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(57) ABSTRACT

An imaging apparatus includes: an imaging unit that gener-
ates image data; a feature information generation unit that
generates feature information smaller in data amount than the
image data, the feature information indicating features of a
subject image included in an image corresponding to the
image data; an imaging-side first and second communication
units; a communication status determination unit that deter-
mines the status of communication between an external com-
munication device and the imaging-side first communication
unit; and an imaging-side communication control unit that
transmits the feature information to the communication
device via the imaging-side second communication unit
when the status of communication between the communica-
tion device and the imaging-side first communication unit is
not favorable.
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IMAGING APPARATUS, COMMUNICATION
DEVICE, IMAGING METHOD, AND
INFORMATION NOTIFICATION METHOD

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application claims priority to Japanese Patent
Application No. 2014-030831 filed on Feb. 20, 2014, the
entire contents of which are incorporated by reference herein.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] The present invention relates to an imaging appara-
tus, a communication device, an imaging method, and an
information notification method.

[0004] 2. Description of the Related Art

[0005] In imaging apparatuses such as digital cameras, a
technology has been known in recent years which uses a
communication technology to sequentially transmit image
data generated by imaging to an external communication
device such as a mobile phone (see, for example, Japanese
Laid-open Patent Publication No. 2003-250079).

[0006] The technology is that for allowing a communica-
tion device to operate an imaging apparatus remotely.
[0007] Specifically, in the technology, the communication
device sequentially receives the image data transmitted from
the imaging apparatus and sequentially displays live view
images corresponding to the image data on a display unit
provided to the communication device. A user of the commu-
nication device executes a shooting operation on the commu-
nication device at a desired timing to cause the imaging
apparatus to execute image capture while checking the live
view image displayed on the display unit of the communica-
tion device. The shooting operation allows the communica-
tion device to transmit a shooting instruction to the imaging
apparatus. After receiving the shooting instruction, the imag-
ing apparatus images a subject, generates image data, and
transmits the image data to the communication device.

SUMMARY OF THE INVENTION

[0008] Inaccordance with some embodiments, an imaging
apparatus, a communication device, an imaging method, and
an information notification method are presented.

[0009] In some embodiments, an imaging apparatus
includes: an imaging unit that images a subject to generate
image data; a feature information generation unit that gener-
ates feature information smaller in data amount than the
image data, the feature information indicating features of a
subject image included in an image corresponding to the
image data, based on the image data; an imaging-side first
communication unit that connects to an external communi-
cation device to transmit and receive information to and from
the communication device; an imaging-side second commu-
nication unit that connects to the communication device to
transmit and receive information to and from the communi-
cation device in a communication mode different from the
communication mode of the imaging-side first communica-
tion unit; a communication status determination unit that
determines whether or not the status of communication
between the communication device and the imaging-side first
communication unit is favorable; and an imaging-side com-
munication control unit that transmits the feature information
to the communication device via the imaging-side second
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communication unit when the communication status deter-
mination unit determines that the status of communication
between the communication device and the imaging-side first
communication unit is not favorable.

[0010] In some embodiments, a communication device for
communicating with an imaging apparatus is presented. The
communication device includes: a device-side communica-
tion unit that connects to the imaging apparatus to transmit
and receive information to and from the imaging apparatus; a
device-side communication control unit that receives feature
information smaller in data amount than image data gener-
ated by the imaging apparatus, the feature information indi-
cating features of a subject image included in an image cor-
responding to the image data, from the imaging apparatus via
the device-side communication unit; and a notification unit
that notifies information indicating the features of the subject
image based on the feature information received via the
device-side communication unit.

[0011] In some embodiments, an imaging method to be
executed by an imaging apparatus for imaging a subject is
presented. The imaging method includes: imaging a subject
to generate image data; determining whether or not the status
of communication between an external communication
device and an imaging-side first communication unit is favor-
able; generating feature information smaller in data amount
than the image data, the feature information indicating fea-
tures of a subject image included in an image corresponding
to the image data, based on the image data; and transmitting
the feature information to the communication device via an
imaging-side second communication unit in a communica-
tion mode different from the communication mode of the
imaging-side first communication unit when the status of
communication between the communication device and the
imaging-side first communication unit is not favorable.
[0012] In some embodiments, an information notification
method to be executed by a communication device for com-
municating with an imaging apparatus is presented. The
information notification method includes: receiving, from the
imaging apparatus, feature information smaller in data
amount than image data generated by the imaging apparatus,
the feature information indicating features of a subject image
included in an image corresponding to the image data; and
notifying information indicating the features of the subject
image based on the feature information.

[0013] The above and other features, advantages and tech-
nical and industrial significance of this invention will be
better understood by reading the following detailed descrip-
tion of presently preferred embodiments of the invention,
when considered in connection with the accompanying draw-
ings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0014] FIG. 1 is a diagram schematically illustrating the
configuration of an imaging system according to a first
embodiment of the present invention.

[0015] FIG. 2 is a block diagram illustrating the configura-
tion of the imaging system illustrated in FIG. 1.

[0016] FIG. 3 is a flowchart illustrating the operation of the
imaging apparatus illustrated in FIGS. 1 and 2.

[0017] FIG. 4 is a flowchart illustrating the process of gen-
erating feature information (Step S106) illustrated in FIG. 3.
[0018] FIG. 5A is a diagram illustrating the process of
generating feature information (Step S106) illustrated in
FIGS. 3 and 4.
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[0019] FIG. 5B is a diagram illustrating the process of
generating feature information (Step S106) illustrated in
FIGS. 3 and 4.

[0020] FIG. 6 is a flowchart illustrating the operation of the
communication device illustrated in FIGS. 1 and 2.

[0021] FIG. 7 is a diagram illustrating the process of gen-
erating a feature image (Step S207) illustrated in FIG. 6.

[0022] FIG. 8A is a diagram illustrating the process of
generating a feature image (Step S207) illustrated in FIGS. 6
and 7.

[0023] FIG. 8B is a diagram illustrating the process of
generating a feature image (Step S207) illustrated in FIGS. 6
and 7.

[0024] FIG.9is a diagram illustrating a modification of the
first embodiment of the present invention.

[0025] FIG. 10 is a flowchart illustrating the process of
generating feature information (Step S106) according to a
second embodiment of the present invention.

[0026] FIG. 11A is a diagram illustrating the process of
generating feature information (Step S106) illustrated in FIG.
10.

[0027] FIG. 11B is a diagram illustrating the process of
generating feature information (Step S106) illustrated in FIG.
10.

[0028] FIG. 12 is a flowchart illustrating the process of
generating a feature image (Step S207) according to the sec-
ond embodiment of the present invention.

[0029] FIG. 13A is a diagram illustrating the process of
generating a feature image (Step S207) illustrated in FIG. 12.

[0030] FIG. 13B is a diagram illustrating the process of
generating a feature image (Step S207) illustrated in FIG. 12.

[0031] FIG. 14 is a flowchart illustrating the process of
generating feature information (Step S106) according to a
third embodiment of the present invention.

[0032] FIG. 15 is a flowchart illustrating the process of
generating a feature image (Step S207) according to the third
embodiment of the present invention.

[0033] FIG. 16 is a flowchart illustrating the process of
generating feature information (Step S106) according to a
fourth embodiment of the present invention.

[0034] FIG. 17 is a flowchart illustrating the operation of a
communication device according to the fourth embodiment
of the present invention.

[0035] FIG. 18 is a flowchart illustrating the process of
generating feature information (Step S106) according to a
fifth embodiment of the present invention.

[0036] FIG. 19 is a flowchart illustrating the operation of a
communication device according to the fifth embodiment of
the present invention.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

[0037] Modes for carrying out the present invention (here-
inafter embodiments) are hereinafter described with refer-
ence to the accompanying drawings. The present invention is
not limited by the embodiments described below. Further-
more, the same reference numerals are assigned to the same
parts in the descriptions of the drawings.
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First Embodiment

Schematic Configuration of Imaging System

[0038] FIG. 1 is a diagram schematically illustrating the
configuration of an imaging system 1 according to a first
embodiment of the present invention. FIG. 2 is a block dia-
gram illustrating the configuration of the imaging system 1.
[0039] The imaging system 1 includes an imaging appara-
tus 2 and a communication device 3 (FIGS. 1 and 2), which
are connected by wireless communication that enables the
transmission and reception of information to and from each
other, and an attachment 4 (FIG. 1).

Configuration of Attachment

[0040] The attachment 4 is a member that mechanically
connects the imaging apparatus 2 and the communication
device 3.

[0041] Morespecifically, the attachment 4 is attached to the
back of the communication device 3 as illustrated in FIG. 1.
Moreover, the attachment 4 is provided with an attachment
hole 4A having a circular shape in planar view, into which the
imaging apparatus 2 is fit.

[0042] In a state where the imaging apparatus 2 and the
communication device 3 are mechanically connected via the
attachment 4, the entire shape of the imaging system 1 has a
shape suggestive of a digital camera.

[0043] The configuration of the imaging system 1 is not
limited to the one including the attachment 4. The imaging
system 1 may have a configuration that omits the attachment
4.

Configuration of Imaging Apparatus

[0044] Hereinafter, major parts of the present invention are
mainly described as the configuration of the imaging appara-
tus 2.

[0045] As illustrated in FIG. 2, the imaging apparatus 2
includes an optical system 21, a drive unit 22, a position
detector 23, an operating unit 24, a first imaging unit 25, a first
memory unit 26, a first recording unit 27, an imaging-side
communication unit 28, and a first control unit 29. The mem-
bers 21 to 29 are housed in a lens barrel 20 (FIG. 1) that as a
whole has a substantially columnar shape. In other words, the
entire shape of the imaging apparatus 2 has a substantially
similar shape to the entire shape of what is called an inter-
changeable lens as illustrated in FIG. 1.

[0046] The optical system 21 collects light from a prede-
termined field of view, and forms an image of the collected
light on an imaging surface of an imaging element (illustra-
tion omitted) configuring the first imaging unit 25. The opti-
cal system 21 includes a zoom lens 211 and a focus lens 212
as illustrated in FIG. 2.

[0047] The zoom lens 211 is configured using one or a
plurality of lenses, and moves along an optical axis illustrated
by a broken ling in FIG. 2 to change the zoom magnification
of the optical system 21.

[0048] The focus lens 212 is configured using one or a
plurality of lenses, and moves along the optical axis illus-
trated by the broken line in FIG. 2 to change the point of focus
and focal length of the optical system 21.

[0049] The drive unit 22 moves the lenses 211 and 212
configuring the optical system 21 along the optical axis under
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the control of the first control unit 29. The drive unit 22
includes a zoom drive unit 221 and a focus drive unit 222 as
illustrated in FIG. 2.

[0050] The zoom drive unit 221 is configured using a step-
ping motor, a DC motor, or the like, and moves the zoom lens
211 along the optical axis.

[0051] The focus drive unit 222 is configured using a step-
ping motor, a DC motor, or the like, and moves the focus lens
212 along the optical axis.

