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Description

TECHNICAL FIELD

[0001] The present technology relates to an informa-
tion processing device, an information processing meth-
od, and an information processing program.

BACKGROUND ART

[0002] In recent years, aerial photographing performed
with a camera mounted on a mobile unit, a motorized
miniature aircraft (an unmanned aircraft) called a drone,
or the like has been increasing (Patent Documents 1, 2,
3, 4)Processing of such photographs can be done in
many ways (Patent Document 5). Such photographing
is adopted in various applications such as shooting of
movies and TV dramas, and surveying, for example. In
such photographing, a user (a photographer or a drone
user) does not directly operate a camera, but controls
the camera from a computer system serving as a host
device, to obtain an image captured by automatic imag-
ing.

CITATION LISTPATENT DOCUMENT

[0003]

Patent Document 1: Japanese Patent Application
Laid-Open No. 2016-138788
Patent Document 2: US 2008/0273753 A1
Patent Document 3: US 2016/0132057 A1
Patent Document 4: EP 3 125 545 A1
Patent Document 5: EP 2 890 112 A1

SUMMARY OF THE INVENTION

PROBLEMS TO BE SOLVED BY THE INVENTION

[0004] In such a system that performs aerial photo-
graphing using a drone, the host device issues an imag-
ing start command to the camera, and the camera re-
ceives this request and tries to perform imaging. Howev-
er, depending on the situation at that time, imaging might
not be performed. For example, imaging is not performed
in a case where autofocusing is not successful and the
shutter cannot be released, or in a case where a captured
image cannot be written into a memory card as a storage,
for example.
[0005] In such automatic imaging, if imaging is not suc-
cessful, it is necessary to perform re-imaging. By the con-
ventional method, successful imaging can be recognized
through notification between systems, but failed imaging
cannot be recognized. Therefore, it is necessary to de-
termine whether imaging is successful after all the imag-
ing has been completed.
[0006] The present technology has been made in view
of such problems, and aims to provide an information

processing device, an information processing method,
and an information processing program that are capable
of notifying a mobile unit whether imaging has failed in
an imaging device mounted on the mobile unit.

SOLUTIONS TO PROBLEMS

[0007] To solve the above problems, a first technology
lies in an information processing device according to
claim 1.
[0008] Further, a second technology lies in an informa-
tion processing method according to claim 10.
[0009] Furthermore, a third technology lies in an infor-
mation processing program according to claim 11.

BRIEF DESCRIPTION OF DRAWINGS

[0010]

Fig. 1A is a plan view showing the appearance con-
figuration of a mobile unit, and Fig. 1B is a side view
showing the appearance configuration of the mobile
unit.
Fig. 2 is a block diagram showing the configuration
of the mobile unit.
Fig. 3 is a block diagram showing the configuration
of an imaging device.
Fig. 4 is a schematic diagram illustrating convention-
al communication between a mobile unit and an im-
aging device.
Fig. 5 is a schematic diagram illustrating communi-
cation between the mobile unit and the imaging de-
vice in the present technology.
Fig. 6 is a flowchart showing the flow in an imaging
result notification process.
Fig. 7 is a diagram for explaining an example of anal-
ysis of captured images.

MODE FOR CARRYING OUT THE INVENTION

[0011] Hereinafter, an embodiment of the present
technology will be described with reference to the draw-
ings. Note that explanation will be made in the following
order.

<1. Embodiment>

[1-1. Configuration of a Mobile Unit]
[1-2. Configuration of an Imaging Device]
[1-3. Imaging Result Notification Process]

<2. Modifications>

<1. Embodiment>

[1-1. Configuration of a Mobile Unit]

[0012] Referring to Figs. 1 and 2, the configuration of
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a mobile unit 100 is described. In this embodiment, the
mobile unit 100 is a motorized miniature aircraft (an un-
manned aircraft) called a drone. Fig. 1A is a plan view of
the mobile unit 100. Fig. 1B is a front view of the mobile
unit 100. An airframe is formed with a cylindrical or po-
lygonally cylindrical body portion 1 as the central portion,
and support shafts 2a through 2f fixed to upper portions
of the body portion 1, for example. As an example, the
body portion 1 has the shape of a hexagonal cylinder,
and six support shafts 2a through 2f radially extend from
the center of the body portion 1 at equal angular intervals.
The body portion 1 and the support shafts 2a through 2f
are made of a lightweight, high-strength material.
[0013] Further, the shapes, the layout, and the like of
the components of the airframe formed with the body
portion 1 and the support shafts 2a through 2f are de-
signed so that the center of gravity of the airframe is on
a vertical line extending through the center of the support
shafts 2a through 2f. Furthermore, a circuit unit 5 and a
battery 6 are provided in the body portion 1 so that the
center of gravity is on this vertical line.
[0014] In the example shown in Fig. 1, the number of
rotors and the number of motors are both six. However,
the configuration may include four rotors and four motors,
or may include eight or more rotors and eight or more
motors.
[0015] Motors 3a through 3f as the drive sources for
the rotors are attached to the ends of the support shafts
2a through 2f, respectively. Rotors 4a through 4f are at-
tached to the rotation shafts of the motors 3a through 3f.
The circuit unit 5 including a control unit for controlling
each motor is attached to the central portion at which the
support shafts 2a through 2f intersect.
[0016] The motor 3a and the rotor 4a, and the motor
3d and the rotor 4d form a pair. Likewise, (the motor 3b
and the rotor 4b) and (the motor 3e and the rotor 4e) form
a pair, and (the motor 3c and the rotor 4c) and (the motor
3f and the rotor 4f) form a pair.
[0017] The battery 6 as a power source is disposed on
the bottom surface in the body portion 1. The battery 6
includes a lithium-ion secondary battery and a battery
control circuit that controls charging and discharging, for
example. The battery 6 is detachably attached to the in-
side of the body portion 1. As the center of gravity of the
battery 6 is matched with the center of gravity of the air-
frame, the stability of the center of gravity increases.
[0018] It is possible to navigate a motorized miniature
aircraft, generally called a drone, as desired by control-
ling outputs of the motors. For example, in a hovering
state in which the miniature aircraft stays still in the air,
a tilt is detected with a gyroscope sensor mounted on the
airframe. The motor output on the lowered side of the
airframe is then increased, and the motor output on the
raised side is reduced. In this manner, the airframe is
kept horizontal. Further, when the aircraft is moving for-
ward, the motor output in the direction of movement is
reduced, and the motor output in the reverse direction is
increased, so that the aircraft leans forward to generate

