wireless communication according to Blu-
etooth® standard. Note that the electronic apparatus of the
present embodiment is not limited to the digital camera 100.
For example, the electronic apparatus may be a tablet
device, a media player, a surveillance camera, medical
equipment, or the like. Also, the external apparatus of the
present embodiment is not limited to a smart phone, which
is one type of a cellular phone. For example, the external
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apparatus may be a portable apparatus, such as a wristwatch-
type terminal, a spectacle-type terminal, a digital camera
with wireless communication capability, a tablet device, a
personal computer (PC), or the like.

Configuration of Digital Camera

[0027] The configuration and functions of a digital camera
of the present embodiment will be generally described with
reference to FIGS. 1A to 1C.

[0028] FIG. 1A is a functional block diagram of a digital
camera 100. FIGS. 1B and 1C are front view and back view
of the digital camera 100.

[0029] A control unit 101 is an arithmetic processing unit
(CPU) which comprehensively controls the overall digital
camera 100, and implements control sequence (to be
described later) by executing programs stored in a nonvola-
tile memory 103 (to be described later). Note that a plurality
of pieces of hardware may control the overall apparatus by
sharing processes instead of making the control unit 101
control the overall apparatus.

[0030] An image capturing unit 102 includes a lens group
including a zoom lens and a focus lens and a shutter having
a stop function. The image capturing unit 102 also includes
an image sensor formed from a CCD, CMOS device, or the
like which converts an object image into electrical signal,
and an A/D converter which converts the analog image
signal output from the image sensor into digital signal.
[0031] The image capturing unit 102 has an image pro-
cessing circuit, and performs image quality adjustment
processing of adjusting white balance, color, brightness, and
the like with respect to captured image data, and also
performs, for example, resize processing to a display size.
The image capturing unit 102 also generates an image file by
compressing and coding the image data having undergone
image quality adjustment processing by JPEG or the like,
and records the file in a recording medium 110. In the
present embodiment, the image data is recorded in the
recording medium 110 so as to conform to DCF (Design
Rule for Camera File System) standard. The image capturing
unit 102 also performs predetermined arithmetic processing
by using captured image data. The control unit 101 then
controls the focus lens, stop, and shutter of the image
capturing unit 102 based on the obtained arithmetic result,
thereby performing AF (Automatic Focus) processing and
AE (Automatic Exposure) processing.

[0032] The nonvolatile memory 103 is an electrically
erasable/recordable memory, and, for example, an EEPROM
is used. Constants, programs, and the like for the operation
of the control unit 101 are recorded in the nonvolatile
memory 103. In this case, the programs are those for
executing each processing of sequence and flowchart, which
will be described later in the present embodiment.

[0033] A work memory 104 is used as a work area where
constants and variables for the operation of the control unit
101, programs read out from the nonvolatile memory 103,
and the like are loaded. The work memory 104 is also used
as a buffer memory for temporarily holding the image data
captured by the image capturing unit 102 or an image
display memory for a display unit 106.

[0034] An operation unit 105 is constituted by operation
members such as various types of switches and buttons and
a touch panel which accept various types of operations from
the user. The operation unit 105 includes, for example, a
shutter button 105a for performing image shooting, a repro-
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duction button 1055 for performing a reproduction of shot
images, and four-directional keys 105¢ having up, down, left
and right buttons for performing various settings of the
camera, as shown in FIGS. 1B and 1C. The operation unit
105 also includes a touch panel 1054 integrally formed on
the display unit 106 described later.

[0035] The shutter button 105a is turned on to generate a
first shutter switch signal SW1 when the shutter button 105«
is operated halfway, that is, half-pressed (shooting prepara-
tion instruction). Upon receiving the first shutter switch
signal SW1, the control unit 101 controls the image captur-
ing unit 102 to start an operation such as AF (Automatic
Focus) processing, AE (Automatic Exposure) processing,
AWB (Automatic White Balance) processing, or EF (Elec-
tronic Flash) processing. In addition, the shutter button 1054
is turned on to generate a second shutter switch signal SW2
when the shutter button 105q is operated completely, that is,
full-pressed (shooting instruction). Upon receiving the sec-
ond shutter switch signal SW2, the control unit 101 starts a
series of shooting operations from reading out a signal from
the image capturing unit 102 to writing image data in the
recording medium 110.

[0036] The display unit 106 displays a viewfinder image at
the time of shooting, a captured image, and characters for a
dialogical operation. The display unit 106 is, for example, a
display device such as a liquid crystal display or organic EL.
display. The display unit 106 may be integrally formed with
the digital camera 100 or an external apparatus connected to
the digital camera 100.

[0037] A timer unit 107 counts time in accordance with
time set via the operation unit 105 by the user, time
information acquired from the outside via the communica-
tion units 111 and 112, or time information acquired by a
radio-controlled clock.

[0038] The image capturing unit 102 records a coded
image file in the recording medium 110. The control unit 101
reads out an already recorded image file from the recording
medium 110. The recording medium 110 may be a memory
card, hard disk drive, or the like mounted in the digital
camera 100, or a flash memory or hard disk drive built in the
digital camera 100.