[0052] The position detector 23 detects the positions on the
optical axis of the lenses 211 and 212 configuring the optical
system 21. The position detector 23 includes a zoom position
detector 231 and a focus position detector 232 as illustrated in
FIG. 2.

[0053] The zoom position detector 231 is configured using
a photointerrupter or the like, and detects the position on the
optical axis of the zoom lens 211 that has been driven by the
zoom drive unit 221.

[0054] Specifically, the zoom position detector 231 con-
verts the speed of a drive motor included in the zoom drive
unit 221 into the number of pulses, and detects the position on
the optical axis of the zoom lens 211 from a reference position
with reference to infinity, based on the converted number of
pulses.

[0055] The focus position detector 232 is configured using
a photointerrupter or the like, and detects the position on the
optical axis of the focus lens 212 that has been driven by the
focus drive unit 222 in a similar method to that of the zoom
position detector 231.

[0056] The operating unit 24 is an operating ring provided
to the periphery of the lens barrel 20, and a button, a switch,
and the like, which are provided on the outer surface of the
lens barrel 20, and accepts user operations such as an opera-
tion to change the positions on the optical axis of the zoom
lens 211 and the focus lens 212 in the optical system 21, and
a shooting operation. The operating unit 24 then outputs an
instruction signal in accordance with the user operation to the
first control unit 29.

[0057] The first imaging unit 25 images a subject and gen-
erates image data under the control of the first control unit 29.
The first imaging unit 25 is configured using, for example, an
imaging element such as a CCD (Charge Coupled Device)
that receives the light of a subject image formed by the optical
system 21 and converts it into an electrical signal, and a signal
processing unit that performs signal processing (A/D conver-
sion and the like) on the electrical signal (analog signal) from
the imaging element to generate digital image data. Under the
control ofthe first control unit 29, the image data generated by
the first imaging unit 25 is then associated with time infor-
mation related to a time when the image data was generated
(hereinafter described as the timestamp), and sequentially
stored in the first memory unit 26. Moreover, the image data
generated by the first imaging unit 25 in response to a shoot-
ing operation of a user of the imaging system 1 on the imaging
apparatus 2 (the operating unit 24) or the communication
device 3 is stored in the first recording unit 27.

[0058] The first memory unit 26 sequentially stores the
image data (including the timestamp) generated by the first
imaging unit 25, and also stores feature information (includ-
ing the timestamp) generated by a feature information gen-
eration unit 291 described below.

[0059] The first recording unit 27 records various programs
(including an imaging program) to be executed by the first
control unit 29, and property information related to the prop-
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erties of the optical system 21, such as the magnification of
the optical system 21, the focal length, the angle of view,
aberration, and the F-number (brightness). Moreover, the first
recording unit 27 records the image data generated by the first
imaging unit 25 in response to a shooting operation of the user
of the imaging system 1 on the imaging apparatus 2 (the
operating unit 24) or the communication device 3. In FIG. 2,
for convenience of description, the first recording unit 27 is
configured including a first information recording unit 271.
However, the first information recording unit 271 is not
included in the first embodiment.

[0060] The imaging-side communication unit 28 performs
wireless communication of various types of data including a
signal necessary for communication with the communication
device 3 in accordance with a predetermined protocol under
the control of the first control unit 29. The imaging-side
communication unit 28 includes an imaging-side first com-
munication unit 281 and an imaging-side second communi-
cation unit 282 as illustrated in FIG. 2.

[0061] The imaging-side first communication unit 281 is a
communication interface to perform first communication
with the communication device 3. The first communication
has communication path capacity that allows large amount
data communication such as image data, and requires a rela-
tively long time for the establishment of a connection.

[0062] In the first embodiment, Wi-Fi (Wireless Fidelity)
(registered trademark) communication is adopted as the first
communication. In addition to Wi-Fi communication, other
communication, such as communication using 3G wireless,
and WiMAX (Worldwide Interoperability for Microwave
Access) communication, can be adopted as the first commu-
nication.

[0063] For example, in a case of Wi-Fi (registered trade-
mark) communication, a local network is assumed. The roles
of devices have a relationship between an access point and a
station. A schematic connection process has a relationship
where a station connects to a wireless network constructed by
an access point.

[0064] A rough connection sequence goes through Steps 1
and 2: (Step 1) access points construct wireless networks, and
notify their network identifiers (SSID), and (Step 2) a station
searches for the notified network identifiers (SSID) and con-
nects to a desired network (access point), in which a network
with many devices is assumed. Accordingly, the coverage is
wide, and itis required to go through strict identification steps
considering the interference problem. Hence, it may take time
to establish a connection. However, data communication can
transmit and receive data at the access point’s and station’s
owntimings. Here, the imaging apparatus 2 side is considered
to be the access point, and the communication device 3 to be
the station. The relationship may be the other way around.
Communication is possible at a speed of 10 megabits/second
or more. Accordingly, an image can also be transmitted at
high speeds.

[0065] The imaging-side second communication unit 282
is a communication interface to perform second communica-
tion with the communication device 3, the second communi-
cation being a communication mode different from the first
communication. The second communication has communi-
cation path capacity smaller than the communication path
capacity of the first communication, and can establish a con-
nection in a relatively shorter time than the first communica-
tion.
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[0066] Inthe first embodiment, Bluetooth (registered trade-
mark) communication (for example, Bluetooth Low Energy)
is adopted as the second communication. In addition to Blue-
tooth (registered trademark) communication, other commu-
nication, such as infrared communication (IrDA (Infrared
Data Association), can be adopted as the second communi-
cation.

[0067] For example, in a case of Bluetooth (registered
trademark), the roles of devices have a near-distance one-on-
onerelationship, which is a relationship between a master and
a slave. As a schematic connection process, the master
searches for a desired slave and establishes a connection.
Accordingly, communication is established only by a rela-
tionship between an inquiry and a response, which is simple.
[0068] A rough connection sequence goes through Steps 1
to 3: (Step 1) the master makes an inquiry (Inquiry) about the
existence of a slave device, (Step 2) the slaves return a
response to the inquiry (Inquiry) from the master, and (Step 3)
the master connects to a desired slave among the slaves that
have responded. However, in terms of data communication,
data is transmitted/received at the data transmission/recep-
tion instruction of the master, and data cannot be transmitted/
received without the master’s permission. Here, if the com-
munication device 3 controls the imaging apparatus 2, the
communication device 3 acts as the master and the imaging
apparatus 2 as the slave. Accordingly, the communication
device 3 can quickly acquire necessary information from the
imaging apparatus 2 in response to the user’s request. How-
ever, the communication speed is approximately 2 megabits/
second at the maximum, and is not suitable especially for
video image transfer.

[0069] The first control unit 29 is configured using a CPU
(Central Processing Unit) and the like, and controls the opera-
tion of the entire imaging apparatus 2 in response to an
instruction signal from the operating unit 24, or an instruction
signal input from the communication device 3 via the imag-
ing-side communication unit 28. The first control unit 29
includes a feature information generation unit 291, an imag-
ing-side communication control unit 292, and a communica-
tion status determination unit 293 as illustrated in FIG. 2.
[0070] The feature information generation unit 291 gener-
ates feature information smaller in data amount than latest
image data stored in the first memory unit 26, the feature
information indicating features of a subject image included in
animage corresponding to the image data, based on the image
data. “Latest” indicates the most recent in time based on the
timestamp (hereinafter the same shall apply). The feature
information generated by the feature information generation
unit 291 (including the timestamp associated with the image
data used to generate the feature information) is stored in the
first memory unit 26.

[0071] The imaging-side communication control unit 292
establishes communication connections by the first and sec-
ond communication with the communication device 3 via the
imaging-side communication unit 28. The imaging-side com-
munication control unit 292 then transmits the property infor-
mation stored in the first recording unit 27, the position infor-
mation related to the positions of the zoom lens 211 and the
focus lens 212 detected by the position detector 23, the latest
image data (including the timestamp) stored in the first
memory unit 26, the feature information (including the times-
tamp) generated by the feature information generation unit
291, and the like, to the communication device 3 by the firstor
second communication in response to the determination
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result by the communication status determination unit 293.
Moreover, the imaging-side communication control unit 292
receives a shooting instruction and an operation instruction of
the optical system 21 by the first or second communication
from the communication device 3.

[0072] The communication status determination unit 293
determines whether or not the communication status by the
first communication between the imaging apparatus 2 and the
communication device 3 is favorable.

[0073] For example, the communication status determina-
tion unit 293 detects the signal intensity of a signal (a signal
of Wi-Fi (registered trademark) in the first embodiment)
transmitted by the first communication from the communica-
tion device 3. The communication status determination unit
293 then determines that the communication status by the first
communication is favorable if the signal intensity is equal to
or more than a predetermined threshold value. On the other
hand, the communication status determination unit 293 deter-
mines that the communication status by the first communica-
tion is not favorable if the signal intensity is less than the
threshold value.

Configuration of Communication Device

[0074] The communication device 3 is a device to perform
wireless communication with the imaging apparatus 2, and is
configured as, for example, a digital camera, digital video
camera, mobile phone, or a tablet type mobile device (in FIG.
1, the communication device 3 is illustrated as a mobile phone
(smartphone)).

[0075] Hereinafter, major parts of the present invention are
mainly described as the configuration of the communication
device 3.

[0076] Asillustrated in FIG. 2, the communication device 3
includes an input unit 31, a display unit 32, a second imaging
unit 33, a second memory unit 34, a second recording unit 35,
a device-side communication unit 36, and a second control
unit 37.

[0077] The input unit 31 is configured including a button, a
switch, a touch panel, and the like that accept a user’s opera-
tion, and outputs an instruction signal in response to the user’s
operation to the second control unit 37.

[0078] The display unit 32 is configured using a display
panel formed of liquid crystals, organic EL, (Electro Lumi-
nescence), or the like, and displays a predetermined image
under the control of the second control unit 37.

[0079] The second imaging unit 33 is provided to the back
(FIG. 1), and images a subject to generate image data under
the control of the second control unit 37. The second imaging
unit 33 is configured using, for example, an optical system
331 (FIG. 1) that forms a subject image, an imaging element
such as a CCD that receives the light of the subject image
formed by the optical system 331 and converts it into an
electrical signal, and a signal processing unit that performs
signal processing (A/D conversion and the like) on the elec-
trical signal (analog signal) from the imaging element to
generate digital image data.

[0080] In the following description, the image data gener-
ated by the imaging apparatus 2 (the first imaging unit 25) is
described as imaging-side image data, and the image data
generated by the communication device 3 (the second imag-
ing unit 33) as device-side image data.

[0081] The second memory unit 34 stores the device-side
image data generated by the second imaging unit 33, and
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information received from the imaging apparatus 2 via the
device-side communication unit 36.