a propulsive force in the direction of movement. In posi-
tion control and propulsion control on such a motorized
miniature aircraft, the above installation position of the
battery 6 can balance stability of the airframe and ease
of the control.
[0019] Fig. 2 is a block diagram showing the configu-
ration of the mobile unit 100. The mobile unit 100 includes
a control unit 110, a global positioning system (GPS)
module 130, a motion sensor 140, a communication unit
150, an external input/output 160, the battery 6, and the
motors 3a through 3f. Note that the support shafts, the
rotors, and the like, which have been described above
with reference to the exterior configuration of the mobile
unit 100, are not shown in the drawing. The control unit
110, the GPS module 130, the gyroscope sensor, the
communication unit 150, and the external input/output
160 are included in the circuit unit 5 shown in the external
view of the mobile unit 100 in Fig. 1.
[0020] The control unit 110 includes a central process-
ing unit (CPU), a random access memory (RAM) 203, a
read only memory (ROM), and the like. The ROM stores
a program to be read and executed by the CPU, and the
like. The RAM is used as a work memory of the CPU.
The CPU performs various processes according to the
program stored in the ROM, and issues commands. By
doing so, the CPU performs control such as setting and
changing a flight course of the entire mobile unit 100,
setting of the timing of imaging by an imaging device 200,
issuing an imaging instruction to the imaging device 200,
and the like.
[0021] The control unit 110 also controls the flight of
the mobile unit 100 by controlling the outputs of the mo-
tors 3a through 3f.
[0022] The GPS module 130 acquires the current po-
sition and the altitude of the mobile unit 100, and the
current time, and supplies the acquired information to the
control unit 110. Imaging position information indicating
the imaging position of an image captured by the imaging
device 200, and imaging time information indicating the
imaging time are acquired by the GPS module 130. Note
that the imaging time information may be acquired by a
timing function of the imaging device 200.
[0023] The motion sensor 140 detects motion of the
mobile unit 100 with an acceleration sensor, an angular
velocity sensor, a gyroscope sensor, or the like for two
or three axial directions, for example. By doing so, the
motion sensor 140 detects the moving velocity, the mov-
ing direction, the angular velocity at a time of circling, and
the angular velocity about the Y-axis direction of the mo-
bile unit 100, and supplies the detected information to
the control unit 110.
[0024] The communication unit 150 is a communica-
tion module for communicating with an external device
(a personal computer, a tablet terminal, a smartphone,
or the like) that functions as a device for controlling the
mobile unit 100 from the ground (this device is referred
to as the base station). The mobile unit 100 transmits the
state of the mobile unit 100 in flight to the base station
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through communication performed by the communica-
tion unit 150. The mobile unit 100 also receives an in-
struction and the like from the base station. The mobile
unit 100 may further transmit an image captured by the
imaging device 200 to the base station. The communi-
cation method at the communication unit 150 is Bluetooth
(registered trademark) as wireless communication, a
wireless local area network (LAN), Wi-Fi, ZigBee, or the
like. Since the mobile unit 100 is an aircraft flying in the
air, communication with the base station is performed
through wireless communication.
[0025] The external input/output 160 is a communica-
tion terminal, a module, or the like of any appropriate kind
that connects the mobile unit 100 to an external device
by wired connection or wireless connection. In this em-
bodiment, the imaging device 200 is connected to the
mobile unit 100 by wired communication using a univer-
sal serial bus (USB). Note that it is possible to perform
transmission and reception of electric power in addition
to transmission and reception of data through USB com-
munication, and accordingly, a battery may be provided
in either the mobile unit 100 or the imaging device 200
while any battery is not provided in the other one.

[1-2. Configuration of an Imaging Device]

[0026] Referring now to Figs. 1 and 3, the configuration
of the imaging device 200 is described. Fig. 3 is a block
diagram showing the configuration of the imaging device
200.
[0027] As shown in Fig. 1B, the imaging device 200 is
attached to the bottom surface of the body portion 1 of
the mobile unit 100 via a camera mount 50 so that the
imaging device 200 is suspended. As the camera mount
50 is driven, the imaging device 200 can perform imaging
while directing the lens 360 degrees in any direction from
a horizontal direction to a vertical direction. Note that op-
eration of the camera mount 50 is controlled by the control
unit 110.
[0028] The imaging device 200 includes a control unit
210, an optical imaging system 220, a lens driver 230,
an imaging element 240, an image signal processing unit
250, an image memory 260, a storage unit 270, and an
external input/output 280.
[0029] The control unit 210 includes a CPU, a RAM, a
ROM, and the like. The CPU controls the entire imaging
device 200 by performing various processes according
to a program stored in the ROM and issuing commands.
[0030] The control unit 210 also functions as an infor-
mation processing unit 300. The information processing
unit 300 determines whether imaging by the imaging de-
vice 200 is a success or a failure, and notifies the mobile
unit 100 of the result. This aspect will be described later.
Note that, as well as the mobile unit 100, the base station
may be notified of the imaging result.
[0031] Note that the information processing unit 300
may be formed with a program, and the program may be
installed beforehand in the imaging device 200, or may