[0039] A communication unit 111 is an interface for con-
nection to an external apparatus. The digital camera 100
according to the present embodiment can exchange data
with an external apparatus via the communication unit 111.
For example, image data generated in the image capturing
unit 102 can be transmitted to an external apparatus via the
communication unit 111. Note that in the present embodi-
ment, the communication unit 111 includes an interface for
performing communication with an external apparatus via a
so-called wireless LAN complying with the IEEE802.11
standard. The control unit 101 implements wireless com-
munication with an external apparatus by controlling the
communication unit 111. Note that the communication
method is not limited to a wireless LAN and may include,
for example, an infrared communication method.

[0040] A communication unit 112 is an interface for
connection to an external apparatus. The digital camera 100
according to the present embodiment can exchange data
with an external apparatus via the communication unit 112.
For example, image data generated in the image capturing
unit 102 can be transmitted to an external apparatus via the
communication unit 112. Note that in the present embodi-
ment, the communication unit 112 includes an interface for
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performing a short-range wireless communication according
to the IEEE802.15.1 standard (so-called Bluetooth®) with
an external apparatus. In the present embodiment, the Blu-
etooth® is in accordance with version 4.0 of Bluetooth®
Low Energy (BLE) which is low power consumption, for
example. The BLE has a narrower communicable range than
the wireless LAN communication (that is, the communi-
cable distance is short). The communication speed or rate of
the BLE is slower than wireless LAN communication. On
the other hand, the BLE consumes less power than wireless
LAN communication. The control unit 101 implements the
short-range wireless communication with an external appa-
ratus by controlling the communication unit 112. Note that
the communication method is not limited to BLE and may
include, for example, a wireless LAN known from the
IEEE802.11 standard or an infrared communication method.
[0041] Note that the communication unit 112 of the digital
camera 100 of the present embodiment has either a periph-
eral mode or a central mode. The digital camera 100
according to the present embodiment can operate as a BLE
peripheral device by causing the communication unit 112 to
operate in the peripheral mode. If the digital camera 100 is
to operate as the peripheral device, communication is pos-
sible by connecting the digital camera 100 to an external
apparatus which is set to operate in the central mode. Note
that for the authentication of a device serving as a connec-
tion partner, the unique information of the device serving as
the connection partner is held in the nonvolatile memory 103
by performing pairing in advance. Also, if power is supplied
to a BLE interface module even when the power supply
switch is off the digital camera 100 can transmit an adver-
tisement packet (to be referred to as an advertisement signal
or beacon signal hereinafter).

[0042] A close proximity communication unit 114 is
formed from, for example, an antenna for wireless commu-
nication, a modulation/demodulation circuit for processing a
wireless signal, and a communication controller. The close
proximity wireless communication unit 114 outputs a modu-
lated wireless signal from the antenna and demodulates a
wireless signal received from the antenna to implement
non-contact near field communication complying with the
ISO/IEC18092 standard (so-called NFC: Near Field Com-
munication). The close proximity wireless communication
unit 114 of the present embodiment is arranged on the side
surface of the main body unit of the digital camera 100.
[0043] The digital camera 100 and smartphone 200 of the
present embodiment start communication and are connected
by bringing the close proximity wireless communication
unit 114 and a close proximity wireless communication unit
214 close to each other. Note that when the close proximity
wireless communication unit 114 is used to connect the
digital camera 100 to the smartphone 200, it is not always
necessary to bring the close proximity wireless communi-
cation unit 114 and the close proximity wireless communi-
cation unit 214 into contact with each other. Since the close
proximity wireless communication unit 114 and the close
proximity wireless communication unit 214 can communi-
cate with each other if they are only a predetermined
distance apart, the units need only be brought close to a
range in which close proximity wireless communication is
possible in order to connect their respective devices.
[0044] The digital camera 100 of the present embodiment
also includes a power supply antenna unit 115 on the side
surface of the camera main body as shown in FIG. 1C.
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Power supply can be performed by bringing this antenna
unit 115 within a predetermined distance of a power supply
device. As a result, non-contact power supply is possible
without using a cable or the like, and the start and the end
of the power supply can be controlled.

Configuration of Smartphone

[0045] Next, the configuration and functions of the smart-
phone will be generally described with reference to FIG. 2.
[0046] The smartphone 200 according to the present
embodiment includes a control unit 201, an image capturing
unit 202, a nonvolatile memory 203, a work memory 204, an
operation unit 205, a display unit 206, a timer unit 207, a
recording medium 210, communication units 211, 212 and
the close proximity wireless communication unit 214. The
basic functions of the respective elements are the same as
those of the digital camera 100, and hence a detailed
description of them will be omitted.

[0047] The nonvolatile memory 203 stores an OS (oper-
ating system) which is the basic software executed by the
control unit 201 and an application which implements an
applicable function in cooperation with this OS. Communi-
cation processing of the smartphone 200 according to the
present embodiment is implemented by reading software
provided by the application. Note that the application has
software for using the basic functions of the OS installed in
the smartphone 200. Note that the OS of the smartphone 200
can have software to implement processes according to the
present embodiment. The application of the present embodi-
ment is assumed to be a camera control application (here-
inafter referred to as a camera application) that controls the
digital camera 100 via BLE and performs processing such as
shooting of an image and browsing/saving of captured
images.