[0082] Asillustrated in FIG. 2, the second recording unit 35
includes a program recording unit 351 and an image data
recording unit 352. In FIG. 2, for convenience of description,
the second recording unit 35 is configured including a second
information recording unit 353. However, the second infor-
mation recording unit 353 is not included in the first embodi-
ment.

[0083] The program recording unit 351 records various
programs (including a display program) to be executed by the
second control unit 37, various types of data to be used during
the execution of the programs, and the like.

[0084] Theimage datarecording unit 352 records the imag-
ing-side image data generated by the imaging apparatus 2, or
the device-side image data generated by the second imaging
unit 33, in response to a shooting operation of the user of the
imaging system 1 on the input unit 31 under the control of the
second control unit 37.

[0085] The device-side communication unit 36 performs
wireless communication of various types of data including a
signal necessary for communication with the imaging appa-
ratus 2 in accordance with a predetermined protocol under the
control of the second control unit 37. As illustrated in FI1G. 2,
the device-side communication unit 36 includes a device-side
first communication unit 361 and a device-side second com-
munication unit 362.

[0086] The device-side first communication unit 361 is a
communication interface to perform the first communication
with the imaging apparatus 2.

[0087] Thedevice-side second communication unit 362 is a
communication interface to perform the second communica-
tion with the imaging apparatus 2.

[0088] The second control unit 37 is configured using a
CPU and the like, and controls the overall operation of the
communication device 3 by providing corresponding instruc-
tions, or transferring data, to the units configuring the com-
munication device 3, in response to an instruction signal from
the input unit 31, and the like. As illustrated in FIG. 2, the
second control unit 37 includes a device-side communication
controller 371, a feature image generation unit 372, a display
controller 373, and an imaging controller 374.

[0089] The device-side communication controller 371
establishes communication connections by the first and sec-
ond communication with the imaging apparatus 2 via the
device-side communication unit 36. The device-side commu-
nication controller 371 then receives the property informa-
tion, the position information, the imaging-side image data
(including the timestamp), the feature information (including
the timestamp), and the like, from the imaging apparatus 2 by
the first or second communication. Moreover, the device-side
communication controller 371 transmits a shooting instruc-
tion to the imaging apparatus 2 by the first or second commu-
nication in response to a shooting operation of the user of the
imaging system 1 on the input unit 31. Furthermore, the
device-side communication controller 371 transmits an
operation instruction of the optical system 21 to the imaging
apparatus 2 by the first or second communication in response
to the operation of the user of the imaging system 1 on the
input unit 31 to operate the optical system 21 (to change the
positions of the zoom lens 211 and the focus lens 212 on the
optical axis).

[0090] The feature image generation unit 372 generates a
feature image indicating the features of the subject image
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based on latest feature information stored in the second
memory unit 34. The feature image (including the timestamp
associated with the feature information used for the genera-
tion of the feature image) generated by the feature image
generation unit 372 is then stored in the second memory unit
34.

[0091] The display controller 373 controls the operation of
the display unit 32, and causes the display unit 32 to display
a live view image corresponding to the imaging-side image
data stored in the second memory unit 34, or the feature image
stored in the second memory unit 34.

[0092] Theabove-mentioned display unit 32, feature image
generation unit 372, and display controller 373 have a func-
tion as a notification unit according to the present invention.
[0093] Ifthe communication device 3 is set in communica-
tion shooting mode (a mode of imaging a subject by use of the
imaging apparatus 2), when the user of the imaging system 1
performs a shooting operation on the input unit 31, the imag-
ing controller 374 transmits a shooting instruction to capture
an image (the shooting instruction also including a request to
transfer imaging-side image data obtained by the image cap-
ture) by the first or second communication via the device-side
communication unit 36. The imaging controller 374 then
records the imaging-side image data in the image data record-
ing unit 352 ifthe imaging-side image data is transferred from
the imaging apparatus 2.

[0094] On the other hand, if the communication device 3 is
set in normal shooting mode (a mode of imaging a subject by
use of the second imaging unit 33), when the user of the
communication device 3 performs a shooting operation on the
input unit 31, the imaging controller 374 causes the second
imaging unit 33 to image a subject, and records device-side
image data generated by the second imaging unit 33 in the
image data recording unit 352.

Operation of Imaging System

[0095] Next, the operation of the above-mentioned imaging
system 1 is described.

[0096] Inthe following description, itis assumed that com-
munication connections by the first and second communica-
tion have already been established (completed) between the
imaging apparatus 2 and the communication device 3. More-
over, the imaging-side image data, the feature information,
and the transmission/reception of a shooting instruction are
mainly described. The descriptions of the property informa-
tion, the position information, and the transmission/reception
of an operation instruction are omitted. Furthermore, the
communication device 3 is assumed to be set in communica-
tion shooting mode.

[0097] Hereinafter, the operation of the imaging apparatus
2 and the operation of the communication device 3 are
described in turn as the operation of the imaging system 1.

Operation of Imaging Apparatus

[0098] FIG. 3 is a flowchart illustrating the operation (an
imaging method according to the present invention) of the
imaging apparatus 2.

[0099] When the user of the imaging system 1 operates the
operating unit 24 and accordingly the power to the imaging
apparatus 2 is turned on (Step S101: Yes), the first control unit
29 causes the first imaging unit 25 to start imaging (Step
S102: animaging step). The imaging-side image data (includ-
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ing the timestamp) generated by the first imaging unit 25 is
sequentially stored in the first memory unit 26.

[0100] Next, the communication status determination unit
293 determines whether or not the communication status by
the first communication between the imaging apparatus 2 and
the communication device 3 is favorable (Step S103).

[0101] If it is determined in Step S103 that the communi-
cation status by the first communication is favorable (Step
S104: Yes), the imaging-side communication control unit 292
transmits the latest imaging-side image data (including the
timestamp) stored in the first memory unit 26 by the first
communication to the communication device 3 via the imag-
ing-side first communication unit 281 (Step S105).

[0102] On the other hand, if it is determined in Step S103
that the communication status by the first communication is
not favorable (Step S104: No), the feature information gen-
eration unit 291 generates feature information indicating the
features of a subject image included in an image correspond-
ing to the latest imaging-side image data stored in the first
memory unit 26, based on the imaging-side image data (Step
S106: a feature information generation step). The feature
information (including the timestamp) generated by the fea-
ture information generation unit 291 is stored in the first
memory unit 26.

[0103] The process of generating feature information (Step
S106) is described in detail below.

[0104] Next, the imaging-side communication control unit
292 transmits the latest feature information (including the
timestamp) stored in the first memory unit 26 by the second
communication to the communication device 3 via the imag-
ing-side second communication unit 282 (Step S107: a trans-
mission step).

[0105] After Step S105 or S107, the imaging-side commu-
nication control unit 292 judges whether or not to have
received a shooting instruction from the communication
device 3 by the first or second communication (Step S108).

[0106] Ifitisjudged tohave notreceived a shooting instruc-
tion (Step S108: No), the first control unit 29 judges whether
or not the user of the imaging system 1 has performed a
shooting operation of on the operating unit 24 (Step S109).

[0107] Ifitisjudged that there has been no shooting opera-
tion (Step S109: No), the imaging apparatus 2 returns to Step
S101.

[0108] Ifitisjudged tohave received a shooting instruction
(Step S108: Yes), or if it is judged that there has been a
shooting operation (Step S109: Yes), the first control unit 29
causes the first imaging unit 25 to image (Step S110).

[0109] Next, the first control unit 29 records the imaging-
side image data (including the timestamp) generated by the
imaging in the first recording unit 27 (Step S111).

[0110] Next, the imaging-side communication control unit
292 transmits (transfers) the latest imaging-side image data
recorded in the first recording unit 27 by the first communi-
cation to the communication device 3 via the imaging-side
first communication unit 281 (Step S112).

[0111] Here, if the communication status determination
unit 293 determines that the communication status by the first
communication is not favorable, the imaging-side communi-
cation control unit 292 executes Step S112 after the commu-
nication status determination unit 293 determines that the
communication status by the first communication is favor-
able.
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Process of Generating Feature Information

[0112] Next, the process of generating feature information
(Step S106) is described.

[0113] FIG. 4 is a flowchart illustrating the process of gen-
erating feature information (Step S106). FIGS. 5A and 5B are
diagrams illustrating the process of generating feature infor-
mation (Step S106). Specifically, FIG. 5A is a diagram illus-
trating an example of an aspect of using the imaging system 1
to image a subject (“two women” in FIG. 5A) while looking
at a screen of the display unit 32 of the communication device
3. In FIG. 5A, the attachment 4 is not used as the imaging
system 1. FIG. 5B is a diagram illustrating an image W101
imaged by the imaging apparatus 2 in the aspect of FIG. 5A.

[0114] The feature information generation unit 291 reads
latest imaging-side image data stored in the first memory unit
26 (Step S106A).

[0115] Next, the feature information generation unit 291
detects the faces of the figures (subject images) included in an
image corresponding to the read latest imaging-side image
data by a method such as pattern matching (Step S106B).

[0116] If the faces of the figures could be detected in Step
S106B (Step S106C: Yes), the feature information generation
unit 291 identifies the “number (“two” in the examples of
FIGS. 5A and 5B)” of faces detected in the image (the image
W101 in the examples of FIGS. 5A and 5B) corresponding to
the imaging-side image data, and the “positions (coordinate
values)” and “sizes” of the faces in the image, and generates
the identified “number”, “positions”, and “sizes” of the faces
as the feature information (Step S106D). Naturally, more
detailed information may be extracted. Information on “gen-
der”, “facial expression”, and “posture”, in addition to the
“orientation of the face”, may be extracted to be set as the
feature information. Naturally, personal authentication may
be performed.

[0117] On the other hand, if the faces of the figures could
not be detected in Step S106B (Step S106C: No), the feature
information generation unit 291 generates feature informa-
tion indicating that “there is nobody in the field of view”
(information indicating that features of the subject images are
not included in the image corresponding to the image data)
(Step S106E).

[0118] After Step S106D or S106E, the imaging apparatus
2 returns to the main routine illustrated in FIG. 3.

[0119] Here, the people’s faces were described. However, a
similar idea can also be applied to image determination apart
from the face. For example, those that can be determined from
the position and color, such as the sky and the sea, a straight
line, curve, and the like, an appearance of changing contrast
may be set as the feature information.

Operation of Communication Device

[0120] Next, the operation (an information notification
method according to the present invention) of the communi-
cation device 3 is described.

[0121] FIG. 6 is a flowchart illustrating the operation of the
communication device 3.

[0122] When the user of the imaging system 1 operates the
input unit 31 and accordingly the power to the communica-
tion device 3 is turned on (Step S201: Yes), the device-side
communication controller 371 judges whether or not to have
received the imaging-side image data (including the times-
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tamp) by the first communication from the imaging apparatus
2 via the device-side first communication unit 361 (Step
S202).