be downloaded and distributed in the form of a storage
medium or the like and be installed into the imaging de-
vice 200 by the user. By executing the program, the con-
trol unit 210 may function as the information processing
unit 300. Alternatively, the information processing unit
300 may be independent of the control unit 210. Further,
the information processing unit 300 may be formed not
only with a program, but also with a dedicated device, a
circuit, or the like formed with hardware having the func-
tion.
[0032] The optical imaging system 220 includes an im-
aging lens for gathering light from an object onto the im-
aging element 240, a drive mechanism for moving the
imaging lens to perform focusing and zooming, a shutter
mechanism, an iris mechanism, and the like. These com-
ponents are driven on the basis of control signals from
the control unit 210 and the lens driver 230 of the imaging
device 200. An optical image of the object obtained
through the optical imaging system 220 is formed on the
imaging element 240 of the imaging device 200.
[0033] The lens driver 230 is formed with a microcom-
puter, for example, and, under the control of the control
unit 210, performs autofocusing by moving the imaging
lens a predetermined amount in the optical axis direction,
to achieve focusing on the target object. Under the control
of the control unit 210, the lens driver 230 also controls
operations of the drive mechanism, the shutter mecha-
nism, the iris mechanism, and the like of the optical im-
aging system 220. Thus, the exposure time (the shutter
speed), the aperture value (the F-number), and the like
are adjusted.
[0034] The imaging element 240 photoelectrically con-
verts incident light from the object into a charge amount,
and outputs a pixel signal. The imaging element 240 then
outputs the pixel signal to the image signal processing
unit 250. The imaging element 240 is a charge coupled
device (CCD), a complementary metal oxide semicon-
ductor (CMOS), or the like.
[0035] The image signal processing unit 250 performs
a sample-and-hold process for maintaining a preferable
signal-to-noise (S/N) ratio through a correlated double
sampling (CDS) process, an auto gain control (AGC)
process, analog-to-digital (A/D) conversion, and the like
on the imaging signal output from the imaging element
240, to create an image signal.
[0036] The image signal processing unit 250 may also
perform predetermined signal processing, such as a
demosaicing process, a white balance adjustment proc-
ess, a color correction process, a gamma correction proc-
ess, a Y/C conversion process, an auto exposure (AE)
process, and a resolution conversion process, on the im-
age signal.
[0037] The image memory 260 is a buffer memory
formed with a volatile memory such as a dynamic random
access memory (DRAM), for example. The image mem-
ory 260 temporarily stores image data subjected to pre-
determined processing by the image signal processing
unit 250.
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[0038] The storage unit 270 is a large-capacity storage
medium such as a hard disk or an SD memory card, for
example. A captured image is stored in a compressed
state on the basis of a standard such as Joint Photo-
graphic Experts Group (JPEG), for example. Further, Ex-
changeable Image File Format (EXIF) data including ad-
ditional information, such as information about the stored
image, imaging position information indicating the imag-
ing position, and imaging time information indicating the
imaging date and time, is also stored in association with
the image. A moving image is stored in a format such as
Moving Picture Experts Group 2 (MPEG2) or MPEG4,
for example.
[0039] The external input/output 280 is a communica-
tion terminal, a module, or the like of any appropriate kind
that connects the imaging device 200 to an external de-
vice by wired connection or wireless connection. In this
embodiment, the imaging device 200 is connected to the
mobile unit 100 through USB communication. The imag-
ing device 200 receives various settings for imaging, an
imaging instruction, and the like from the control unit 110
of the mobile unit 100 through the USB communication.
The imaging device 200 further receives power supply
from the battery 6 of the mobile unit 100 through USB
communication.
[0040] The mobile unit 100 and the imaging device 200
are connected by a USB, and perform communication
using Picture Transfer Protocol (PTP), which is a protocol
for image transfer. With PTP, an image and the data ac-
companying the image can be transferred from the im-
aging device 200 such as a digital camera to the mobile
unit 100, with no addition of a device driver. PTP is stand-
ardized as ISO 15740.
[0041] PTP is basically a protocol that performs control
by issuing a command from the host device to a device,
but a mechanism called EVENT for notifying the host
device from a device is also defined. Although an event
of successful imaging is defined as a standard in PTP,
there is no definition of failed imaging. Therefore, as
shown in Fig. 4, in the communication between the im-
aging device 200 and the mobile unit 100, imaging in-
structions are transmitted unidirectionally from the mo-
bile unit 100 to the imaging device 200. If imaging is failed,
the mobile unit 100 is not notified of the failed imaging,
and the next imaging is performed, with the failed imaging
being left as it is.
[0042] However, since vendors are specified as exten-
sible, failed imaging is defined as a vendor extension.
Thus, the imaging device 200 can notify the mobile unit
100 of failed imaging when recognizing the failed imag-
ing. The communication between the imaging device 200
and the control unit 110 of the mobile unit 100 at this time
is performed as shown in Fig. 5, for example. The control
unit 110 requests the imaging device 200 to start imaging.
After that, in a case where a notification of successful
imaging or failed imaging is received from the imaging
device 200, and a notification of failed imaging is received
from the imaging device 200, a re-imaging instruction or