[0048] The display unit 206 displays an image and a GUI
(Graphical User Interface) such as characters, figures and
symbols for an interactive operation. Further, the display
unit 206 displays an application screen to be described later
with reference to FIG. 7 displayed by the camera application
in the foreground state, and the user can perform a pairing
operation and a remote control with the digital camera 100
by operating this application screen.

[0049] The timer unit 207 counts time based on time
information set by the user, time information acquired via
the communication unit 211, the communication unit 212, or
a public network connection unit 216, or time information
acquired by a radio-controlled clock. The timer unit 207 may
also be capable of acquiring, via a detection mechanism,
time information from a mechanism such as an analog clock
(in this case, the detection mechanism from the analog clock
is included in the timer unit 207).

[0050] The public network connection unit 216 is an
interface used for wireless communication via Wide Area
Network (WAN) such as 3G or LTE. The smartphone 200
can perform telephone call and data communication with
another device via the public network connection unit 216.
When performing telephone call, the control unit 201 inputs
and outputs voice signals via a microphone 217 and a
loudspeaker 218. Assume that in this embodiment, the
public network connection unit 216 is not limited to 3G or
LTE and it is possible to use another communication scheme
such as WiMAX, ADSL or FTTH. In addition, the commu-
nication units 211, 212 and the public network connection
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unit 216 need not be implemented by independent pieces of
hardware. For example, one antenna can have both the
functions.

Pairing via BLE

[0051] The following describes pairing of the digital cam-
era 100 and the smartphone 200 to perform BLE commu-
nication with reference to FIGS. 3A-3C.

[0052] Once BLE pairing is started by operation by a user
301, the digital camera 100 transmits an advertisement
signal 302 to the surroundings.

[0053] Once BLE pairing is started by operation by the
user 301, the smartphone 200 searches for the advertisement
signal 302 transmitted by the communication unit 112 of the
digital camera 100. In addition, once the communication
unit 212 receives the advertisement signal 302, the smart-
phone 200 displays the name of the camera on the display
unit 206 based on the pairing information contained in the
advertisement signal 302 to notify the user that the digital
camera 100 has been detected. Once the user 301 sees the
notification on the display unit 206 and instructs the smart-
phone 200 to connect to the detected digital camera 100, the
smartphone 200 transmits a connection request to the digital
camera 100.

[0054] The smartphone 200 transmits a pairing request to
the digital camera 100 and exchanges encryption key infor-
mation to encrypt transmission data, thus allowing the
smartphone 200 and the digital camera 100 to perform
encrypted communication with each other. Subsequently,
the smartphone 200 transmits identification information
about the camera application activated on the smartphone
200 to the digital camera 100, and the digital camera 100
stores the identification information received from the
smartphone 200 to complete the pairing. Note that if data
communication is to be performed without exchanging key
information, that is, without data encryption, the camera
application operating on the smartphone 200 may store the
identification information of the digital camera 100 being
paired while only the identification information of the cam-
era application may be stored in the digital camera.

[0055] Once the pairing between the digital camera 100
and the smartphone 200 is completed by following the
above-described procedure, the smartphone 200 can deter-
mine that the digital camera 100 has been paired when
detecting the paired digital camera 100.

Processing to Change Scan Frequency

[0056] The following describes the processing to change
the frequency with which the camera application of the
smartphone 200 detects (scans) the advertisement signal 302
transmitted by the digital camera 100 in the system of the
present embodiment with reference to FIGS. 3A-3C.
[0057] As shown in FIG. 3A, the user 301 activates the
camera application of the smartphone 200 to start a pairing
operation to connect the smartphone 200 to the digital
camera 100. Additionally, the user 301 turns on the power
supply to the digital camera 100 and activates the BLE
function of the digital camera 100 to start a pairing operation
to connect to the smartphone 200.

[0058] Once starting pairing, the digital camera 100 trans-
mits a BLE advertisement signal 302 as shown in FIG. 4 to
the surroundings, and the display unit 206 of the smartphone
200 shows a list of the camera name of the digital camera
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100 detected by the camera application of the smartphone
200. The display unit 206 shows a camera application screen
of the smartphone 200 to be described below in connection
with FIG. 7. To allow the smartphone 200 to immediately
find and be paired with a digital camera 100, the camera
application screen is updated each time a digital camera 100
has been detected or disappeared. When the application
screen is in the foreground state, in which the application
screen is displayed by the camera application, the smart-
phone 200 increases the predetermined scan frequency (the
first frequency or cycle) by narrowing the intervals between
scans. Note that FIGS. 3A-3C schematically show the
frequencies 303 with which the close proximity wireless
communication unit 214 of the smartphone 200 scans for the
beacon signal.

[0059] FIGS. 3B-3C show the state in which the camera
application has transited to the background state due to an
operation of the user 301. When the camera application of
the smartphone 200 is in the background state, in which the
camera application does not display the application screen,
the user 301 no longer needs to check the application screen
of'the smartphone 200. In this case, as shown in FIG. 3C, the
smartphone 200 can reduce the power consumption due to
scanning and thus the battery consumption of the smart-
phone 200 by increasing the intervals between scans to
lower the predetermined scan frequency (to the second
frequency or cycle).