[0123] If it is judged to have received the imaging-side
image data (including the timestamp) (Step S202: Yes), the
device-side communication controller 371 stores the received
imaging-side image data (including the timestamp) in the
second memory unit 34. The display controller 373 then
causes the display unit 32 to display (live view display) a live
view image corresponding to the latest imaging-side image
data stored in the second memory unit 34 (Step S203).

[0124] Next, the imaging controller 374 judges whether or
not the user of the imaging system 1 has performed a shooting
operation on the input unit 31 (Step S204).

[0125] Ifitis judged that there has been no shooting opera-
tion (Step S204: No), the communication device 3 returns to
the Step S201.

[0126] On the other hand, if it is judged that there has been
a shooting operation (Step S204: Yes), the imaging controller
374 transmits a shooting instruction (also including a request
to transfer imaging-side image data obtained by image cap-
ture) by the first communication to the imaging apparatus 2
via the device-side first communication unit 361 (Step S205).
The communication device 3 subsequently returns to Step
S201.

[0127] Ifitis judged to have not received the imaging-side
image data (Step S202: No), the device-side communication
controller 371 judges whether or not to have received the
feature information (including the timestamp) by the second
communication from the imaging apparatus 2 via the device-
side second communication unit 362 (Step S206).

[0128] Ifitis judged to have not received the feature infor-
mation (including the timestamp) (Step S206: No), the com-
munication device 3 returns to Step S201.

[0129] Onthe other hand, ifit is judged to have received the
feature information (including the timestamp) (Step S206:
Yes), the device-side communication controller 371 stores the
received feature information (including the timestamp) in the
second memory unit 34. The feature image generation unit
372 then generates a feature image indicating the features of
a subjectimage based on the feature information (Step S207).
The feature image (including the timestamp) generated by the
feature image generation unit 372 is stored in the second
memory unit 34.

[0130] The process of generating a feature image (Step
S207) is described in detail below.

[0131] Next, the display controller 373 causes the display
unit 32 to display the latest feature image stored in the second
memory unit 34 (Step S208).

[0132] The above-mentioned Steps S206 to S208 corre-
spond to a notification step according to the present invention.

[0133] Next, the imaging controller 374 judges whether or
not the user of the imaging system 1 has performed a shooting
operation on the input unit 31 (Step S209).

[0134] Ifitis judged that there has been no shooting opera-
tion (Step S209: No), the communication device 3 returns to
Step S201.

[0135] On the other hand, if it is judged that there has been
a shooting operation (Step S209: Yes), the imaging controller
374 transmits a shooting instruction (also including a request
to transfer imaging-side image data obtained by image cap-
ture) by the second communication to the imaging apparatus
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2 via the device-side second communication unit 362 (Step
S210). The communication device 3 subsequently returns to
Step S201.

Process of Generating Feature Image

[0136] Next, the process of generating a feature image
(Step S207) is described.

[0137] FIG. 7 is a flowchart illustrating the process of gen-
erating a feature image (Step S207). FIGS. 8A and 8B are
diagrams illustrating the process of generating a feature
image (Step S207). Specifically, FIG. 8A is a diagram corre-
sponding to FIGS. 5A and 5B, and illustrating a feature image
W201 generated if the faces of the figures (subject images)
have been detected in the image W101 (Step S106C: Yes).
FIG. 8B is a diagram illustrating a feature image W202 gen-
erated if the faces of the figures (subject images) have not
been detected (Step S106C: No).

[0138] The feature image generation unit 372 reads latest
feature information stored in the second memory unit 34
(Step S207A).

[0139] Next, the feature image generation unit 372 judges
whether or not the faces of the figures (subject images) have
been detected in the process of generating feature information
(Step S106) by the imaging apparatus 2 based on the read
latest feature information (Step S207B).

[0140] Ifitis judged that the faces of the figures have been
detected (Step S207B: Yes), the feature image generation unit
372 recognizes the feature information (the “number”, “posi-
tions (coordinate values)”, and “sizes” of the faces), and
generates a feature image where graphics mimicking the
faces having the specified sizes are placed in the specified
number of faces at the specified positions (coordinate values)
(Step S207C).

[0141] In the example of FIG. 8A, the feature image gen-
eration unit 372 adopts a circular graphic shape F (F1 and F2)
as the graphic mimicking the face. In the examples of FIGS.
5A, 5B, and 8A, the specified number of faces is “two”.
Accordingly, as illustrated in FIG. 8A, the feature image
generation unit 372 generates the feature image W201 where
the two circular graphics F1 and F2 are placed in the specified
sizes at the specified positions (coordinate values). Here, the
reason why they are expressed as graphics is that it is easy to
check the size, position, number, and the like intuitively.
Naturally, information on gender, facial expression, and the
like may be included to make an avatar-like expression. The
avatar may be changed according to the result of personal
authentication, or may be self-created. In this case, the iden-
tification is further facilitated. Taking pictures becomes more
fun. The avatar may move and talk within a limit that does not
disturb the composition to gain time during a time from the
transmission to the display of the captured image. Conse-
quently, the user can spend a waiting time for a connection of
Wi-Fi (registered trademark) or the like, diverting his/her
mind. In this case, in Step S208 illustrated in FIG. 6, corre-
sponding avatars may be changed and displayed in chrono-
logical order or sequentially, as appropriate, and a plurality of
images may be switched in an animated fashion, audio may
be output and the display of characters may be changed. An
alert or telop such as “connecting” may be presented. Natu-
rally, in addition to the graphic expression and the avatar
expression, the character expression may be offered supple-
mentarily, which may be played back in audio supplementa-
rily. If the display unit takes a configuration to vibrate or
deform, it is also possible to judge the position of a face by
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touch typing. As described above, the result of determining
the sky, the sea, a straight line, a curve, and the like may be
displayed. For example, a display such as “there is the horizon
in the center of the screen” becomes possible. Furthermore, a
display such as “the horizon is tilted” is also possible adding
also information of a posture sensor and the like.

[0142] Onthe other hand, if it is judged that the faces of the
figures have not been detected (Step S207B: No), the feature
image generation unit 372 generates the feature image W202
on which characters of a message M1 that “there is nobody in
the field of view” (information indicating that the features of
the subject image are not included in the image corresponding
to the image data) are displayed as illustrated in the example
of FIG. 8B (Step S207D).

[0143] After Step S207C or S207D, the communication
device 3 returns to the main routine illustrated in FIG. 6.
[0144] In the imaging system 1 according to the first
embodiment described above, the imaging apparatus 2 gen-
erates imaging-side image data by imaging, and generates
feature information smaller in data amount than the imaging-
side image data, the feature information indicating the fea-
tures of a subject image included in an image corresponding
to the imaging-side image data. Moreover, the imaging sys-
tem 1 transmits and receives the imaging-side image data by
the first communication if the communication status by the
first communication between the imaging apparatus 2 and the
communication device 3 is favorable, and transmits and
receives the feature information by the second communica-
tion in a communication mode different from the first com-
munication if the communication status by the first commu-
nication is not favorable. The communication device 3 then
displays a live view image corresponding to imaging-side
image data when having received the imaging-side image
data from the imaging apparatus 2, and generates and displays
a feature image indicating the features of a subject image
based on feature information when having received the fea-
ture information from the imaging apparatus 2.

[0145] From the above points, the user of the imaging sys-
tem 1 can grasp the field of view of the imaging apparatus 2 by
checking a feature image displayed on the display unit 32 of
the communication device 3 due to the transmission/recep-
tion of the feature information and the display of the feature
image even if the communication status by the first commu-
nication is not favorable. In other words, even in the above-
mentioned case, it produces the effects of enabling image
capture by use of communication between the imaging appa-
ratus 2 and the communication device 3, and of enabling the
promotion of an improvement in convenience.

[0146] Moreover, in the first embodiment, the imaging
apparatus 2 detects the faces of subject images from an image
corresponding to the imaging-side image data, and generates
the “number”, “sizes”, and “positions (coordinate values)” of
the faces as the feature information. When having received
the feature information from the imaging apparatus 2, the
communication device 3 generates and displays a feature
image (the feature image W201 in the example of FIG. 8A)
where graphics (the graphics F (F1 and F2) in the example of
FIG. 8A) mimicking the faces of the subjects having the sizes
based on the feature information are placed in the number
based on the feature information at the positions based on the
feature information.

[0147] Hence, the user of the imaging system 1 can roughly
set the composition for image capture by checking the feature
image (the feature image W201 in the example of FIG. 8A)
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displayed on the display unit 32 of the communication device
3 even if the communication status by the first communica-
tion is not favorable so that a live view image cannot be
checked. Therefore, an improvement in convenience can be
further promoted.

Modification of First Embodiment

[0148] FIG. 9 is a diagram illustrating a modification of the
above-mentioned first embodiment. Specifically, FIG. 9 is a
diagram illustrating a feature image W203 generated if the
faces of the figures have been detected in the process of
generating feature information (Step S106) (Step S106C:
Yes).

[0149] In the above-mentioned first embodiment, in Step
S2070, the feature image W201 is generated which expresses
the “number”, “positions”, and “sizes” of the faces of the
figures in the graphics F. However, the expression is not
limited to this. As illustrated in FIG. 9, the feature image
W203 may be generated which displays characters of a mes-
sage M2.

[0150] Specifically, if judging that the faces of the figures
have been detected (Step S207B: Yes), the feature image
generation unit 372 recognizes the feature information (the
number, positions (coordinate values) and sizes of the faces),
and generates the feature image W203 on which the charac-
ters of the message M2 that “[] persons appear in size AA at
OO ofthe screen” are displayed, as illustrated in FIG. 9. This
may be played back in audio.

[0151] Also if the field of view of the imaging apparatus 2
is expressed with the characters of the message M2 (the
display of the feature image W203) in this manner, the user of
the imaging system 1 can roughly set the composition for
image capture by checking the feature image W203.

[0152] In the above-mentioned first embodiment, the fea-
ture information generation unit 291 identifies all of the
“number”, “sizes”, and “positions” of faces of subject images
included in an image corresponding to imaging-side image
data. However, the embodiment is not limited to this. At least
any of the “number”, “sizes”, and “positions” of faces of
subject images may be identified to generate at least any of the
identified “number”, “sizes”, and “positions” of the faces of
the subject images as the feature information.

Second Embodiment

[0153] Next, a second embodiment of the present invention
is described.
[0154] In the following description, the same reference

numerals are assigned to similar configurations and steps to
the above-mentioned first embodiment. Their detailed
descriptions are omitted or simplified.

[0155] An imaging system according to the second
embodiment is different in the processes of generating feature
information and a feature image from the imaging system 1
(FIG. 2) illustrated in the above-mentioned first embodiment.
[0156] Hereinafter, the configuration of the imaging system
according to the second embodiment is described.

Configuration of Imaging System

[0157] The first control unit 29 (the feature information
generation unit 291) configuring the imaging apparatus 2
according to the second embodiment is changed in the func-
tion of the process of generating feature information from the



US 2015/0237249 Al

first control unit 29 (the feature information generation unit
291) described in the above-mentioned first embodiment.