the like is issued as shown in Fig. 5, for example. The
instruction to be issued to the imaging device 200 after
receipt of a notification of failed imaging will be described
later in detail.
[0043] The mobile unit 100 and the imaging device 200
are configured as described above. A motorized minia-
ture aircraft called a drone can perform not only manual
operation by the operator but also automatic flight and
automatic imaging using GPS or the like. In a case where
automatic flight and automatic imaging are performed,
flight route information, and imaging information about
the imaging position, the imaging direction, the imaging
time, and the like are set in advance, and, in accordance
with the contents of the settings, the control unit 110 of
the mobile unit 100 controls the flight of the mobile unit
100 and issues an imaging instruction to the imaging de-
vice 200. Alternatively, the route information and the im-
aging information may be obtained from the base station
through wireless communication.
[0044] In conventional cases, after imaging is complet-
ed, and the mobile unit 100 returns to the base station
or to the user, the user needs to check the results of the
automatic flight and the automatic imaging by looking at
the captured images stored in the storage unit 270. In a
case where the number of captured images is large, for
example, the process of checking the results of the im-
aging is troublesome and time-consuming. Furthermore,
if there is an imaging failure such as an out-of-focus im-
age or an unsaved image, it is necessary to fly the mobile
unit 100 again to perform re-imaging. Flying the mobile
unit 100 again and performing re-imaging requires extra
imaging costs and time. Therefore, by the present tech-
nology, the results of imaging are checked by the imaging
device 200 while the mobile unit 100 is flying, and a no-
tification is issued as to whether there is failed imaging.
[0045] In the present technology, an imaging failure
occurs in a case where imaging has not been performed
(or is not possible), or in a case where imaging has been
performed, but the captured image does not satisfy a
predetermined condition.
[0046] In a case where imaging has not been per-
formed (or is not possible), the remaining capacity of the
storage unit 270 storing captured images might be equal
to or smaller than a predetermined amount, or the re-
maining amount in the battery 6 might be equal to or
smaller than a predetermined amount. In a case where
the remaining capacity of the storage unit 270 is equal
to or smaller than a predetermined amount, imaging can
be performed, but the captured images cannot be stored.
In a case where the remaining amount in the battery 6 is
equal to or smaller than a predetermined amount, the
mobile unit 100 and/or the imaging device 200 might not
operate, and the operation might stop halfway.
[0047] Further, in a case where imaging has not been
performed (or is not possible), a writing error might have
occurred at the time of storage of a captured image into
the storage unit 270, and the captured image might have
not been stored, or the imaging might have not been per-

7 8 



EP 3 595 286 B1

6

5

10

15

20

25

30

35

40

45

50

55

formed due to a failure, a malfunction, a mechanical error,
a control error, or the like of the mobile unit 100 and/or
the imaging device 200.
[0048] In a case where imaging has been performed
but a captured image does not satisfy a predetermined
condition, the captured image might be out of focus, or
the exposure of the captured image might not be in a
predetermined range. Whether or not the captured image
is in focus can be determined by acquiring a focusing
distance parameter (metadata) recorded at the time of
imaging, and checking whether the focusing distance pa-
rameter is within a predetermined threshold range. If the
focusing distance parameter is within the threshold
range, the captured image is determined to be out of
focus. If the focusing distance parameter is out of the
threshold range, the captured image is determined to be
in focus. To determine whether or not the exposure is
within a certain range, the exposure value (EV), which is
the value indicating the brightness of the exposure at the
time of imaging, is stored in association with the captured
image, and the EV is referred to.
[0049] Further, in a case where imaging has been per-
formed, but the captured image does not satisfy a pre-
determined condition, a planned imaging position is set
in advance, and the position at which imaging has actu-
ally been performed deviates from the planned imaging
position. Furthermore, imaging timing might have been
set so that imaging would be performed a plurality of
times at predetermined distance intervals or time inter-
vals, and the position or the time at which imaging has
actually been performed does not match the distance
intervals or the time intervals.

[1-2. Imaging Result Notification Process]

[0050] Next, an imaging result notification process is
described, with reference to Fig. 6. Fig. 6 is a flowchart
showing the flow in an imaging result notification process
to be performed by the information processing unit 300
and an imaging process to be performed by the imaging
device 200.
[0051] First, in step S11, the imaging device 200 re-
ceives an instruction to start imaging from the mobile unit
100. The instruction to start imaging may be issued from
the control unit 110 of the mobile unit 100 to the imaging
device 200, or may be issued from an external device
(such as a base station) that is neither the mobile unit
100 nor the imaging device 200, to the imaging device
200.
[0052] Next, in step S12, the information processing
unit 300 determines whether or not the remaining amount
in the battery 6 is equal to or larger than a predetermined
amount. The predetermined amount is the sum of the
remaining amount required to fly the mobile unit 100 in
the flight route scheduled after the time of the determi-
nation and the remaining amount required to perform the
scheduled imaging, for example. This can be performed
by the information processing unit 300 receiving supply