Data Structure Diagram of Advertisement Signal

[0060] The data configuration of the BLE advertisement
signal of the present embodiment will be described herein-
after with reference to FIG. 4.

[0061] The advertisement signal transmitted by the digital
camera 100 includes a manufacture data region 401 into
which specific information, such as a device name, a unique
device ID, and a service ID, can be freely added. A camera
1D 402, which is an individual identifier of the digital
camera 100, and pairing information 403 that indicates the
state of pairing between the digital camera 100 and the
smartphone 200 are written in the manufacture data region
401 as the specific information.

[0062] The smartphone 200 is capable of determining
whether or not the smartphone 200 is compatible with the
digital camera based on the camera ID 402 and also capable
of detecting a pairing request from the digital camera 100 by
determining from the pairing information 402 whether or not
pairing has been made.

Sequence to Control Scan Frequency

[0063] The following describes the sequence to control the
frequency with which the smartphone 200 scans for the
advertisement signal of a digital camera 100 with reference
to FIG. 5.

[0064] The following describes a case in which the smart-
phone 200 detects a plurality of digital cameras 100 (cam-
eras 100A and 100B).

[0065] In T501, the user activates the camera application
220 of the smartphone 200. Upon activation, the camera
application 220 transits to the foreground state to display the
application screen, where a user operation can be received.
[0066] In T502a, the camera application 220 performs
scan control to set the scan frequency to a high level in order
to immediately detect digital cameras 100 and present the
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list of digital cameras 100 to the user. Specifically, the API
to cause an OS 230 to perform various operations is called.
[0067] In T503, the camera application 220 transmits a
scan start command to the OS 230 to perform scanning at a
high scan frequency.

[0068] Upon receiving the scan start command, in T521a,
the OS 230 transmits the scan start command to the com-
munication unit 211, which in turn starts scanning at the scan
cycle held by the OS 230. As a result, the smartphone 200
is now capable of detecting the advertisement signal trans-
mitted by a digital camera 100.

[0069] After a predetermined scan cycle has elapsed, in
T5025, the application 220 resumes control to set the scan
frequency to a high level. This predetermined scan cycle is
a cycle held by the application 220, and is shorter than the
aforementioned scan frequency held by the OS 230. As a
result, in T504q, the application 220 periodically transmits
a scan restart command to the OS 230 to suspend and
immediately start scanning. This command may be a single
command to both suspend and start scanning, or a scan stop
command may be transmitted first, to be followed by a scan
start command identical with the command in T503 that is
subsequently transmitted.

[0070] In this way, by repeating a scan restart at a high
frequency, high frequency scanning can be implemented in
effect. This control is performed for the reasons below. That
is, according to the present embodiment, a case is assumed
that it is the OS 230 that can control the scan frequency, and
the application 220 cannot instruct the OS 230 to change the
control scan frequency. Therefore, by repeating a scan restart
at a higher frequency than the scan frequency of the OS 230,
high frequency scanning can be implemented through the
control by the application 220. In particular, since many
known operating systems for smartphones limit control by
applications, the present embodiment assumes control for
such operating systems. Of course, it is possible to use an
embodiment in which the application 220 directly instructs
the OS 230 to change the control scan frequency.

[0071] In T541a, when the user turns on the power supply
to the camera 100A, the camera 100A transmits an adver-
tisement signal to the surroundings in T5425.

[0072] Upon periodically receiving a scan restart com-
mand from the application 220 (T504a-T5045), the OS 230
performs scanning (T5215).

[0073] In T505, the camera 100A is detected by the
scanning performed by the OS 230, and the application 220
receives a device detection notification from the OS 230 in
T522a. Furthermore, the camera application 220 saves infor-
mation about the detected camera 100A in a detection list.
[0074] In T506, which is the next scan cycle, the camera
application 220 clears all the information about the cameras,
including the detected camera 100A, to detect the latest
detection situation and the disappearance situation. In
T504¢, the camera application 220 transmits to the OS 230
a scan restart command whose scan frequency is set higher
than that of the OS 230. Upon receiving a scan restart
command from the camera application 220 (T504¢), the OS
230 performs scanning (T521c¢).

[0075] As described above, the periodic scan control by
the camera application 220 is performed at a shorter cycle
than the scan cycle performed by the OS 230. For example,
if the scan cycle performed by the camera application 220 is
to be referred to as a first cycle (for example, one minute),
the scan cycle performed by the OS 230 may be referred to
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as a second cycle that is longer than the first cycle. In this
way, as the camera application 220 of the present embodi-
ment is incapable of directly instructing the OS 230 to scan
at the first cycle, which is a shorter interval than the second
cycle, the scan control through a scan restart command
issued by the application 220 is required.

