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Description

BACKGROUND

Technical Filed

[0001] The present invention relates to a radiography
apparatus that captures a radiographic image of a sub-
ject, a method for controlling the radiography apparatus,
and a program.

Background Art

[0002] For example, as disclosed in JP2012-29889A
and Toshiba Medical Supply Co., Ltd., Radiography Ap-
paratus IPF-21, [online], [Searched on July 30, 1999],
Internet <URL: http://www.toshiba-iryouy-
ouhin.co.jp/tmeds/xrays/ipf21.html>, a portable radiation
emitting device has been proposed which is provided with
only a minimum number of components for emitting ra-
diation, such as a radiation source and an electric circuit,
and can be operated by an operator while being held in
the hand. This type of portable radiation emitting device
is light enough to be operated by the operator while being
held in the hand and is advantageous in capturing an
image of an object in various directions.
[0003] In a case in which a radiographic image of a
subject is captured by using the radiation emitting device,
a radiation detector (a so-called "flat panel detector") that
records a radiographic image indicating the subject using
radiation that has been emitted and transmitted through
the subject is generally used. As the radiation detector,
a cassette-type radiation detector has been known in
which, for example, an image detection unit, a battery for
driving, and a control unit, such as an electric circuit re-
lated to driving, are accommodated in a housing. The
radiation detector is located so as to face the radiation
emitting device, with a subject interposed therebetween.
In this state, the radiation emitting device is driven. Then,
radiation transmitted through the subject is emitted to the
radiation detector and a radiographic image indicated by
the radiation transmitted through the subject is acquired.
[0004] The above-mentioned portable radiation emit-
ting device can be operated by the operator while being
held in the hand. However, a radiation emitting device
including a support device that supports a radiation
source unit including a radiation source has been pro-
posed in order to prevent hand shaking and the exposure
of, for example, the hand of the operator to radiation.
Toshiba Medical Supply Co., Ltd., Radiography Appara-
tus IPF-21, [online], [Searched on July 30, 1999], Internet
<URL: http://www.toshiba-iryouy-
ouhin.co.jp/tmeds/xrays/ipf21.html> discloses an exam-
ple of the support device and particularly discloses a sup-
port device which includes a wheel portion provided in a
lower part of a support leg and is movable.
[0005] A radiation emitting device including the support
device basically includes a leg portion that is movable by

a wheel, a main body portion that includes a battery for
driving a radiation source and an electric circuit related
to the driving of the radiation source and is held on the
leg portion, and an arm portion that is connected to the
main body portion. The radiation source unit is attached
to a leading end of the arm portion.
[0006] In a case in which the radiation emitting device
is used, first, the radiation emitting device is moved close
to the bed on which a patient lies. Then, the radiation
source unit is moved to a desired position and the radi-
ation detector is moved to a desired position behind the
back of the subject. In this state, the radiation source unit
is driven to emit radiation to the subject and the radiation
detector detects radiation transmitted through the subject
and acquires a radiographic image of the subject.
[0007] In addition, a method has been proposed which
captures an image of a subject with a camera to acquire
a captured image indicating the surface of the subject
and displays the captured image in order to, for example,
recognize a radiation field in a radiography apparatus in
which a radiation emitting device and a radiation detector
are separately provided (see JP2009-131323A,
JP2007-029353A, and JP2010-119485A). In addition, in
the radiography apparatus in which the radiation emitting
device and the radiation detector are separately provid-
ed, the deviation between the radiation field and a de-
tection range of the radiation detector is likely to occur.
Therefore, JP2009-131323A, JP2007-029353A, and
JP2010-119485A also disclose a method which displays
a frame indicating the radiation field and a frame indicat-
ing the detection region of the radiation detector so as to
be superimposed on the displayed captured image. EP
3 331 749 A1 discloses a radiography apparatus, a meth-
od for controlling the radiation emitting device, and a pro-
gram which can reduce power consumption. US
2013/0114793 A1 discloses a radiographic image cap-
turing apparatus comprising a cassette device with which
a radiographic image can be acquired in a remote control,
i.e. even if a doctor cannot travel to his patient or vice
versa.