of remaining amount information about the battery 6 from
the control unit 110 of the mobile unit 100 through USB
communication. If the remaining amount in the battery 6
is equal to or larger than the predetermined amount, the
process moves on to step S13 (Yes in step S12).
[0053] Next, in step S13, the information processing
unit 300 determines whether or not the remaining capac-
ity of the storage unit 270 is equal to or more than a
predetermined amount. The predetermined amount is
the capacity equivalent to the number of image pieces
to be acquired in the imaging scheduled after the time of
the determination, for example. If the number of image
pieces to be formed is undecided, the capacity corre-
sponding to 100 image pieces, a predetermined capacity
such as a specific number of gigabytes, or the like may
be set, or the user may set beforehand the number of
image pieces to be formed.
[0054] If the remaining capacity of the storage unit 270
is equal to or larger than the predetermined amount, the
process moves on to step S14 (Yes in step S13). Next,
in step S14, when the mobile unit 100 reaches the
planned imaging position, autofocusing is started by the
imaging device 200. Next, in step S15, a check is made
to determine whether or not focusing on the object is
achieved within a predetermined time by the autofocus-
ing performed by the imaging device 200.
[0055] If focusing on the object is achieved within the
predetermined time (Yes in step S15), the imaging device
200 performs a process of performing imaging and stor-
ing the captured image into the storage unit 270 in step
S16. Next, in step S17, the information processing unit
300 determines whether or not the captured image is
stored in the storage unit 270. This can be performed by
referring to the imaging time information about the latest
image stored in the storage unit 270, for example. If the
captured image is stored in the storage unit 270, the proc-
ess moves on to step S18 (Yes in step S17).
[0056] Next, in step S18, the information processing
unit 300 performs an image analysis process on the cap-
tured image. In this image analysis process, a check is
made to determine whether the captured image is in fo-
cus, whether the exposure is within a certain range in-
cluding the proper exposure, and the like. If the captured
image is not in focus, or if the exposure is not within a
certain range including the proper exposure, the analysis
result indicates an error.
[0057] Further, in a case where imaging is performed
at a predetermined planned imaging position, the imag-
ing position information and the imaging time information
that are stored and associated as EXIF data with the
captured image are referred to in determining whether
the imaging has been performed at the predetermined
planed imaging position and the predetermined planned
imaging time. If the imaging has not been performed at
the predetermined planned imaging position and the pre-
determined planned imaging time, the analysis result in-
dicates an error.
[0058] In a case where imaging is performed succes-
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sively at constant distance intervals (imaging is per-
formed every 10 m, for example), the imaging position
information stored and associated with the captured im-
age is referred to in determining whether or not the im-
aging position deviates from the constant distance. Fur-
ther, in a case where imaging is successively performed
at constant time intervals (imaging is performed every 10
seconds, for example), the imaging time information in-
dicating the imaging time stored and associated with the
captured image is referred to in determining whether or
not the imaging time deviates from the constant time in-
tervals. A check can also be made to determine whether
or not an imaging and storage process has been per-
formed at the predetermined planned imaging position
or the planned imaging time, by checking a log (a
processing record) of the imaging device 200. Thus, a
check can be made to determine whether or not imaging
has been properly performed.
[0059] In examples shown in Fig. 7, points A through
G on maps in Figs. 7A through 7C are planned imaging
positions at which imaging is to be performed at constant
intervals, and star marks in Figs. 7B and 7C indicate the
imaging positions at which the images were captured.
[0060] In Fig. 7B, since the imaging position D deviates
from the planned imaging position D, the analysis result
of the image captured at the imaging position D indicates
an error. Further, in Fig. 7C, since the imaging at the
planned imaging position D is missing, and imaging has
not been performed at the planned imaging position D,
the analysis result indicates an error.
[0061] The explanation of the flowchart is now re-
sumed. If there is no error as a result of the analysis
process in step S18, the process moves from step S19
on to step S20 (No in step S19). In step S20, the infor-
mation processing unit 300 then notifies the mobile unit
100 that the imaging is successful.
[0062] If the remaining capacity of the storage unit 270
is equal to or smaller than the predetermined amount in
step S13 described above, if focusing on the object is
not achieved within a predetermined time in step S15, if
the captured image is not stored in the storage unit 270
in step S17, or if the analysis result indicates an error in
step S19, the process moves on to step S21.
[0063] In step S21, the information processing unit 300
then notifies the mobile unit 100 that the imaging has
failed.
[0064] The above process is performed for each image
piece.
[0065] In a case where the control unit 110 of the mo-
bile unit 100 receives a notification of an imaging failure
from the imaging device 200, the control unit 110 per-
forms a predetermined process in accordance with the
type of the imaging failure. In a case where the remaining
amount in the battery 6 is equal to or smaller than a pre-
determined amount, in a case where the remaining ca-
pacity of the storage unit 270 is equal to or smaller than
a predetermined amount, or in a case where the mobile
unit 100 and/or the imaging device 200 is broken, the

control unit 110 performs control so that the mobile unit
100 returns to a predetermined position (the position of
the base station, the position at which the user is present,
or the like). This is because imaging cannot be performed
in any of those cases. In this case, the user needs to
replace or charge the battery 6, reinforce the storage unit
270, delete data for securing the remaining capacity of
the storage unit 270, or repair the mobile unit 100 and/or
the imaging device 200, for example. This control is per-
formed by the control unit 110 resetting the flight route
and controlling the flight of the mobile unit 100 to proceed
along the reset flight route, for example. Alternatively, a
flight route that is reset by the base station that has re-
ceived a notification of failed or successful imaging from
the mobile unit 100 may be obtained, and the flight of the
mobile unit 100 may be controlled on the basis of the
flight route. Further, the base station may be notified
whether or not re-imaging is necessary after all the im-
aging results are obtained, the flight route may be ob-
tained from the base station, and the flight of the mobile
unit 100 may be controlled on the basis of the flight route.
[0066] Meanwhile, in a case where an image was cap-
tured but the imaging has failed, the control unit 110 of
the mobile unit 100 returns to a position slightly before
the failed imaging position and performs re-imaging at
the failed imaging position, or causes the mobile unit 100
to keep moving and performs re-imaging at the failed
imaging position after performing imaging at the last
planned imaging position, or returns to the first position
in the imaging route and restarts the imaging from the
beginning. This control is performed by the control unit
110 resetting the flight route and controlling the flight of
the mobile unit 100 to go along the reset flight route, for
example. Alternatively, this control may be performed by
obtaining the flight route that is reset by the base station
that has received a notification of failed or successful
imaging from the mobile unit 100, and controlling the flight
of the mobile unit 100 on the basis of the flight route.
Furthermore, the control may also be performed by no-
tifying the base station whether or not re-imaging is nec-
essary after all the imaging results are obtained, obtain-
ing the flight route from the base station, and controlling
the flight of the mobile unit 100 on the basis of the flight
route. Note that, in a case where imaging positions or
the number of image pieces to be formed is set in ad-
vance, for example, if failed imaging has been performed
at a predetermined proportion (50%, for example) of the
shooting positions or on the predetermined proportion of
the image pieces, the control unit 110 may select a proc-
ess of returning to the first position in the imaging route,
and restarting the imaging from the beginning.
[0067] Such control is performed, because the imaging
can be continued, and accordingly, the mobile unit 100
can perform re-imaging without returning to the base sta-
tion or to the user. As the mobile unit 100 is notified that
imaging has failed while the mobile unit 100 is flying and
the imaging device 200 is performing imaging as de-
scribed above, it is possible to retry the imaging without
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returning to the base station or to the user. Because of
this, re-imaging can be performed quickly, and the time
and costs required for the re-imaging can be reduced.
Note that which of the above is to be performed may be
set beforehand in the mobile unit 100, or may be selected
and set by the user before the start of imaging.
[0068] The process according to the present technol-
ogy is performed as described above. According to the
present technology, it is possible to notify the mobile unit
100 whether or not imaging by the imaging device 200
has failed, directly from the imaging device 200 without
any intervention of the user or another device. This en-
ables re-imaging during flight, and can reduce the time
and costs required for the re-imaging after that.