[0076] In T507, the camera application 220 automatically
transits to the background state if an application other than
the camera application 220 is activated by a user operation
or after a predetermined time has elapsed to reduce the
battery power consumption. In this case, the camera appli-
cation 220 causes the OS 230 to execute the background
processing of the camera application 220 (T508) and stops
transmitting scan restart commands to the OS 230. This
causes the OS 230 to perform scanning at its scan cycle,
which is longer than the scan cycle of the camera application
220 (T521d).

[0077] InT5415b, when the user turns on the power supply
to the camera 100B, the camera 100B transmits an adver-
tisement signal to the surroundings in T5425b. In this case, as
the camera application 220 does not immediately detect the
camera 100B as scanning is being performed at a scan cycle
of'the OS 230 that is longer than the scan cycle of the camera
application 220 (T521d).

[0078] Subsequently, when detecting the camera 100B
upon completion of the scan cycle of the OS 230 (T5214),
the OS 230 transmits a device detection notification to the
camera application 220 (T5225).

[0079] In T509, the camera application 220 saves, in the
detection list, information about the camera 100B detected
in the scan cycle of the OS 230. The OS 230 continues to
perform scanning at its own scan cycle (T521e).

[0080] In T510, when the user causes the camera appli-
cation 220 to transit back to the foreground state, the camera
application 220 changes the scan frequency to the higher
level and outputs a scan restart command to the OS 230
(T5044).

[0081] As described above, in the smartphone 200, the
camera application 220 controls the frequency with which
the OS 230 performs scanning according to whether the
camera application 220 has transited to the background state
or the foreground state. Additionally, when the camera
application 220 is in the foreground state, it is possible to
immediately find the digital camera 100 to be connected to.
Moreover, in the background state, in which the user is not
using the camera application 220, the smartphone 200 can
reduce its power consumption.

[0082] Note that, in the present embodiment, while tran-
sition of the camera application 220 to the background state
or the foreground state is discussed as an example of the
change in the state of the camera application 220, the present
invention is not limited to this. For example, the scan
frequency may be alternatively controlled depending on
whether or not the camera application 220 is set to display
the detection situation of the advertisement signal on the
display unit 206 of the smartphone 200 (whether or not
display settings exists).

[0083] Furthermore, when the camera application 220
presents display to the user to confirm whether or not to
acquire information about the location of the digital camera
100 via BLE, the scan frequency may be changed if the user
is unable to view the display because a different function is
being used or because a dialog is being displayed.
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[0084] Moreover, if it is assumed to apply the foregoing to
anything other than applications for smartphones, for
example, to the OS of the Windows system, the scan
frequency may be changed when the scan result screen is
minimized or cannot be seen by the user as it is hidden
behind another window.

Control of Scan Frequency

[0085] The following describes the processing to control
the scan frequency with which the smartphone 200 detects
the advertisement signal of the digital camera 100 with
reference to FIGS. 6A and 6B.

[0086] FIG. 6A shows one example of the scan control
performed by the camera application 220 of the smartphone
200. This scan control is started when the user activates the
camera application 220 of the smartphone 200.

[0087] In S601, the camera application 220 determines
whether or not scanning can be started by the OS 230, and
if it is possible to start scanning, the processing proceeds to
S602 and, if not, proceeds to S608. The camera application
220 determines whether or not the OS 230 can start scanning
by determining in the settings of the OS 230, for example,
whether or not BLE is activated to be able to detect an
advertisement signal. Alternatively, it is also possible to
determine whether or not the OS 230 can start scanning by
determining whether or not the use authority of BLE of the
camera application 220 is valid.

[0088] In S602, scan control to detect a digital camera 100
is started and the processing proceeds to S603. Details of
S602 will be described below in connection with FIG. 6B.
In S603, the camera application 220 determines whether or
not the user has changed the state of the camera application
(transition to the foreground/background). If the state has
been changed, the processing proceeds to S604, and, if not,
the processing proceeds to S607.

[0089] In S604, the camera application 220 determines
whether or not the camera application 220 has transited to
the foreground state. If the camera application 220 has
transited to the foreground state, the processing proceeds to
S605, and, if not, the processing proceeds to S606.

[0090] In S605, the camera application 220 sets the scan
frequency to that in the scan restart command to be trans-
mitted to the OS 230 and starts counting time on the timer.
In S606, the timer count to transmit the scan restart com-
mand is stopped (transmission of the scan restart command
is stopped) and the processing proceeds to S607.

[0091] In S607, the camera application 220 determines
whether or not the scan control has transited to a condition
in which the control is to be stopped or terminated. If the
scan control has transited to a condition in which the control
is to be stopped or terminated, the processing proceeds to
S608, and, if the scan control has transited to a condition in
which the control is to be continued, the processing returns
to S603. Here, the camera application 220 determines that
the scanning is to be discontinued, for example, if the user
has disabled the BLE function of the OS 230 of the smart-
phone 200 or the camera application 220 is connected to a
different digital camera via a wireless LAN.

[0092] InS608, the camera application 220 stops scanning
and the processing proceeds to S609.

[0093] In S609, the camera application 220 determines
whether or not the user has issued an instruction to terminate
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the application 220. If a termination instruction has been
issued, the processing is terminated and, if not, the process-
ing returns to S601.