SUMMARY OF THE INVENTION

[0008] The radiation emitting device having the above-
mentioned configuration has the advantage that it can
be moved in a narrow space or it can be used even in an
environment in which an alternating current source is not
available. Therefore, in particular, for example, the radi-
ation emitting device is appropriately used to capture a
radiographic image of the patient who is raced to a med-
ical institution, such as a hospital, or the patient who lies
on the bed in a narrow hospital room. The size and weight
of the radiation emitting device are reduced in order to
easily handle the radiation emitting device. Therefore,
the size of a battery provided in the device is also re-
duced.
[0009] However, in a case in which the size of the bat-
tery is reduced, the capacity of the battery is also re-
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duced. In particular, it is necessary to reduce the size of
the battery in order to reduce the weight of the portable
radiation emitting device for ease of handling. As a result,
the capacity of the battery is further reduced. In addition,
the size and capacity of the battery of the radiation de-
tector are also reduced, considering ease of carrying a
cassette. As such, the important task of the radiography
apparatus including the radiation emitting device and the
radiation detector which are provided with batteries with
low capacity is to reduce power consumption.
[0010] The invention has been made in view of the
above-mentioned problems and an object of the inven-
tion is to reduce power consumption in a radiography
apparatus in which a radiation emitting device and a ra-
diation detector are separately provided, a method for
controlling the radiography apparatus, and a program.
[0011] A radiography apparatus according to the in-
vention includes: a radiation emitting device that irradi-
ates a subject with radiation; imaging means for capturing
an image of the subject to acquire a captured image of
the subject; a radiation detector that detects the radiation
transmitted through the subject and generates a radio-
graphic image of the subject; and driving state control
means for controlling a driving state of at least one of the
radiation emitting device or the radiation detector on the
basis of whether the radiation detector is included in the
captured image. Furthermore, the radiography appara-
tus comprises a radiation field control means for control-
ling a field of the radiation emitted to the subject, wherein
the driving state control means changes the driving state
of at least of the radiation emitting device or the radiation
detector to a state in which imaging is available in re-
sponse to a radiation field change operation of the radi-
ation field control means.
[0012] The "captured image of the subject" is an image
indicating the surface of the subject and the surface of
objects in the vicinity of the subject in an imaging range
of the imaging means. The captured image of the subject
includes an infrared image which is acquired by capturing
an image of the subject using infrared rays and indicates
the temperature distribution of the surface of the subject
and the surface of objects in the vicinity of the subject.
[0013] In the radiography apparatus according to the
invention, in a case in which the radiation detector is in-
cluded in the captured image, the driving state control
means may control the driving state of at least one of the
radiation emitting device or the radiation detector such
that power consumption is more than that in a case in
which the radiation detector is not included in the cap-
tured image.
[0014] In the radiography apparatus according to the
invention, in a case in which the state of the radiation
detector changes from a state in which the radiation de-
tector is not included in the captured image to a state in
which the radiation detector is included in the captured
image, the driving state control means may change the
driving state of the radiation detector from a power-off
state to a power-on state.