<2. Modifications>

[0069] Although an embodiment of the present tech-
nology has been specifically described so far, the present
technology is not limited to the above embodiment, and
various modifications based on the technical idea of the
present technology may be made to the embodiment.
[0070] In the embodiment described above, the infor-
mation processing unit 300 operates in the imaging de-
vice 200, and notifying the mobile unit 100 of failed or
successful imaging. However, the information process-
ing unit 300 may operate in the mobile unit 100. In this
case, the information processing unit 300 receives, from
the imaging device 200, the remaining capacity informa-
tion about the storage unit 270, information as to whether
or not focusing on the object is achieved, and an image
captured by the imaging device 200, and then determines
whether the imaging has failed or succeeded. The deter-
mination result is then supplied to the control unit 110,
and is reflected in the operation of the mobile unit 100.
Further, the information processing unit of the mobile unit
100 instructs the imaging device 200 to perform re-im-
aging.
[0071] In the embodiment described above, in a case
where the mobile unit 100 receives a notification of failed
imaging from the imaging device 200, the mobile unit 100
performs a predetermined process such as re-imaging
in accordance with the type of the imaging failure. How-
ever, the imaging device 200 may perform a process (re-
imaging control or the like) in the case of failed imaging.
[0072] The present technology is not limited to a drone
(a motorized miniature aircraft), and may be applied to
an automobile, a ship, a robot, or the like that can be
equipped with the imaging device 200, and move by its
own power without any operation by a person.
[0073] The present technology may also be applied
not only to a digital camera but also to any kind of device
that has an imaging function and can be mounted on the
mobile unit 100, such as a smartphone, a mobile phone,
a portable game console, a notebook computer, or a tab-
let terminal.
[0074] Although notifications of failed imaging and no-
tifications of successful imaging are made in the above

embodiment, any notification may not be made in the
case of failed imaging, and a notification may be made
only in the case of successful imaging.
[0075] In the above embodiment, an out-of-focus cap-
tured image and exposure outside a predetermined
range have been described as specific examples of failed
imaging. However, failed imaging is not limited to those
examples, and may be any failure relating to the param-
eter for a captured image.
[0076] The imaging device 200 may include an input
unit, a display unit, and the like. Further, the imaging de-
vice 200 may be used independently as the imaging de-
vice 200, without being connected to the mobile unit 100.
[0077] The battery 6 may be included in the imaging
device 200, and the battery 6 of the imaging device 200
may supply electric power to the mobile unit 100. Alter-
natively, both the mobile unit 100 and the imaging device
200 may be equipped with a battery.
[0078] Communication between the mobile unit 100
and the imaging device 200 may be performed through
wireless communication.
[0079] Although communication between the mobile
unit 100 and the imaging device 200 is performed using
the USB communication standard PTP in the above em-
bodiment, any communication method may be used, as
long as transmission/reception of various kind of data
and notifications of failed imaging can be performed be-
tween the mobile unit 100 and the imaging device 200.
[0080] The present technology may also be applied to
video recording. In the case of video recording, it is also
possible to notify the mobile unit 100 of a recording result
through the imaging result notification process described
above with reference to Fig. 6. However, image analysis
to determine whether or not focusing on the object is
achieved is to be performed on the frame images con-
stituting the video image, and therefore, a notification of
failed imaging may be made. This is because it is nor-
mally considered that there are more successes than fail-
ures in imaging, and therefore, if notifications of success-
ful imaging are made, a success notification will be made
for each frame image, resulting in an enormous amount
of processing being involved in making success notifica-
tions.

REFERENCE SIGNS LIST

[0081]

100 Mobile unit
200 Imaging device
300 Information processing unit

Claims

1. An information processing device (300) that oper-
ates in an imaging device (200) mounted on a mobile
unit (100),

13 14 



EP 3 595 286 B1

9

5

10

15

20

25

30

35

40

45

50

55

the information processing device notifying the
mobile unit of failed imaging, when imaging per-
formed by the imaging device has failed, where-
in
a check is made to determine whether or not
imaging has failed, on a basis of an image cap-
tured by the imaging device and/or information
related to the image, wherein
when imaging has not been performed at a pre-
determined position and/or a predetermined
time, a notification of failed imaging is sent.

2. The information processing device according to
claim 1, wherein
when an image captured by the imaging device is
out of focus, a notification of failed imaging is sent.

3. The information processing device according to
claim 1, wherein
when exposure of an image captured by the imaging
device is not in a predetermined range, a notification
of failed imaging is sent.