[0158] The second control unit 37 (the feature image gen-
eration unit 372) configuring the communication device 3
according to the second embodiment is changed in the func-
tion of the process of generating a feature image from the
second control unit 37 (the feature image generation unit 372)
described in the above-mentioned first embodiment.

[0159] The display unit 32, the feature image generation
unit 372, and the display controller 373 have the function as
the notification unit according to the present invention.

[0160] Moreover, the second information recording unit
353 is added to the second recording unit 35 configuring the
communication device 3 according to the second embodi-
ment, which is different from the second recording unit 35
described in the above-mentioned first embodiment (FIG. 2).

[0161] The second information recording unit 353 records
subject image information (hereinafter described as the sec-
ond subject image information) where information indicating
the features of a subject image is associated according to the
type among a plurality of types of subject image.

[0162] Here, thetypes of subjectimage can be illustrated by
example as animals such as “persons”, “dogs”, “cats”, and
“birds”, buildings such as “buildings”, and landscapes such as
“mountains”, the “sky”, and the “sea”. Moreover, the infor-
mation indicating the features of a subject image can be
illustrated by example as the “shape”, the “color”, and the
“moving amount (moving speed)”.

Operation of Imaging System

[0163] Next, the operation of the imaging system 1 accord-
ing to the second embodiment is described.

[0164] Hereinafter, the operation of the imaging apparatus
2 and the operation of the communication device 3 are
described in turn as the operation of the imaging system 1.

Operation of Imaging Apparatus

[0165] The operation (the imaging method according to the
present invention) of the imaging apparatus 2 according to the
second embodiment is different only in the process of gener-
ating feature information (Step S106) from the operation
(FIGS. 3 and 4) of the imaging apparatus 2 described in the
above-mentioned first embodiment. Hence, only the process
of generating feature information (Step S106) is hereinafter
described as the operation of the imaging apparatus 2.

[0166] FIG. 10 is a flowchart illustrating the process of
generating feature information (Step S106) according to the
second embodiment of the present invention. FIGS. 11A and
11B are diagrams illustrating the process of generating fea-
ture information (Step S106) according to the second
embodiment of the present invention. Specifically, FIG. 11A
is a diagram illustrating an example of an aspect of using the
imaging system 1 to image a subject (a “bird” in FIG. 11A)
while looking at the screen of the display unit 32 of the
communication device 3. In FIG. 11A, the attachment 4 is not
used as the imaging system 1. FIG. 11B is a diagram illus-
trating an image W102 imaged by the imaging apparatus 2 in
the aspect of FIG. 11A.

[0167] The feature information generation unit 291 reads
latest imaging-side image data stored in the first memory unit
26 as inthe above-mentioned first embodiment (Step S106A).
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[0168] Next, the feature information generation unit 291
identifies a subject image included in an image corresponding
to the read latest imaging-side image data (Step S106F).
[0169] For example, the feature information generation
unit 291 analyzes the imaging-side image data to calculate
correlativity (correlativity of luminance, color difference,
hue, lightness, chroma, and the like) between a pixel of inter-
est and its surrounding pixels. The feature information gen-
eration unit 291 then extracts feature points that determine the
contour of the subject image included in the image corre-
sponding to the imaging-side image data from the correlativ-
ity, and identifies the subject image (contour) by the extrac-
tion of the feature points.

[0170] If the subject image could be identified in step
S106F (Step S106G: Yes), the feature information generation
unit 291 stores, in the first memory unit 26, the “shape” of the
subject image (the “bird” in the examples of FIGS. 11A and
11B) identified in the image (the image W102 in the examples
of FIGS. 11A and 11B) corresponding to the imaging-side
image data, the “size” and “position (coordinate value)” in the
image, and the “color” (Step S106H).

[0171] Next, the feature information generation unit 291
judges whether or not the imaging-side image data (the sub-
ject image has already been identified in Step S106F)
acquired immediately before the latest imaging-side image
data read in Step S106A is stored in the first memory unit 26
(whether or not there is the imaging-side image data acquired
the previous time) (Step S1061). “Immediately before” indi-
cates immediately before in time based on the timestamp.
[0172] If it is judged that there is not the imaging-side
image data acquired the previous time (Step S1061: No), the
imaging apparatus 2 shifts to Step S106N.

[0173] On the other hand, if it is judged that there is the
imaging-side image data acquired the previous time (Step
S1061: Yes), the feature information generation unit 291 com-
pares the latest imaging-side image data (the subject image)
with the imaging-side image data (the subject image)
acquired the previous time (Step S106J).

[0174] If it is judged that there is no movement in the
subject image included in the images corresponding to the
pieces of the imaging-side image data as a result of the com-
parison of the pieces of the imaging-side image data in Step
S106J (Step S106K: No), the imaging apparatus 2 shifts to
Step S106N.

[0175] On the other hand, if it is judged that there is a
movement in the subject image included in the images corre-
sponding to the pieces of the imaging-side image data as a
result of the comparison of the pieces of the imaging-side
image data in Step S106J] (Step S106K: Yes), the feature
information generation unit 291 stores, in the first memory
unit 26, a “moving direction (a direction from the position of
the subject image in the image corresponding to the imaging-
side image data acquired the previous time to the position of
the subject image in the image corresponding to the latest
imaging-side image data)”, and a “moving amount (an inter-
coordinate distance (moving speed) between the position (co-
ordinate value) of the subject image in the image correspond-
ing to the imaging-side image data acquired the previous time
and the position (coordinate value) of the subject image in the
image corresponding to the latest imaging-side image data,”
in the images of the subject image (Step S106L.).

[0176] Next, the feature information generation unit 291
generates, as the feature information, the “shape”, “size”,
“position”, “color”, “moving direction,” and “moving
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amount (moving speed)” of the subject image stored in the
first memory unit 26 in Steps S106H and S106L. (Step
S106M).

[0177] If it is judged that there is not the imaging-side
image data acquired the previous time (Step S1061: No), or if
it is judged that there is no movement in the subject image
included in the images corresponding to the pieces of the
imaging-side image data (Step S106K: No), the feature infor-
mation generation unit 291 generates, as the feature informa-
tion, the “shape”, “size”, “position”, and “color” of the sub-
ject image stored in the first memory unit 26 in Step S106H
(Step S106N).

[0178] Moreover, if the subject image could not be identi-
fied in Step S106F due to reasons such as that the contrast of
the imaging-side image data is low, and that the subject image
is not included in the imaging-side image data (Step S106G:
No), the feature information generation unit 291 generates
feature information indicating that the subject image cannot
be identified (Step S1060).

[0179] After Step S106M, S106N, or S1060, the imaging
apparatus 2 returns to the main routine illustrated in FIG. 3.

Operation of Communication Device

[0180] Next, the operation (the information notification
method according to the present invention) of the communi-
cation device 3 according to the second embodiment is
described.

[0181] The operation of the communication device 3
according to the second embodiment is different only in the
process of generating a feature image (Step S207) from the
operation (FIGS. 6 and 7) of the communication device 3
described in the above-mentioned first embodiment. Hence,
only the process of generating a feature image (Step S207) is
hereinafter described as the operation of the communication
device 3.

[0182] FIG. 12 is a flowchart illustrating the process of
generating a feature image (Step S207) according to the sec-
ond embodiment of the present invention. FIGS. 13A and
13B are diagrams illustrating the process of generating a
feature image (Step S207) according to the second embodi-
ment of the present invention. Specifically, FIG. 13A is a
diagram corresponding to FIGS. 11A and 11B, and illustrat-
ing a feature image W204 generated if the subject image has
been identified in the image W102 (Step S106G: Yes). FIG.
13B is a diagram illustrating a feature image W205 generated
if the subject image has not been identified (Step S106G: No).
[0183] The feature image generation unit 372 reads latest
feature information stored in the second memory unit 34 as in
the above-mentioned first embodiment (Step S207A).
[0184] Next, the feature image generation unit 372 judges
based on the read latest feature information whether or not the
subject image has been identified in the process of generating
feature information (Step S106) by the imaging apparatus 2
(Step S207E).

[0185] Ifitis judged that the subject image has been iden-
tified (Step S207E: Yes), the feature image generation unit
372 estimates the subject image (type) matching the feature
information, referring to the second subject image informa-
tion recorded in the second information recording unit 353
(Step S207F).

[0186] Here, if the feature information is the “shape”,
“size”, “position”, and “color” of the subject image, the fea-
ture image generation unit 372 estimates the subject image
(type) matching the “shape” and “color” of the subject image

Aug. 20, 2015

based on the feature information, referring to the second
subject image information. Moreover, if the feature informa-
tion is the “shape”, “size”, “position”, “color”, “moving
direction”, and “moving amount (moving speed)” of the sub-
ject image, the feature image generation unit 372 estimates
the subject image (type) matching the “shape”, “color”, and
“moving amount (moving speed)” of the subject image based
on the feature information, referring to the second subject
image information.

[0187] If the subject image (type) could be estimated in
Step S207F (Step S207G: Yes), the feature image generation
unit 372 generates, as the feature image, characters indicating
the estimated type of subject image and the feature informa-
tion (Step S207H).

[0188] In the example of FIG. 13 A, the feature image gen-
eration unit 372 generates the feature image W204 where
character information L is displayed in which the estimated
type of subject image (the “bird” in the examples of FIGS.
11A,11B, and 13A) and the feature information are applied to

2 < (L3

the items of the “type of subject image”, “size”, “position”,
“color”, “moving direction”, and “moving amount”. Natu-
rally, it is needless to say that an image can be expressed as an
avatar and the like. The same applies to the case of the above-
mentioned first embodiment, but the avatar information and
the like are simply required to be recorded in the second
recording unit 35 and the like by an information device. The
avatar information and the like may be downloaded, or self-
created.

[0189] If the second subject image information did not
contain the subject image (type) matching the feature infor-
mation so that the subject image (type) could not be estimated
in Step S207F (Step S207G: No), the feature image genera-
tion unit 372 generates characters indicating the feature infor-
mation as the feature image (Step S2071).

[0190] For example, the feature image generation unit 372
generates a feature image without the item of the “type of
subject image” in the feature image W204 illustrated in FIG.
13A.

[0191] If it is judged that the subject image has not been
identified (Step S207E: No), the feature image generation
unit 372 generates the feature image W205 on which charac-
ters of a message M3 that “there is no subject image that can
be identified in the field of view” is displayed, as illustrated in
FIG. 13B (Step S207)).

[0192] After Step S207H, S2071, or S207]J, the communi-
cation device 3 returns to the main routine illustrated in FIG.
6.

[0193] The second embodiment described above has the
following effects in addition to similar effects to the above-
mentioned first embodiment.