[0015] In the radiography apparatus according to the
invention, in a case in which the state of the radiation
detector changes from a state in which the radiation de-
tector is not included in the captured image to a state in
which the radiation detector is included in the captured
image, the driving state control means may change the
driving state of the radiation detector from a sleep state
to a standby state.
[0016] In the radiography apparatus according to the
invention, in the case in which the state of the radiation
detector changes from the state in which the radiation
detector is not included in the captured image to the state
in which the radiation detector is included in the captured
image, the driving state control means may change the
driving state of the radiation emitting device from a sleep
state to a standby state.
[0017] The "power-off state" means a state in which
power is not supplied to all components forming the ra-
diation detector and the components are not driven. The
"power-on state" means at least one of the sleep state,
the standby state, or a state in which imaging is available
which will be described below. The "sleep state" means
a state in which, among components forming the radia-
tion emitting device and the radiation detector, only com-
ponents required for a process that is performed until the
radiation detector is included in the captured image are
driven. The "standby state" means a state in which, in
addition to the components driven in the sleep state, com-
ponents required for a process for preparation for imag-
ing are driven. The "state in which imaging is available"
means a state in which, in addition to the components
driven in the standby state, components required for a
process for immediately performing imaging are driven,
that is, a state in which an imaging operation is performed
to immediately emit radiation from the radiation emitting
device and the radiation detector can detect radiation
transmitted through the subject and immediately gener-
ate a radiographic image.
[0018] The radiography apparatus according to the in-
vention may further include display means for displaying
the captured image.
[0019] The radiography apparatus according to the in-
vention may further include display control means for dis-
playing at least one of identification information of the
radiation detector, the driving state of the radiation de-
tector, a vertical direction of the radiation detector, a re-
maining battery level of the radiation detector, a position
of a center of the radiation detector in the case in which
the radiation detector is included in the captured image,
or a direction in which the radiation detector is present
in the case in which the radiation detector is not included
in the captured image so as to be superimposed on the
captured image displayed on the display means.
[0020] In a case in which, in a detection surface of the
radiation detector, a predetermined side which is the top
side and another side opposite to the predetermined side
are defined, the "vertical direction of the radiation detec-
tor" means a direction from the opposite side to the pre-
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determined side along a straight line perpendicular to the
predetermined side and the opposite side.
[0021] The display control means may display the cap-
tured image such that a region corresponding to the ra-
diation field is identifiable, according to the driving state
of at least one of the radiation emitting device or the ra-
diation detector.
[0022] The term "identifiable" means that the region
corresponding to the radiation field is distinguished in the
captured image such that the region corresponding to
the radiation field is clearly recognized. For example, the
region corresponding to the radiation field is changed to
a predetermined color or a frame is given to the region
corresponding to the radiation field such that the region
corresponding to the radiation field can be identified.
[0023] In the radiography apparatus according to the
invention, in a case in which the driving state of at least
one of the radiation emitting device or the radiation de-
tector is changed to a driving state in which power con-
sumption is more than that in a state in which the radio-
graphic image is not included in the captured image, the
display control means may display the region corre-
sponding to the radiation field so as to be superimposed
on the captured image.
[0024] In the radiography apparatus according to the
invention, the display control means may display the re-
gion corresponding to the radiation field with a size cor-
responding to a source image receptor distance and a
body thickness of the subject so as to be superimposed
on the captured image.
[0025] The "source image receptor distance" means a
distance between the position where radiation is emitted
from the radiation source and the detection surface of
the radiation detector.
[0026] The radiography apparatus according to the in-
vention may further include input means for receiving a
command to change at least one of a position or a size
of the region corresponding to the radiation field dis-
played on the display means. The radiation field control
means may change the radiation field in response to the
change command.
[0027] In the radiography apparatus according to the
invention, the radiation field control means may change
the radiation field in response to a decision on the issuing
of the change command.
[0028] In the radiography apparatus according to the
invention, the radiation field control means may change
the radiation field such that the radiation field is matched
with a range of the radiation detector.
[0029] The radiography apparatus according to the in-
vention may further include: a visible light source that
emits visible light to a range of the radiation field in re-
sponse to an imaging operation; and switching means
for switching the turn-on and turn-off of the visible light
source by the imaging operation.
[0030] In this case, the switching means may switch
the turn-on and turn-off of the visible light source accord-
ing to a part of the subject included in the captured image.