4. The information processing device according to
claim 1, wherein
position information indicating an imaging position
of an image captured by the imaging device is ob-
tained, and, when the imaging position is not a pre-
determined position, a notification of failed imaging
is sent.

5. The information processing device according to
claim 1, wherein
time information indicating an imaging time of an im-
age captured by the imaging device is obtained, and,
when the imaging time is not a predetermined time,
a notification of failed imaging is sent.

6. The information processing device according to
claim 1, wherein
position information indicating an imaging position
of an image captured by the imaging device is ob-
tained, and, when the imaging position deviates from
a series of predetermined constant distance inter-
vals, a notification of failed imaging is sent.

7. The information processing device according to
claim 1, wherein
time information indicating an imaging time of an im-
age captured by the imaging device is obtained, and,
when the imaging time deviates from a series of pre-
determined constant time intervals, a notification of
failed imaging is sent.

8. The information processing device according to
claim 1, wherein
when an image is not obtained through imaging per-
formed by the imaging device, a notification of failed

imaging is sent.

9. The information processing device according to
claim 1, wherein
when imaging performed by the imaging device is
successful, a notification of the successful imaging
is sent to the mobile unit.

10. An information processing method for notifying a mo-
bile unit of failed imaging when imaging performed
by an imaging device mounted on the mobile unit
has failed, wherein the information processing meth-
od is executed by an information processing device
that operates in the imaging device, and wherein

a check is made to determine whether or not
imaging has failed, on a basis of an image cap-
tured by the imaging device and/or information
related to the image, wherein
when imaging has not been performed at a pre-
determined position and/or a predetermined
time, a notification of failed imaging is sent.

11. An information processing program for causing a
computer to implement an information processing
method according to claim 10.

12. The information processing device according to
claim 1, wherein
when the imaging performed by the imaging device
has failed, a moving route for the mobile unit is set.

Patentansprüche

1. Informationsverarbeitungsvorrichtung (300), die in
einer Bildgebungsvorrichtung (200) arbeitet, die in
einer mobilen Einheit (100) montiert ist,

wobei die Informationsverarbeitungsvorrich-
tung die mobile Einheit über fehlgeschlagene
Bildgebung benachrichtigt, wenn durch die Bild-
gebungsvorrichtung durchgeführte Bildgebung
fehlgeschlagen ist, wobei eine Prüfung vorge-
nommen wird, ob eine Bildgebung fehlgeschla-
gen ist oder nicht, auf der Grundlage eines durch
die Bildgebungsvorrichtung aufgenommenen
Bilds und/oder von Informationen, die sich auf
das Bild beziehen, wobei
wenn keine Bildgebung an einer vorbestimmten
Position und/oder zu einer vorbestimmten Zeit
vorgenommen wurde, eine Benachrichtigung
über fehlgeschlagene Bildgebung gesendet
wird.

2. Informationsverarbeitungsvorrichtung nach An-
spruch 1, wobei,
wenn ein durch die Bildgebungsvorrichtung aufge-
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nommenes Bild unscharf ist, eine Benachrichtigung
über fehlgeschlagene Bildgebung gesendet wird.

3. Informationsverarbeitungsvorrichtung nach An-
spruch 1, wobei,
wenn eine Belichtung eines durch die Bildgebungs-
vorrichtung aufgenommenen Bilds nicht in einem
vorbestimmten Bereich liegt, eine Benachrichtigung
über fehlgeschlagene Bildgebung gesendet wird.

4. Informationsverarbeitungsvorrichtung nach An-
spruch 1, wobei
Positionsinformationen, die eine Bildgebungspositi-
on eines Bilds, das durch die Bildgebungsvorrich-
tung aufgenommen wurde, angeben, erhalten wer-
den und, wenn die Bildgebungsposition keine vor-
bestimmte Position ist, eine Benachrichtigung über
fehlgeschlagene Bildgebung gesendet wird.

5. Informationsverarbeitungsvorrichtung nach An-
spruch 1, wobei
Zeitinformationen, die eine Bildgebungszeit eines
Bilds, das durch die Bildgebungsvorrichtung aufge-
nommen wurde, angeben, erhalten werden und,
wenn die Bildgebungszeit keine vorbestimmte Zeit
ist, eine Benachrichtigung über fehlgeschlagene
Bildgebung gesendet wird.

6. Informationsverarbeitungsvorrichtung nach An-
spruch 1, wobei
Positionsinformationen, die eine Bildgebungspositi-
on eines Bilds, das durch die Bildgebungsvorrich-
tung aufgenommen wurde, angeben, erhalten wer-
den und, wenn die Bildgebungsposition von einer
Serie von vorbestimmten konstanten Distanzinter-
vallen abweicht, eine Benachrichtigung über fehlge-
schlagene Bildgebung gesendet wird.

7. Informationsverarbeitungsvorrichtung nach An-
spruch 1, wobei
Zeitinformationen, die eine Bildgebungszeit eines
Bilds, das durch die Bildgebungsvorrichtung aufge-
nommen wurde, angeben, erhalten werden und,
wenn die Bildgebungszeit von einer Serie von vor-
bestimmten konstanten Zeitintervallen abweicht, ei-
ne Benachrichtigung über fehlgeschlagene Bildge-
bung gesendet wird.

8. Informationsverarbeitungsvorrichtung nach An-
spruch 1, wobei,
wenn ein Bild nicht durch Bildgebung, die durch die
Bildgebungsvorrichtung durchgeführt wird, erhalten
wird, eine Benachrichtigung über fehlgeschlagene
Bildgebung gesendet wird.

9. Informationsverarbeitungsvorrichtung nach An-
spruch 1, wobei,
wenn durch die Bildgebungsvorrichtung durchge-

führte Bildgebung erfolgreich ist, eine Benachrichti-
gung über die erfolgreiche Bildgebung an die mobile
Einheit gesendet wird.