[0094] Next, the processing to start the scan control in
S602 of FIG. 6 A will be described with reference to FIG. 6B.
[0095] InS651, the camera application 220 starts scanning
for an advertisement signal transmitted by the digital camera
100 and, in S652, transmits a scan start signal to the OS 230.
Then, the processing proceeds to S653.

[0096] In S653, as in S607, the camera application 220
determines whether or not the scan control has transited to
a condition in which the control is to be stopped or termi-
nated. If the scan control has transited to a condition in
which the control is to be stopped or terminated, the pro-
cessing proceeds to S608 of FIG. 6 A, and, if the scan control
has transited to a condition in which the control is to be
continued, the processing proceeds to S654.

[0097] In S654, the camera application 220 determines
whether or not the OS 230 has detected a digital camera 100
to connect to. If such a camera is detected, the processing
proceeds to S655 and, if not, proceeds to S657.

[0098] In S655, the OS 230 outputs a device detection
notification (a notification indicating that a digital camera
100 has been detected) to the camera application 220, and
the processing proceeds to S656.

[0099] In S656, upon receiving the device detection noti-
fication from the OS 230, the camera application 220 adds
the detected digital camera 100 to the list held by the
application 220. Furthermore, the camera application 220
displays, as an application screen, the list of the camera
name of the detected camera 100 and the like on the display
unit 206, and presents the list to the user.

[0100] In S657, the camera application 220 determines
whether or not the timer is currently counting time in S605
or S606 in FIG. 6A. If the timer is counting time, the
processing proceeds to S658 and, if not, returns to S653.
[0101] In S658, the camera application 220 determines
whether or not the timer, which is currently counting time in
S657, has reached the set time (whether or not the scan cycle
has completed). If it has, the processing proceeds to S659
and, if not, returns to S653.

[0102] In S659, the camera application 220 clears the
information on the current list and the processing proceeds
to S660.

[0103] In S660, the camera application 220 transmits a
scan restart command to the OS 230 and the processing
returns to S653. Note that, while the camera application 220
transmits a scan restart command to the OS 230 in S659 and
S660, the application 220 also updates the list if a digital
camera 100 that transmits an advertisement signal has
disappeared so as to update the list displayed on the appli-
cation screen of the display unit 206. This allows for
presenting the latest detection situation and the disappear-
ance situation to the user.

Application Screen

[0104] Next, the application screen displayed on the dis-
play unit 206 by the camera application 220 of the smart-
phone 200 will be described with reference to FIG. 7.
[0105] Once the OS 230 detects an advertisement signal
and the camera application 220 receives a device detection
notification from the OS 230, the camera application 220
controls the display unit 206 to display a pairing dialogue
702 on the top screen 701 of the camera application 220.
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[0106] The pairing dialogue 702 includes a message
region 703 and a list 704 of detected cameras. Once the
pairing dialogue 702 is displayed on the application screen,
the user can select a digital camera 100 to pair up with.
Additionally, the camera list 704 is immediately updated as
a scan restart is made in keeping with the start and stop of
the transmission of an advertisement signal from the digital
camera 100.

[0107] According to the present embodiment, the smart-
phone 200 is capable of connecting to the digital camera 100
via BLE while reducing the power consumption of the
smartphone 200 by controlling the scan frequency according
to the state of the camera application 220 of the smartphone
200.

[0108] Note that, in the present embodiment, the scan
frequency is controlled by adjusting the scan interval. Alter-
natively, if the camera application 220 is capable of chang-
ing the scan frequency of the OS 230, that capability may be
used to control the scan frequency.

[0109] The present embodiment is directed to the method
of connecting the smartphone 200 and the digital camera
100. However, if the camera application 220 in a device on
which a battery is mounted, such as a laptop PC, is used to
control scanning, the scan frequency may additionally be
controlled according to the state of display, such as mini-
mization or maximization of a window, that shows the scan
result, in addition to the foreground state or the background
state of the camera application 220.

Second Embodiment

[0110] The following describes a second embodiment.
[0111] Described in connection with the first embodiment
is a processing to control the scan frequency according to
whether the camera application 220 of the smartphone 200
is in the background state or in the foreground state.
[0112] The digital camera 100 is capable of changing the
content of the advertisement signal according to the state of
the camera or the like. Meanwhile, the following describes
the processing according to the second embodiment in
which the camera application 220 performs more detailed
control of the scan frequency according to the type of the
advertisement signal and the state of the camera application
220.

Data Structure of Advertisement Signal

[0113] First, the data configuration of the BLE advertise-
ment signal of the present embodiment will be described
hereinafter with reference to FIGS. 8A-8B.

[0114] The manufacture data region 801 of the advertise-
ment signal according to the second embodiment contains,
in addition to a camera ID 802 and pairing information 803,
connection enabled/disabled information 804 that indicates
whether it is possible to automatically connect to the digital
camera 100 without involving user operation.

[0115] The digital camera 100 transmits an advertisement
signal after switching the type of the advertisement signal
according to whether the power supply is on or off. In
particular, the digital camera 100, when in the power on
state, transmits an advertisement signal 1 in which informa-
tion that indicates connection is possible is written in the
connection enabled/disabled information 804, as shown in
FIG. 8A. In addition, the digital camera 100, when in the
power off state, transmits an advertisement signal 2 in which
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information that indicates connection is not possible is
written in the connection enabled/disabled information 804,
as shown in FIG. 8B.