[0031] The "imaging operation" means an operation
for irradiating the subject with radiation. For example, an
operation of pressing an imaging button for performing
imaging corresponds to the imaging operation. In a case
in which the imaging button is used to perform the imag-
ing operation, the radiation emitting device can be con-
figured as follows. The imaging button can be operated
in two stages. That is, the imaging button can be pressed
halfway and fully. The imaging button is pressed halfway
to emit visible light to the range of the radiation field and
is pressed fully to irradiate the subject with radiation. In
this case, the imaging operation may be the operation of
pressing the imaging button halfway or the operation of
pressing the imaging button fully.
[0032] In the radiography apparatus according to the
invention, the driving state control means may change a
lighting state of the visible light source according to the
driving state of at least one of the radiation emitting device
or the radiation detector.
[0033] The term "changing the lighting state of the vis-
ible light source" means changing the lighting state of the
visible light source such that the driving state of at least
one of the radiation emitting device and the radiation de-
tector is known. For example, at least one of the color,
turn-on time, or blinking pattern of the visible light source
is changed according to the driving state to change the
lighting state of the visible light source.
[0034] In the radiography apparatus according to the
invention, the captured image may be an infrared image
and the display means may display the infrared image
and the radiographic image.
[0035] The radiography apparatus according to the in-
vention may further include: movement amount detection
means for detecting an amount of movement of the ra-
diation emitting device per unit time; and imaging allow-
ance means for allowing the emission of the radiation
from the radiation emitting device in a case in which the
amount of movement is less than a threshold value.
[0036] According to the invention, there is provided a
method for controlling a radiography apparatus including
a radiation emitting device that irradiates a subject with
radiation, imaging means for capturing an image of the
subject to acquire a captured image of the subject, a ra-
diation detector that detects the radiation transmitted
through the subject and generates a radiographic image
of the subject, and radiation field control means for con-
trolling a field of the radiation emitted to the subject. The
method includes controlling a driving state of at least one
of the radiation emitting device or the radiation detector
on the basis of whether the radiation detector is included
in the captured image and changing the driving state of
at least of the radiation emitting device or the radiation
detector to a state in which imaging is available in re-
sponse to a radiation field change operation of the radi-
ation field control means.
[0037] In addition, a program that causes a computer
to perform the method for controlling a radiography ap-
paratus according to the invention may be provided.
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[0038] According to the invention, the driving state of
at least one of the radiation emitting device or the radia-
tion detector is controlled on the basis of whether the
radiation detector is included in the captured image.
Here, in a state in which the radiation detector is not in-
cluded in the captured image, an image of the subject is
not captured. After the radiation detector is included in
the captured image, radiation is emitted to the subject to
capture an image of the subject. Therefore, the configu-
ration in which the driving state of at least one of the
radiation emitting device or the radiation detector is con-
trolled on the basis of whether the radiation detector is
included in the captured image makes it possible to pre-
vent at least one of the radiation emitting device or the
radiation detector from being changed to the driving state
in which power consumption is large in a situation in
which imaging is not immediately performed. Therefore,
it is possible to reduce the power consumption of the
radiography apparatus according to the invention.

BRIEF DESCRIPTION OF THE DRAWINGS

[0039]

Fig. 1 is a diagram schematically illustrating a radi-
ography apparatus according to an embodiment of
the invention.
Fig. 2 is a front perspective view illustrating a radia-
tion emitting device.
Fig. 3 is a rear perspective view illustrating the radi-
ation emitting device.
Fig. 4 is a block diagram schematically illustrating
the internal configuration of the radiation emitting de-
vice.
Fig. 5 is a perspective view illustrating the outward
appearance of a radiation detector as viewed from
a front surface which is a radiation emitting side.
Fig. 6 is a block diagram schematically illustrating
the internal configuration of the radiation detector.
Fig. 7 is a block diagram schematically illustrating
the internal configuration of a console.
Fig. 8 is a diagram illustrating a captured image in-
cluding only a subject.
Fig. 9 is a diagram illustrating a captured image in-
cluding a portion of the radiation detector in addition
to the subject.
Fig. 10 is a flowchart illustrating a process performed
in this embodiment.
Fig. 11 is a flowchart illustrating a process performed
in this embodiment.
Fig. 12 is a diagram illustrating a change in a radia-
tion field depending on the body thickness of the sub-
ject.
Fig. 13 is a diagram illustrating a captured image on
which various kinds of information are superim-
posed.
Fig. 14 is a diagram illustrating a captured image on
which information indicating a direction in which the