[0194] Inthe second embodiment, the imaging apparatus 2
identifies the “shape”, “size”, “color”, “position”, “moving
direction”, and “moving amount (moving speed)” of a subject
image included in an image(s) corresponding to imaging-side
image data, and generates, as the feature information, the
identified “shape”, “size”, “color”, “position”, “moving
direction”, and “moving amount (moving speed)” of the sub-
ject image. When having received the feature information
from the imaging apparatus 2, the communication device 3
estimates the type of subject image based on the feature
information and the second subject image information, and
generates and displays a feature image (the feature image
W204 in the example of FIG. 13A) including the estimated
type of subject image.
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[0195] Hence, even if the communication status by the first
communication is not favorable so that a live view image
cannot be checked, the user of the imaging system 1 can grasp
whether or not a subject image (the “bird” in the examples of
FIGS. 11A and 11B) that the user is attempting to capture is
within the field of view of the imaging apparatus 2, by check-
ing a feature image (the feature image W204 in the example of
FIG. 13A) displayed on the display unit 32 of the communi-
cation device 3. Moreover, the user of the imaging system 1
can roughly set the composition for image capture by check-
ing the feature image (the feature image W204 in the example
of FIG. 13A) including the “size”, “position”, and the like of
the subject image, in addition to the type of subject image.
Therefore, an improvement in convenience can be further
promoted.

Modification of Second Embodiment

[0196] In the above-mentioned second embodiment, the
imaging apparatus 2 transmits only feature information to the
communication device 3 in Step S107. However, the embodi-
ment is not limited to this. It may be configured to transmit the
following additional information in addition to the feature
information.

[0197] The additional information can be illustrated by
example as distance information related to the distance
between the imaging apparatus 2 and a subject, measured by
a distance sensor provided to the imaging apparatus 2. A
method for measuring the distance between the imaging
apparatus 2 and the subject is not limited to the measurement
method by a distance sensor. A method for calculating the
distance based on imaging-side image data may be adopted.
Moreover, the additional information can be illustrated by
example as elevation angle information related to an angle of
elevation from the imaging apparatus 2 to the subject mea-
sured by an azimuth sensor provided to the imaging apparatus
2. Furthermore, the additional information can be illustrated
by example as current position information related to the
current position of the imaging apparatus 2 acquired by a
current position acquisition unit, provided to the imaging
apparatus 2, for acquiring the current position of the imaging
apparatus 2 using the GPS (Global Positioning System).
Moreover, the additional information can be illustrated by
example as date and time information related to the current
date and time provided from a real time clock or the like
provided to the imaging apparatus 2.

[0198] The communication device 3 estimates the subject
image (type) based on the above-mentioned additional infor-
mation in addition to the feature information in Step S207F.
[0199] In the above-mentioned second embodiment, the
feature information generation unit 291 identifies all of the
“shape”, “size”, “position”, and “color” of the subject image
included in the image corresponding to the imaging-side
image data in Steps S106F to S106H. However, the embodi-
ment is not limited to this. It may be configured in such a
manner as that at least any of the “shape”, “size”, “position”,
and “color” of the subject image is identified, and at least any
of the identified “shape”, “size”, “position”, and “color” of
the subject image is stored in the first memory unit 26. More-
over, the feature information generation unit 291 identifies all
of the “moving direction” and “moving amount” of the sub-
ject image included in the images corresponding to the latest
imaging-side image data and the imaging-side image data
acquired the previous time, in Steps S106J to S106L.. How-
ever, the embodiment is not limited to this. It may be config-
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ured in such a manner as that at least any of the “moving
direction” and “moving amount” of the subject image is iden-
tified, and at least any of the identified “moving direction” and
“moving amount” of the subject is stored in the first memory
unit 26.

Third Embodiment
[0200] Next, athird embodiment of the present invention is
described.
[0201] In the following description, the same reference

numerals are assigned to similar configurations and steps to
the above-mentioned first and second embodiments. Their
detailed descriptions are omitted or simplified.

[0202] An imaging system according to the third embodi-
ment is different in the processes of generating feature infor-
mation and a feature image from the imaging system 1 (FIG.
2) described in the above-mentioned first embodiment.
[0203] The configuration of the imaging system according
to the third embodiment is hereinafter described.

Configuration of Imaging System

[0204] The first control unit 29 (the feature information
generation unit 291) configuring the imaging apparatus 2
according to the third embodiment is changed in the function
of'the process of generating feature information from the first
control unit 29 (the feature information generation unit 291)
described in the above-mentioned first embodiment.

[0205] Moreover, the first information recording unit 271 is
added to the first recording unit 27 configuring the imaging
apparatus 2 according to the third embodiment, which is
different from the first recording unit 27 described in the
above-mentioned first embodiment (FIG. 2).

[0206] The first information recording unit 271 records
subject image information (hereinafter described as the first
subjectimage information) similar to the subject image infor-
mation (the second subject image information) recorded in
the second information recording unit 353 described in the
above-mentioned second embodiment.

[0207] The second control unit 37 (the feature image gen-
eration unit 372) configuring the communication device 3
according to the third embodiment is changed in the function
of'the process of generating a feature image from the second
control unit 37 (the feature image generation unit 372)
described in the above-mentioned first embodiment.

[0208] The display unit 32, the feature image generation
unit 372, and the display controller 373 have the function as
the notification unit according to the present invention.

Operation of Imaging System

[0209] Next, the operation of the imaging system 1 accord-
ing to the third embodiment is described.

[0210] Hereinafter, the operation of the imaging apparatus
2 and the operation of the communication device 3 are
described in turn as the operation of the imaging system 1.

Operation of Imaging Apparatus

[0211] The operation (the imaging method according to the
present invention) of the imaging apparatus 2 according to the
third embodiment is different only in the process of generat-
ing feature information (Step S106) from the operation
(FIGS. 3 and 4) of the imaging apparatus described in the
above-mentioned first embodiment. Hence, only the process
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of generating feature information (Step S106) is hereinafter
described as the operation of the imaging apparatus 2.

[0212] FIG. 14 is a flowchart illustrating the process of
generating feature information (Step S106) according to the
third embodiment of the present invention.

[0213] As illustrated in FIG. 14, the process of generating
feature information according to the third embodiment is
different in a point that Steps S106M and S106N are changed
to Steps S106P to S106T from the process of generating
feature information (FIG. 10) described in the above-men-
tioned second embodiment. Hence, only Steps S106P to
S106T are hereinafter described.

[0214] Step S106P is Executed after Step S106L.

[0215] Specifically, the feature information generation unit
291 estimates the subject image (type) matching the “shape”,
“size”, “position”, “color”, “moving direction”, and “moving
amount (moving speed)” of the subject image stored in the
first memory unit 26 in Steps S106H and S106L, referring to
the first subject image information recorded in the first infor-
mation recording unit 271 as in Step S207F described in the

above-mentioned second embodiment (Step S106P).

[0216] If it is judged that there is not the imaging-side
image data acquired the previous time (Step S1061: No), or if
it is judged that there is no movement in the subject image
included in the images corresponding to the pieces of the
imaging-side image data (Step S106K: No), Step S106Q is
executed.

[0217] Specifically, the feature information generation unit
291 estimates the subject image (type) that matches the
“shape”, “size”, “position”, and “color” of the subject image
stored in the first memory unit 26 in Step S106H, referring to
the first subject image information recorded in the first infor-
mation recording unit 271 as in Step S207F described in the

above-mentioned second embodiment (Step S106Q)).

[0218] If the subject image (type) could be estimated in
Step S106P or S106Q (Step S106R: Yes), the feature infor-
mation generation unit 291 generates, as the feature informa-
tion, the estimated type of subject image, and the information
already stored in the first memory unit 26 (Step S106S).

[0219] On the other hand, if the subject image (type) could
not be estimated in Step S106P or S106Q (Step S106R: No),
the feature information generation unit 291 generates, as the
feature information, only the information already stored in
the first memory unit 26 (Step S1067T).

[0220] The above-mentioned information already stored in
the first memory unit 26 is different between a case where the
subject image (type) is attempted to be estimated in Step
S106P and a case where the subject image (type) is attempted
to be estimated in Step S106Q.

[0221] In other words, if the subject image (type) is
attempted to be estimated in Step S106P, the above-men-
tioned information is the “shape”, “size”, “position”, “color”,
“moving direction”, and “moving amount (moving speed)” of
the subject image stored in the first memory unit 26 in Steps
S106H and S106L. On the other hand, if the subject image
(type) is attempted to be estimated in Step S106Q), the above-
mentioned information is the “shape”, “size”, “position”, and
“color” of the subject image stored in the first memory unit 26

in Step S106H.

[0222] After Step S106S, S106T, or S1060, the imaging
apparatus 2 returns to the main routine illustrated in FIG. 3.
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Operation of Communication Device

[0223] Next, the operation (the information notification
method according to the present invention) of the communi-
cation device 3 according to the third embodiment is
described.

[0224] The operation of the communication device 3
according to the third embodiment is different only in the
process of generating a feature image (Step S207) from the
operation (FIGS. 6 and 7) of the communication device 3
described in the above-mentioned first embodiment. Hence,
only the process of generating a feature image (Step S207) is
hereinafter described as the operation of the communication
device 3.

[0225] FIG. 15 is a flowchart illustrating the process of
generating a feature image (Step S207) according to the third
embodiment of the present invention.

[0226] Asillustrated in FIG. 15, the process of generating a
feature image according to the third embodiment is different
in a point that Steps S207F to S2071 are changed to Step
S207K from the process of generating a feature image (FIG.
12) described in the above-mentioned second embodiment.
Hence, only Step S207K is hereinafter described.

[0227] Step S207K is executed if it is judged that the sub-
ject image has been identified (Step S207E: Yes).

[0228] Specifically, the feature image generation unit 372
generates a feature image on which the character information
L based on the feature information is displayed, as in the
feature image W204 illustrated in FIG. 13A (Step S207K).
[0229] After Step S207K or 5207], the communication
device 3 returns to the main routine illustrated in FIG. 6.
[0230] As in the third embodiment described above, also if
the subject image (type) is estimated on the imaging appara-
tus 2 side, it is possible to enjoy similar effects to the above-
mentioned second embodiment.

Modification of Third Embodiment

[0231] In the above-mentioned third embodiment, the
imaging apparatus 2 estimates a subject image (type) based
on information such as the “shape” of the subject image in
Steps S106P and S106Q. However, the embodiment is not
limited to this. It may be configured to estimate the subject
image (type) based on the following additional information in
addition to the above information.

[0232] The additional information can be illustrated by
example as distance information related to the distance
between the imaging apparatus 2 and the subject image, mea-
sured by a distance sensor provided to the imaging apparatus
2. A method for measuring the distance between the imaging
apparatus 2 and the subject image is not limited to the mea-
surement method by a distance sensor. A method for calcu-
lating the distance based on imaging-side image data may be
adopted. Moreover, the additional information can be illus-
trated by example as elevation angle information related to an
angle of elevation from the imaging apparatus 2 to the subject
measured by an azimuth sensor provided to the imaging appa-
ratus 2. Furthermore, the additional information can be illus-
trated by example as current position information related to
the current position of the imaging apparatus 2 acquired by a
current position acquisition unit, provided to the imaging
apparatus 2, for acquiring the current position of the imaging
apparatus 2 using the GPS (Global Positioning System).
Moreover, the additional information can be illustrated by
example as date and time information related to the current
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date and time provided from a real time clock or the like
provided to the imaging apparatus 2.