[0116] The camera application 220 of the smartphone 200
is capable of determining whether or not the smartphone 200
can automatically connect to the digital camera 100 based on
the connection enabled/disabled information 804 of the
advertisement signal received from the digital camera 100.
The camera application 220 of the smartphone 200 then
controls the scan frequency according to the state of the
application 220 and the type of the advertisement signal.

Control of Scan Frequency

[0117] Next, the control of the scan frequency by the
camera application 220 according to the second embodiment
will be described with reference to FIG. 9.

[0118] FIG. 9 illustrates the correspondence relationship
among the scan frequencies controlled by the camera appli-
cation 220 according to the second embodiment, the states
of the camera application 220, and the types of the adver-
tisement signal of the digital camera 100.

[0119] When the camera application 220 is in the fore-
ground state 903, the camera application 220 sets the scan
frequency to a high level upon detecting an advertisement
signal 1 (901) that indicates that automatic connection to the
digital camera 100 is allowed. In this way, when a digital
camera 100 is requesting a connection while the user is using
the camera application 220 and the digital camera 100, the
scan frequency is set high as it is necessary to immediately
connect to the digital camera 100.

[0120] When the camera application 220 is in the fore-
ground state 903, the camera application 220 sets the scan
frequency to a low level upon detecting an advertisement
signal 2 (902) that indicates that automatic connection to the
digital camera 100 is not possible. In this way, when the user
selects whether or not to connect to a digital camera 100 via
the camera application 220, the scan frequency is set low as
it is not necessary to immediately detect the digital camera
100.

[0121] When the camera application 220 is in the back-
ground state 904, the camera application 220 sets the scan
frequency to an intermediate level between the high and low
levels (a “middle” scan frequency) upon detecting an adver-
tisement signal 1 (901) that indicates that automatic con-
nection to the digital camera 100 is allowed. In this way,
when a digital camera 100 is requesting a connection while
the user is not using the camera application 220, the scan
frequency is set to the middle level as it is possible to receive
a request for data from the digital camera 100 due to the user
operating the digital camera 100. One possible case in which
the digital camera 100 requests data from the camera appli-
cation 220 due to the user operating the digital camera 100
is, for example, a case where location information of the
smartphone 200 is requested as the user issues a shooting
instruction.

[0122] When the camera application 220 is in the back-
ground state 904, the camera application 220 sets the scan
frequency to a low level upon detecting an advertisement
signal 2 (902) that indicates that automatic connection to the
digital camera 100 is not possible. In this way, when the user
selects whether or not to connect to a digital camera 100 via
the camera application 220 while the user is not using the
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camera application 220, the scan frequency is set low as it
is not necessary to immediately detect the digital camera
100.

[0123] As shown above, according to the present embodi-
ment, more detailed control of the scan frequency can be
performed according to the state of the application 220 and
the type of the advertisement signal of the digital camera
100. In this way, it is possible to reduce the battery con-
sumption of the smartphone 200 and to properly control the
scan cycle in response to the connection request from the
digital camera 100.

[0124] In the present embodiment, examples in which the
scan frequency can be controlled according to the state of the
camera application 220 have been described. However, the
state of the transmission of the advertisement signal is also
subject to change according to the operation of the digital
camera 100. Therefore, the scan frequency may be changed
after a lapse of predetermined time if a considerable change
has occurred in the states of the camera application 220 and
the digital camera 100.

Other Embodiments

[0125] Embodiment(s) of the present invention can also be
realized by a computer of a system or apparatus that reads
out and executes computer executable instructions (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 medium’) to perform the func-
tions 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 func-
tions 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 perform 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 com-
prise 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 instructions. The
computer executable instructions may be provided 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 comput-
ing 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.

[0126] While the present invention has been described
with reference to exemplary embodiments, it is to be under-
stood 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 encom-
pass all such modifications and equivalent structures and
functions.

[0127] This application claims the benefit of Japanese
Patent Application No. 2017-242231, filed Dec. 18, 2017
which is hereby incorporated by reference herein in its
entirety.
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What is claimed is:

1. A communication apparatus comprising:

a communication unit configured to wirelessly commu-
nicate with an electronic apparatus present within a
predetermined range;

a detection unit configured to detect a wireless signal
transmitted from the electronic apparatus at a prede-
termined frequency; and

a control unit configured to perform a function to control
the electronic apparatus via the communication unit;

wherein the control unit changes the predetermined fre-
quency according to the state of the function.

2. The apparatus according to claim 1, wherein the
function is implemented by an application installed on the
communication apparatus to remotely control the electronic
apparatus, and

wherein the application changes the predetermined fre-
quency to a first frequency when the application is in a
foreground state and changes the predetermined fre-
quency to a second frequency that is lower than the first
frequency when the application is in a background
state.

3. The apparatus according to claim 2, wherein the
application changes the predetermined frequency to the
second frequency after a lapse of predetermined time after
the application transited to the background state.