radiation detector is present is superimposed.
Fig. 15 is a diagram illustrating a state in which the
position of the center of a radiation field region is
matched with the position of the center of a detection
region.
Fig. 16 is a diagram illustrating a state in which the
radiation field region is matched with the detection
region.
Fig. 17 is a diagram illustrating icons indicating, for
example, a thin person, a normal person, and a fat
person.
Fig. 18 is a perspective view illustrating the overall
shape of a movable radiation emitting device.
Fig. 19 is a side view illustrating the usage state of
the movable radiation emitting device.

DESCRIPTION OF EMBODIMENTS

[0040] Hereinafter, embodiments of the invention will
be described with reference to the drawings. Fig. 1 is a
diagram schematically illustrating a radiography appara-
tus according to an embodiment of the invention. As il-
lustrated in Fig. 1, a radiography apparatus 1 according
to this embodiment includes a portable radiation emitting
device 10, a radiation detector 30, and a console 50. For
example, in order to acquire a radiographic image of a
subject H that lies on a bed 2, the radiation detector 30
is inserted between the subject H and the bed 2, the
subject H is irradiated with radiation emitted from the port-
able radiation emitting device 10, and a radiographic im-
age of the subject H is acquired by the radiation detector
30. In addition, the console 50 is connected to a terminal
80 of, for example, a doctor through a network.
[0041] Fig. 2 is a front perspective view illustrating the
radiation emitting device. Fig. 3 is a rear perspective view
illustrating the radiation emitting device. Fig. 4 is a block
diagram schematically illustrating the internal configura-
tion of the radiation emitting device. As illustrated in the
drawings, in the radiation emitting device 10, an emission
window 12 through which radiation is emitted, a camera
13 that captures an image of the surface of the subject
H, and a distance sensor 27 are provided on a front sur-
face of a housing 11 with a rectangular parallelepiped
shape. A collimator 14 for narrowing the emission range
of radiation is seen from the emission window 12. A mon-
itor 15, such as a liquid crystal display unit, is provided
on a rear surface of the housing 11. For example, a cap-
tured image acquired by capturing the image of the sur-
face of the subject H using the camera 13, a radiographic
image of the subject H, and various kinds of information
for setting the radiation emitting device 10 are displayed
on the monitor 15. The distance sensor 27 measures the
distance between the device 10 and a target object, using
a laser or ultrasonic waves. In addition, the camera 13
and the monitor 15 correspond to imaging means and
display means, respectively.
[0042] Holding portions 16 and 17 are attached to both
side surfaces of the housing 11. The holding portion 16
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includes two protruding portions 16A that protrude from
the upper and lower portions of the side surface of the
housing 11 to the side and a connection portion 16B that
connects the two protruding portions 16A. The holding
portion 17 includes two protruding portions 17A that pro-
trude from the upper and lower portions of the side sur-
face of the housing 11 to the side and a connection portion
17B that connects the two protruding portions 17A. The
protruding portions 16A and 17A are curved from pro-
truding positions 11A and 11B to the rear surface of the
housing 11. The protruding portions 16A and 17A may
be inclined from the protruding positions 11A and 11B to
the rear surface of the housing 11, instead of being
curved. An operator can hold the holding portions 16 and
17 and move the radiation emitting device 10 to a position
where an image of the subject H can be captured. In
addition, an imaging button 18 for emitting radiation to
capture an image of the subject H is provided in the upper
protruding portion 17A of the holding portion 17 that is
held by the right hand in a case in which the operator
performs an imaging operation.
[0043] The housing 11 includes the monitor 15, a ra-
diation source 19, an irradiation control unit 20, a colli-
mator control unit 21, an imaging control unit 22, a driving
control unit 23, an input unit 24, a communication unit
25, a battery 26, a distance sensor 27, a motion sensor
28, and a radiation field lamp 29. The irradiation control
unit 20, the collimator control unit 21, the imaging control
unit 22, the driving control unit 23, and the communication
unit 25 are implemented by a program (software) that is
operated in a computer, dedicated hardware, or a com-
bination thereof. The program is recorded on a recording
medium, such as a digital versatile disc (DVD) or a com-
pact disk read only memory (CD-ROM), and is then dis-
tributed. The program is installed in the radiation emitting
device 10 from the recording medium. Alternatively, the
program is stored in a storage device of a server com-
puter that is connected to a network or a network storage
such that it can be accessed from the outside. The pro-
gram is downloaded and installed in the radiation emitting
device 10, if necessary.
[0044] The radiation source 19 includes, for example,
an X-ray tube, a booster circuit, and cooling means for
cooling the X-ray tube.
[0045] The irradiation control unit 20 drives the radia-
tion source 19 and controls the amount of radiation emit-
ted to the subject H such that radiation with intensity cor-
responding to predetermined imaging conditions is emit-
ted to the subject H for only a set period of time. The
imaging conditions include a tube voltage (kV value) and
an mAs value (a tube current 3 an irradiation time) cor-
responding to the body thickness of the subject H. The
body thickness of the subject H can be calculated by
measuring a source image receptor distance (SID) which
is the distance between the device 10 and the surface of
the radiation detector 30 and a source object distance
(SOD) which is the distance between the device 10 and
the surface of the subject H, using the distance sensor