Fourth Embodiment
[0233] Next, a fourth embodiment of the present invention
is described.
[0234] In the following description, the same reference

numerals are assigned to similar configurations and steps to
the above-mentioned first embodiment. Their detailed
descriptions are omitted or simplified.

[0235] Animaging system according to the fourth embodi-
ment is different in the process of generating feature infor-
mation and the process of displaying an image based on the
feature information from the imaging system 1 (FIG. 2) illus-
trated in the above-mentioned first embodiment.

[0236] Hereinafter, the configuration of the imaging system
according to the fourth embodiment is described.

Configuration of Imaging System

[0237] The first control unit 29 (the feature information
generation unit 291) configuring the imaging apparatus 2
according to the fourth embodiment is changed in the func-
tion of the process of generating feature information from the
first control unit 29 (the feature information generation unit
291) described in the above-mentioned first embodiment.
[0238] The feature image generation unit 372 is omitted
from the second control unit 37 configuring the communica-
tion device 3 according to the fourth embodiment as com-
pared to the second control unit 37 (FIG. 2) described in the
above-mentioned first embodiment. With the omission of the
feature image generation unit 372, the second control unit
(the display controller 373) is changed in the function of the
process of displaying an image based on feature information
from the second control unit 37 described in the above-men-
tioned first embodiment.

[0239] The display unit 32 and the display controller 373
have the function as the notification unit according to the
present invention.

Operation of Imaging System

[0240] Next, the operation of the imaging system 1 accord-
ing to the fourth embodiment is described.

[0241] Hereinafter, the operation of the imaging apparatus
2 and the operation of the communication device 3 are
described in turn as the operation of the imaging system 1.

Operation of Imaging Apparatus

[0242] The operation (the imaging method according to the
present invention) of the imaging apparatus 2 according to the
fourth embodiment is different only in the process of gener-
ating feature information (Step S106) from the operation
(FIGS. 3 and 4) of the imaging apparatus described in the
above-mentioned first embodiment. Hence, only the process
of generating feature information (Step S106) is hereinafter
described as the operation of the imaging apparatus 2.
[0243] FIG. 16 is a flowchart illustrating the process of
generating feature information (Step S106) according to the
fourth embodiment of the present invention.

[0244] The feature information generation unit 291 reads
latest imaging-side image data stored in the first memory unit
26 as inthe above-mentioned first embodiment (Step S106A).
[0245] Next, the feature information generation unit 291
performs a resizing process to reduce the image size of the
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read latest imaging-side image data (Step S106U), and gen-
erates, as the feature information, the resized image data after
the resizing process (Step S106V).

[0246] After Step S106V, the imaging apparatus 2 returns
to the main routine illustrated in FIG. 3.

Operation of Communication Device

[0247] Next, the operation (the information notification
method according to the present invention) of the communi-
cation device 3 according to the fourth embodiment is
described.

[0248] FIG. 17 is a flowchart illustrating the operation of
the communication device 3 according to the fourth embodi-
ment of the present invention.

[0249] As illustrated in FIG. 17, the operation of the com-
munication device 3 according to the fourth embodiment is
different only in the points that the process of generating a
feature image (Step S207) is omitted and that Steps S206 and
S208 are changed to Steps S211 and S212, from the operation
(FIGS. 6 and 7) of the communication device 3 described in
the above-mentioned first embodiment. Hence, only Steps
S211 and S212 are hereinafter described as the operation of
the communication device 3.

[0250] Step S211 is executed if it is judged to have not
received the imaging-side image data (Step S202: No).
[0251] Specifically, the device-side communication con-
troller 371 judges whether or not to have received the resized
image data (including the timestamp) being the feature infor-
mation by the second communication from the imaging appa-
ratus 2 via the device-side second communication unit 362
(Step S211).

[0252] Ifitisjudged to have not received the resized image
data (including the timestamp) (Step S211: No), the commu-
nication device 3 returns to Step S201.

[0253] Onthe other hand, ifit is judged to have received the
resized image data (including the timestamp) (Step S211:
Yes), the device-side communication controller 371 stores the
received resized image data (including the timestamp) in the
second memory unit 34. The display controller 373 then reads
latest resized image data stored in the second memory unit 34,
and causes the display unit 32 to display an image corre-
sponding to the resized image data (Step S212).

[0254] After Step S212, the communication device 3 shifts
to Step S209.
[0255] The above-mentioned Steps S211 and S212 corre-

spond to the notification step according to the present inven-
tion.

[0256] The fourth embodiment described above has the
following effects in addition to similar effects to the above-
mentioned first embodiment.

[0257] In the imaging system 1 according to the fourth
embodiment, the imaging apparatus 2 performs the resizing
process on imaging-side image data, and generates, as the
feature information, the resized image data after the resizing
process. When receiving the feature information (resized
image data) from the imaging apparatus 2, the communica-
tion device 3 displays an image corresponding to the resized
image data.

[0258] Asdescribed above, feature information can be gen-
erated by a simple imaging process. Moreover, there is no
need to generate a feature image by, for example, the analysis
of' the feature information. Accordingly, it is possible to pro-
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mote the simplification of the configuration of the imaging
system 1, and enjoy similar effects to the above-mentioned
first embodiment.

Fifth Embodiment
[0259] Next, a fifth embodiment of the present invention is
described.
[0260] In the following description, the same reference

numerals are assigned to similar configurations and steps to
the above-mentioned first embodiment. Their detailed
descriptions are omitted or simplified.

[0261] An imaging system according to the fifth embodi-
ment is different in the process of generating feature infor-
mation, and the process of displaying an image based on the
feature information from the imaging system 1 (FIG. 2) illus-
trated in the above-mentioned first embodiment.

[0262] Hereinafter, the configuration ofthe imaging system
according to the fifth embodiment is described.

Configuration of Imaging System

[0263] The first control unit 29 (the feature information
generation unit 291) configuring the imaging apparatus 2
according to the fifth embodiment is changed in the function
of'the process of generating feature information from the first
control unit 29 (the feature information generation unit 291)
described in the above-mentioned first embodiment.

[0264] The feature image generation unit 372 is omitted
from the second control unit 37 configuring the communica-
tion device 3 according to the fifth embodiment as compared
to the second control unit 37 (FIG. 2) described in the above-
mentioned first embodiment. With the omission of the feature
image generation unit 372, the second control unit 37 (the
display controller 373) is changed in the function of the
process of displaying an image based on feature information
from the second control unit 37 (the display controller 373)
described in the above-mentioned first embodiment.

[0265] The display unit 32 and the display controller 373
have the function as the notification unit according to the
present invention.

Operation of Imaging System

[0266] Next, the operation of the imaging system 1 accord-
ing to the fifth embodiment is described.

[0267] Hereinafter, the operation of the imaging apparatus
2 and the operation of the communication device 3 are
described in turn as the operation of the imaging system 1.

Operation of Imaging Apparatus

[0268] The operation (the imaging method according to the
present invention) of the imaging apparatus 2 according to the
fifth embodiment is different only in the process of generating
feature information (Step S106) from the operation (FIGS. 3
and 4) of the imaging apparatus 2 described in the above-
mentioned first embodiment. Hence, only the process of gen-
erating feature information (Step S106) is hereinafter
described as the operation of the imaging apparatus 2.
[0269] FIG. 18 is a flowchart illustrating the process of
generating feature information (Step S106) according to the
fifth embodiment of the present invention.

[0270] The feature information generation unit 291 reads
latest imaging-side image data stored in the first memory unit
26 as inthe above-mentioned first embodiment (Step S106A).

Aug. 20, 2015

[0271] Next, the feature information generation unit 291
binarizes pixel values of the read latest imaging-side image
data (Step S106 W), and generates, as the feature information,
the binarized image data after the binary conversion (Step
S$106X).

[0272] After Step S106X, the imaging apparatus 2 returns
to the main routine illustrated in FIG. 3.

Operation of Communication Device

[0273] Next, the operation (the information notification
method according to the present invention) of the communi-
cation device 3 according to the fifth embodiment is
described.

[0274] FIG. 19 is a flowchart illustrating the operation of
the communication device 3 according to the fifth embodi-
ment of the present invention.

[0275] As illustrated in FIG. 19, the operation of the com-
munication device 3 according to the fifth embodiment is
different only in the points that the process of generating a
feature image (Step S207) is omitted and that Steps S206 and
S208 are changed to Steps S213 and S214, from the operation
(FIGS. 6 and 7) of the communication device 3 described in
the above-mentioned first embodiment. Hence, only Steps
S213 and S214 are hereinafter described as the operation of
the communication device 3.

[0276] Step S213 is executed if it is judged to have not
received the imaging-side image data (Step S202: No).
[0277] Specifically, the device-side communication con-
troller 371 judges whether or not to have received the bina-
rized image data (including the timestamp) being the feature
information by the second communication from the imaging
apparatus 2 via the device-side second communication unit
362 (Step S213).

[0278] If it is judged to have not received the binarized
image data (including the timestamp) (Step S213: No), the
communication device 3 returns to Step S201.

[0279] Onthe other hand, ifit is judged to have received the
binarized image data (including the timestamp) (Step S213:
Yes), the device-side communication controller 371 stores the
received binarized image data (including the timestamp) in
the second memory unit 34. The display controller 373 then
reads latest binarized image data stored in the second memory
unit 34, and causes the display unit 32 to display an image
corresponding to the binarized image data (Step S214).

[0280] After Step S214, the communication device 3 shifts
to Step S209.
[0281] The above-mentioned Steps S213 and S214 corre-

spond to the notification step according to the present inven-
tion.

[0282] The fifth embodiment described above has the fol-
lowing effects in addition to similar effects to the above-
mentioned first embodiment.

[0283] In the imaging system 1 according to the fifth
embodiment, the imaging apparatus 2 binarizes pixel values
of imaging-side image data, and generates, as the feature
information, the binarized image data after the binary con-
version. When having received the feature information (bina-
rized image data) from the imaging apparatus 2, the commu-
nication device 3 displays an image corresponding to the
binarized image data.

[0284] Asdescribed above, feature information can be gen-
erated by a simple imaging process. There is no need to
generate a feature image by, for example, the analysis of the
feature information. Accordingly, it is possible to promote the
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simplification of the configuration of the imaging system 1,
and enjoy similar effects to the above-mentioned first
embodiment.

Other Embodiments

[0285] Up to this point, the modes for carrying out the
present invention have been described. However, the present
invention should not be limited only by the above-mentioned
first to fifth embodiments.

[0286] Inthe above-mentioned first to fifth embodiments, a
lens-style camera having a substantially similar entire shape
to the entire shape of what is called an interchangeable lens is
illustrated as the imaging apparatus 2. However, the imaging
apparatus 2 is not limited to this, but may be configured of a
normal digital camera (regardless of the presence or absence
of a display unit).