10. Informationsverarbeitungsverfahren zum Benach-
richtigen einer mobilen Einheit über fehlgeschlagene
Bildgebung, wenn eine durch eine an der mobilen
Einheit montierte Bildgebungsvorrichtung durchge-
führte Bildgebung fehlgeschlagen ist, wobei das
Informationsverarbeitungsverfahren durch eine
Informationsverarbeitungsvorrichtung ausgeführt
wird, die in der Bildgebungsvorrichtung arbeitet, und
wobei eine Prüfung vorgenommen wird, ob eine Bild-
gebung fehlgeschlagen ist oder nicht, auf der Grund-
lage eines durch die Bildgebungsvorrichtung aufge-
nommenen Bilds und/oder von Informationen, die
sich auf das Bild beziehen, wobei
wenn keine Bildgebung an einer vorbestimmten Po-
sition und/oder zu einer vorbestimmten Zeit vorge-
nommen wurde, eine Benachrichtigung über fehlge-
schlagene Bildgebung gesendet wird.

11. Informationsverarbeitungsprogramm zum Veran-
lassen eines Computers zum Implementieren eines
Informationsverarbeitungsverfahrens nach An-
spruch 10.

12. Informationsverarbeitungsvorrichtung nach An-
spruch 1, wobei,
wenn die durch die Bildgebungsvorrichtung durch-
geführte Bildgebung fehlgeschlagen ist, eine Bewe-
gungsroute für die mobile Einheit eingestellt wird.

Revendications

1. Dispositif de traitement d’informations (300) qui
fonctionne dans un dispositif d’imagerie (200) monté
sur une unité mobile (100),

le dispositif de traitement d’informations notifiant
à l’unité mobile un échec d’imagerie, lorsque
l’imagerie réalisée par le dispositif d’imagerie a
échoué, dans lequel
une vérification est effectuée pour déterminer
que l’imagerie a échoué ou non, sur la base
d’une image capturée par le dispositif d’imagerie
et/ou d’informations relatives à l’image, dans le-
quel
lorsque l’imagerie n’a pas été réalisée à une po-
sition prédéterminée et/ou à un moment prédé-
terminé, une notification d’échec d’imagerie est
envoyée.

2. Dispositif de traitement d’informations selon la re-
vendication 1, dans lequel
lorsqu’une image capturée par le dispositif d’image-
rie est floue, une notification d’échec d’imagerie est
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envoyée.

3. Dispositif de traitement d’informations selon la re-
vendication 1, dans lequel lorsque l’exposition d’une
image capturée par le dispositif d’imagerie n’est pas
comprise dans une plage prédéterminée, une noti-
fication d’échec d’imagerie est envoyée.

4. Dispositif de traitement d’informations selon la re-
vendication 1, dans lequel des informations de po-
sition indiquant une position d’imagerie d’une image
capturée par le dispositif d’imagerie sont obtenues,
et, lorsque la position d’imagerie n’est pas une po-
sition prédéterminée, une notification d’échec d’ima-
gerie est envoyée.

5. Dispositif de traitement d’informations selon la re-
vendication 1, dans lequel des informations tempo-
relles indiquant un temps d’imagerie d’une image
capturée par le dispositif d’imagerie sont obtenues,
et, lorsque le temps d’imagerie n’est pas un temps
prédéterminé, une notification d’échec d’imagerie
est envoyée.

6. Dispositif de traitement d’informations selon la re-
vendication 1, dans lequel des informations de po-
sition indiquant une position d’imagerie d’une image
capturée par le dispositif d’imagerie sont obtenues,
et, lorsque la position d’imagerie s’écarte d’une série
d’intervalles de distance constants prédéterminés,
une notification d’échec d’imagerie est envoyée.

7. Dispositif de traitement d’informations selon la re-
vendication 1, dans lequel
des informations temporelles indiquant le temps
d’imagerie d’une image capturée par le dispositif
d’imagerie sont obtenues et, lorsque le temps d’ima-
gerie s’écarte d’une série d’intervalles de temps
constants prédéterminés, une notification d’échec
d’imagerie est envoyée.

8. Dispositif de traitement d’informations selon la re-
vendication 1, dans lequel
lorsqu’une image n’est pas obtenue par une image-
rie réalisée par le dispositif d’imagerie, une notifica-
tion d’échec d’imagerie est envoyée.

9. Dispositif de traitement d’informations selon la re-
vendication 1, dans lequel
lorsque l’imagerie réalisée par le dispositif d’image-
rie réussit, une notification de réussite d’imagerie est
envoyée à l’unité mobile.

10. Procédé de traitement d’informations pour notifier à
une unité mobile un échec d’imagerie quand une
imagerie réalisée par un dispositif d’imagerie monté
sur l’unité mobile a échoué, le procédé de traitement
d’informations étant exécuté par un dispositif de trai-

tement d’informations qui fonctionne dans le dispo-
sitif d’imagerie, et dans lequel

une vérification est effectuée pour déterminer
que l’imagerie a échoué ou non, sur la base
d’une image capturée par le dispositif d’imagerie
et/ou d’informations relatives à l’image, dans le-
quel
lorsque l’imagerie n’a pas été réalisée à une po-
sition prédéterminée et/ou à un moment prédé-
terminé, une notification d’échec d’imagerie est
envoyée.

11. Programme de traitement d’informations pour ame-
ner un ordinateur à mettre en œuvre un procédé de
traitement d’informations selon la revendication 10.

12. Dispositif de traitement d’informations selon la re-
vendication 1, dans lequel
lorsque l’imagerie réalisée par le dispositif d’image-
rie a échoué, un itinéraire de déplacement de l’unité
mobile est défini.
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