27, and subtracting the SOD from the SID. In addition,
the operator may measure the body thickness and input
information for setting the imaging conditions including
the measured body thickness to the device 10 through
the input unit 24. In this embodiment, the information for
setting the imaging conditions including, for example, the
body thickness is transmitted to the console 50 and the
imaging conditions are set in the console 50. The set
imaging conditions are transmitted to the radiation emit-
ting device 10. The irradiation control unit 20 controls the
emission of radiation to the subject H, using the imaging
conditions transmitted from the console 50.
[0046] The collimator control unit 21 includes, for ex-
ample, a driving mechanism, such as a motor for driving
the collimator 14 to change the field of the radiation emit-
ted from the radiation source 19 to the subject H, and an
electric circuit for controlling the driving mechanism. The
collimator control unit 21 controls the driving of the colli-
mator 14 in response to a command from the driving con-
trol unit 23. The collimator control unit 21 corresponds to
radiation field control means.
[0047] The imaging control unit 22 drives the camera
13 to capture an image of the surface of the subject H
and acquires a captured image G1. In addition, the im-
aging control unit 22 may perform image processing for
improving image quality for the captured image G1 ac-
quired by the camera 13. The captured image G1 ac-
quired by the camera 13 is a motion picture with a pre-
determined frame rate of, for example, 30 fps.
[0048] The driving control unit 23 controls the overall
driving operation of the radiation emitting device 10. That
is, the driving control unit 23 performs, for example, a
process of instructing the irradiation control unit 20 to
drive the radiation source 19, a process of instructing the
collimator control unit 21 to drive the collimator 14, a proc-
ess of instructing the imaging control unit 22 to drive the
camera 13 such that the captured image G1 is acquired,
a process of displaying various kinds of information in-
cluding the captured image G1 on the monitor 15, a proc-
ess of instructing the communication unit 25 to exchange
various kinds of information with the console 50, a proc-
ess of monitoring the state of the battery 26, a process
of receiving a command from the input unit 24, a process
of measuring the distance between the radiation emitting
device 10 and an object using the distance sensor 27, a
process of detecting the movement of the radiation emit-
ting device 10 using the motion sensor 28, and a process
of setting the driving state of the radiation emitting device
10. In addition, each of the above-mentioned processes
is performed by the commands from the input unit 24 or
the commands that have been transmitted from the con-
sole 50 and received by the communication unit 25. The
driving control unit 23 corresponds to display control
means, switching means, and imaging allowance means.
[0049] The input unit 24 is a touch-panel-type input unit
that is integrated with the monitor 15, receives a com-
mand from the operator, and outputs information indicat-
ing the command to the driving control unit 23. It is as-