4. The apparatus according to claim 2, wherein the
application changes the predetermined frequency according
to the state of the application and the type of the wireless
signal of the electronic apparatus.

5. The apparatus according to claim 2, wherein the
application transmits a command to the detection unit to
change the predetermined frequency to the first frequency,
and

wherein the detection unit detects the wireless signal at
the second frequency in a case where the command has
not been received.

6. The apparatus according to claim 2, wherein the
detection unit notifies the application that the detection unit
has detected electronic apparatuses that transmit the wireless
signal, and

wherein the application saves the detected electronic
apparatuses in a list and presents the list to allow a user
to select from the detected electronic apparatuses an
electronic apparatus that the user desires to connect to.

7. The apparatus according to claim 6, wherein the
application clears the list when the electronic apparatus is
detected and transmits a restart command to cause the
detection unit to stop and resume detecting the wireless
signal.

8. The apparatus according to claim 2, wherein the
wireless signal contains unique information about the elec-
tronic apparatus and information to connect the electronic
apparatus to the communication apparatus.

9. The apparatus according to claim 8, wherein the
wireless signal further contains information that indicates
whether it is possible to connect to the communication
apparatus.

10. The apparatus according to claim 9, wherein the
application changes the predetermined frequency to the first
frequency regardless of the state of the application if the
wireless signal contains information indicating that it is not
possible to connect to the communication apparatus,
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wherein the application changes the predetermined fre-
quency to the second frequency if the wireless signal
contains information indicating that it is possible to
connect to the communication apparatus and the appli-
cation is in the foreground state, and

wherein the application changes the predetermined fre-
quency to an intermediate frequency between the first
frequency and the second frequency if the wireless
signal contains information indicating that it is possible
to connect to the communication apparatus and the
application is in the background state.

11. The apparatus according to claim 1, wherein the
wireless communication is short-range wireless communi-
cation, and

wherein the detection unit detects a wireless signal trans-
mitted from the electronic apparatus to communicate
the presence of the electronic apparatus.

12. An electronic apparatus comprising:

a communication unit configured to wirelessly commu-
nicate with a communication apparatus present within
a predetermined range; and

a control unit configured to control the communication
unit to transmit a wireless signal that notifies the
communication apparatus of the presence of the elec-
tronic apparatus;

wherein the wireless signal contains information that
indicates whether it is possible to connect to the com-
munication apparatus.

13. The apparatus according to claim 12, wherein

the wireless signal contains unique information about the
electronic apparatus and information to connect the
electronic apparatus to the communication apparatus.

14. The apparatus according to claim 13, wherein the
wireless signal contains information that indicates whether it
is possible to connect to the communication apparatus.

15. The apparatus according to claim 12, wherein the
control unit causes the wireless signal to be transmitted after
the electronic apparatus is powered on.

16. The apparatus according to claim 12, wherein the
wireless communication is short-range wireless communi-
cation, and

wherein the communication unit transmits a wireless
signal to notify the communication apparatus of the
presence of the electronic apparatus.

17. A system in which a communication apparatus wire-
lessly communicates with an electronic apparatus present
within a predetermined range;

wherein the electronic apparatus comprises:

a communication unit configured to wirelessly commu-
nicate with the communication apparatus present
within the predetermined range; and

a control unit configured to control the communication
unit to transmit a wireless signal that notifies the
communication apparatus of the presence of the elec-
tronic apparatus;

wherein the communication apparatus comprises:

a communication unit configured to wirelessly commu-
nicate with the electronic apparatus present within the
predetermined range;

a detection unit configured to detect a wireless signal
transmitted from the electronic apparatus at a prede-
termined frequency; and

a control unit configured to perform a function to control
the electronic apparatus via the communication unit;
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wherein the control unit of the communication apparatus
changes the predetermined frequency according to the
state of the function.

18. A method of controlling a communication apparatus
having a communication unit configured to wirelessly com-
municate with an electronic apparatus present within a
predetermined range, the method comprising:

detecting a wireless signal transmitted from the electronic

apparatus at a predetermined frequency; and

performing a function to control the electronic apparatus
via the communication unit;

wherein the performing changes the predetermined fre-
quency according to the state of the function.

19. A non-transitory computer-readable storage medium
storing a program for causing a computer to function as a
communication apparatus comprising:

a communication unit configured to wirelessly commu-

nicate with an electronic apparatus present within a
predetermined range;
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a detection unit configured to detect a wireless signal
transmitted from the electronic apparatus at a prede-
termined frequency; and

a control unit configured to perform a function to control
the electronic apparatus via the communication unit;

wherein the control unit changes the predetermined fre-
quency according to the state of the function.

20. A non-transitory computer-readable storage medium
storing a program for causing a computer to function as an
electronic apparatus comprising:

a communication unit configured to wirelessly commu-

nicate with a communication apparatus present within
a predetermined range; and

a control unit configured to control the communication
unit to transmit a wireless signal that notifies the
communication apparatus of the presence of the elec-
tronic apparatus;

wherein the wireless signal contains information that
indicates whether it is possible to connect to the com-
munication apparatus.
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