[0287] In the above-mentioned first to fifth embodiments,
the feature information is transmitted by the second commu-
nication if the communication status by the first communica-
tion is not favorable (Step S107). However, the embodiment
is not limited to this. It may be configured to transmit feature
information by the first communication since the data amount
of the feature information is relatively smaller than imaging-
side image data. Moreover, it may be configured to always
transmit feature information by the first communication,
regardless of whether or not the communication status by the
first communication is favorable. In this case, a communica-
tion interface for the second communication may be omitted
in the imaging system 1.

[0288] In the above-mentioned first to fifth embodiments,
feature information is generated (Step S106) and transmitted
(Step S107) if the communication status by the first commu-
nication is not favorable. However, the embodiment is not
limited to this. For example, it may be configured in such a
manner as that the communication status determination unit
293 determines whether or not a communication connection
by the first communication has been established and, if the
communication connection by the first communication has
not been established (completed), establishes a communica-
tion connection by the second communication, and executes
Steps S106 and S107.

[0289] In the above-mentioned first to fifth embodiments,
the communication device 3 generates and displays a feature
image based on feature information. However, the embodi-
ment is not limited to this. It may be configured to notify the
audio indicating the features of a subject image based on the
feature information.

[0290] The configurations described in the above-men-
tioned first to fifth embodiments may be combined as appro-
priate. For example, it may be configured in such a manner as
that the configurations described in the first and fourth
embodiments are combined, and the imaging apparatus gen-
erates and transmits, as the feature information, the “num-
ber”, “sizes”, and “positions” of faces of subject images, and
resized image data. At this point in time, the communication
device is to display a feature image indicating the above-
mentioned “number”, “sizes”, and “positions” of faces of the
subject images, and an image corresponding to the resized
image data.

[0291] Moreover, the processing flows are not limited to the
sequences of processes in the flowcharts described in the
above-mentioned first to fifth embodiments, and may be
changed within the range that does not cause a contradiction.
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[0292] Furthermore, the algorithms of the processes
described using the flowcharts in the description can be
described as programs. Such programs may be recorded in a
recording unit inside a computer, or may be recorded in a
computer-readable recording medium. The recording of the
programs in the recording unit or recording medium may be
performed upon shipment of the computer or recording
medium as a product, or may be performed by download via
a communication network.

[0293] Additional advantages and modifications will
readily occur to those skilled in the art. Therefore, the inven-
tion in its broader aspects is not limited to the specific details
and representative embodiments shown and described herein.
Accordingly, various modifications may be made without
departing from the spirit or scope of the general inventive
concept as defined by the appended claims and their equiva-
lents.

What is claimed is:

1. An imaging apparatus comprising:

an imaging unit that images a subject to generate image
data;

a feature information generation unit that generates feature
information smaller in data amount than the image data,
the feature information indicating features of a subject
image included in an image corresponding to the image
data, based on the image data;

an imaging-side first communication unit that connects to
an external communication device to transmit and
receive information to and from the communication
device;

an imaging-side second communication unit that connects
to the communication device to transmit and receive
information to and from the communication device in a
communication mode different from the communication
mode of the imaging-side first communication unit;

a communication status determination unit that determines
whether or not the status of communication between the
communication device and the imaging-side first com-
munication unit is favorable; and

an imaging-side communication control unit that transmits
the feature information to the communication device via
the imaging-side second communication unit when the
communication status determination unit determines
that the status of communication between the commu-
nication device and the imaging-side first communica-
tion unit is not favorable.

2. The imaging apparatus according to claim 1, wherein the
feature information generation unit identifies at least one of
the number, sizes, and positions of faces of subject images
included in the image corresponding to the image data, and
the feature information is information indicating the at least
one of the identified number, sizes, and positions of faces.

3. The imaging apparatus according to claim 1, wherein the
feature information generation unit identifies at least one of
the shape, size, color, and position of the subject image
included in the image corresponding to the image data, and
the feature information is information indicating the at least
one of the identified shape, size, color, and position.

4. The imaging apparatus according to claim 1, wherein the
feature information generation unit identifies at least one of
the moving direction and moving amount of the subject image
included in images corresponding to the chronologically pre-
vious and next image data generated by the imaging unit, and
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the feature information is information indicating the at least
one of the identified moving direction and moving amount.

5. The imaging apparatus according to claim 1, further
comprising a first information recording unit that records first
subject image information in which the type of the subject
image and information indicating the features of the subject
image are associated with each other, wherein the feature
information generation unit estimates the type of the subject
image included in the image corresponding to the image data
based on the image data and the first subject image informa-
tion, and generates the feature information including the esti-
mated type of the subject image.

6. The imaging apparatus according to claim 1, wherein the
imaging-side communication control unit transmits the
image data to the communication device via the imaging-side
first communication unit when the communication status
determination unit determines that the status of communica-
tion between the communication device and the imaging-side
first communication unit is favorable.

7. The imaging apparatus according to claim 1, wherein the
feature information is information indicating that the image
corresponding to the image data does not include the features
of the subject image when the feature information generation
unit fails to detect the features of the subject image included
in the image corresponding to the image data.

8. The imaging apparatus according to claim 1, wherein the
communication device includes:

a device-side first communication unit that connects to the
imaging-side first communication unit to transmit and
receive information to and from the imaging-side first
communication unit; and

a device-side second communication unit that connects to
the imaging-side second communication unit to transmit
and receive information to and from the imaging-side
second communication unit in a communication mode
different from the communication mode of the device-
side first communication unit, wherein

the capacity of a communication path between the imag-
ing-side first communication unit and the device-side
first communication unit has a communication path
capacity that enables the transmission/reception of the
image data, and

the capacity of a communication path between the imag-
ing-side second communication unit and the device-side
second communication unit has a communication path
capacity smaller than the capacity of the communication
path between the imaging-side first communication unit
and the device-side first communication unit.

9. A communication device for communicating with an

imaging apparatus, the communication device comprising:

a device-side communication unit that connects to the
imaging apparatus to transmit and receive information to
and from the imaging apparatus;

a device-side communication control unit that receives
feature information smaller in data amount than image
data generated by the imaging apparatus, the feature
information indicating features of a subject image
included in an image corresponding to the image data,
from the imaging apparatus via the device-side commu-
nication unit; and

a notification unit that notifies information indicating the
features of the subject image based on the feature infor-
mation received via the device-side communication
unit.
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10. The communication device according to claim 9,
wherein

the feature information is information indicating all of the
number, sizes, and positions of faces of subject images
included in the image corresponding to the image data,
and

the notification unit includes:

a feature image generation unit that generates a feature
image in which graphics mimicking the faces of the
subject images having the sizes based on the feature
information are placed in the number based on the
feature information at the positions based on the fea-
ture information;

a display unit; and

a display control unit that causes the display unit to
display the feature image.

11. The communication device according to claim 9, fur-
ther comprising a second information recording unit that
records second subject image information in which the type
of the subject image and information indicating the features
of'the subject image are associated with each other, wherein
the notification unit estimates the type of the subject image
based on the feature information and the second subject
image information, and notifies information including the
estimated type of the subject image.

12. The communication device according to claim 9,
wherein the notification unit includes:

a feature image generation unit that generates feature
image having an avatar image representing the subject
image based on the feature information;

a display unit; and

a display control unit that causes the display unit to display
the feature image.

13. The communication device according to claim 9,

wherein the notification unit includes:

a feature image generation unit that generates a feature
image having characters indicating the features of the
subject image based on the feature information;

a display unit; and

a display control unit that causes the display unit to display
the feature image.

14. The communication device according to claim 9,

wherein

the feature information is information indicating that the
image corresponding to the image data does not include
the features of the subject image, and

the notification unit notifies the information indicating that
the image corresponding to the image data does not
include the features of the subject image based on the
feature information received via the device-side com-
munication unit.

15. The communication device according to claim 9,

wherein

the communication device-side communication unit
includes:

a device-side first communication unit that connects to
the imaging apparatus to transmit and receive infor-
mation to and from the imaging apparatus; and

a device-side second communication unit that connects
to the imaging apparatus to transmit and receive infor-
mation to and from the imaging apparatus in a com-
munication mode different from the communication
mode of the device-side first communication unit, and
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the imaging apparatus includes:

an imaging-side first communication unit that connects
to the device-side first communication unit to transmit
and receive information to and from the device-side
first communication unit; and

an imaging-side second communication unit that con-
nects to the device-side second communication unit to
transmit and receive information to and from the
device-side second communication unit in a commu-
nication mode different from the communication
mode of the imaging-side first communication unit,
and

the capacity of a communication path between the device-

side first communication unit and the imaging-side first

communication unit has a communication path capacity
that enables the transmission/reception of the image
data,

the capacity of a communication path between the device-

side second communication unit and the imaging-side
second communication unit has a communication path
capacity smaller than the capacity of the communication
path between the device-side first communication unit
and the imaging-side first communication unit, and

the device-side communication control unit receives the

feature information from the imaging apparatus via the

device-side second communication unit.

16. The communication device according to claim 9, fur-
ther comprising an imaging control unit that transmits a
shooting instruction to the imaging apparatus via the device-
side communication unit according to a shooting operation,
wherein

the device-side communication unit includes:

a device-side first communication unit that connects to
the imaging apparatus to transmit and receive infor-
mation to and from the imaging apparatus; and

a device-side second communication unit that connects
to the imaging apparatus to transmit and receive infor-
mation to and from the imaging apparatus in a com-
munication mode different from the communication
mode of the device-side first communication unit, and

17
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the imaging control unit transmits a shooting instruction to
the imaging apparatus via the device-side first commu-
nication unit when the device-side communication con-
trol unit receives the image data via the device-side first
communication unit, and transmits a shooting instruc-
tion to the imaging apparatus via the device-side second
communication unit when the device-side communica-
tion control unit does not receive the image data via the
device-side first communication unit.

17. An imaging method to be executed by an imaging
apparatus for imaging a subject, the imaging method com-
prising:

imaging a subject to generate image data;

determining whether or not the status of communication

between an external communication device and an
imaging-side first communication unit is favorable;

generating feature information smaller in data amount than
the image data, the feature information indicating fea-
tures of a subject image included in an image corre-
sponding to the image data, based on the image data; and

transmitting the feature information to the communication
device via an imaging-side second communication unit
in a communication mode different from the communi-
cation mode of the imaging-side first communication
unit when the status of communication between the
communication device and the imaging-side first com-
munication unit is not favorable.

18. An information notification method to be executed by a
communication device for communicating with an imaging
apparatus, the information notification method comprising:

receiving, from the imaging apparatus, feature information

smaller in data amount than image data generated by the
imaging apparatus, the feature information indicating
features of a subject image included in an image corre-
sponding to the image data; and

notifying information indicating the features of the subject

image based on the feature information.
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