9 10 



EP 3 320 842 B1

7

5

10

15

20

25

30

35

40

45

50

55

sumed that the imaging button 18 is also included in the
input unit 24.
[0050] The communication unit 25 performs wireless
communication with the console 50 to exchange infor-
mation. Examples of the information transmitted from the
communication unit 25 to the console 50 include the cap-
tured image G1, the SID and the SOD measured by the
distance sensor 27, the information of the radiation field
defined by the collimator 14, movement information de-
tected by the motion sensor 28 which will be described
below, and information for setting the imaging conditions
set by the operator through the input unit 24. Examples
of the information transmitted from the console 50 to the
communication unit 25 include a command to change
the driving state of the radiation emitting device 10 and
information such as imaging conditions. In addition, the
radiation emitting device 10 may be connected to the
console 50 by a cable, instead of wireless communica-
tion, and may exchange information with the console 50
in a wired manner. In the latter case, the communication
unit 25 has a connector to which the cable is connected.
[0051] The motion sensor 28 is a 9-axis motion sensor
that detects 3-axis acceleration, 3-axis angular velocity,
and 3-axis tilt. The acceleration, angular velocity, and tilt
detected by the motion sensor 28 are output as move-
ment information to the driving control unit 23, are used
to control the radiation emitting device 10 during imaging,
and are transmitted from the communication unit 25 to
the console 50. Here, the term "tilt" means a tilt with re-
spect to the position where the radiation emitting device
10 is kept horizontal in a state in which a radiation emis-
sion axis, which is an axis aligned with the emission di-
rection of radiation, is aligned with the direction of gravity.
The motion sensor 28 corresponds to movement amount
detection means.
[0052] The radiation field lamp 29 is a light emitting
element such as a light bulb or a light emitting diode (LED)
that emits visible light. The driving control unit 23 controls
the turn-on and turn-off of the radiation field lamp 29.
When the radiation field lamp 29 is turned on, visible light
is emitted to the radiation field in which radiation is emit-
ted on the subject H. The radiation field lamp 29 corre-
sponds to a visible light source.
[0053] Next, the configuration of the radiation detector
30 will be described. Fig. 5 is a perspective view illustrat-
ing the outward appearance of the radiation detector as
viewed from the front side which is a radiation emitting
side and Fig. 6 is a block diagram schematically illustrat-
ing the internal configuration of the radiation detector.
[0054] As illustrated in Fig. 5, the radiation detector 30
is a cassette-type radiation detector including a housing
32 that accommodates an image detection unit 31. The
image detection unit 31 includes a scintillator (phosphor)
that converts incident radiation into visible light and a thin
film transistor (TFT) active matrix substrate, as known in
the art. A rectangular imaging region in which a plurality
of pixels that accumulate charge corresponding to the
visible light from the scintillator are arranged is formed

on the TFT active matrix substrate. The housing 32 in-
cludes, for example, an imaging control unit 35 including
a gate driver that applies a gate pulse to a gate of a TFT
to switch the TFT and a signal processing circuit that
converts the charge accumulated in the pixel into an an-
alog electric signal indicating an X-ray image and outputs
the analog electric signal, in addition to the image detec-
tion unit 31.
[0055] The housing 32 has a rectangular parallelepi-
ped shape having a front surface 32A on which radiation
is incident, a rear surface 32B opposite to the front sur-
face 32A, and four side surfaces 32C, 32D, 32E, and
32F. The housing 32 is made of, for example, a conduc-
tive resin and also functions as an electromagnetic shield
that prevents the penetration of electromagnetic noise
into the radiation detector 30 and the emission of elec-
tromagnetic noise from the inside of the radiation detector
30 to the outside. The housing 32 has a size that is based
on International Organization for Standardization (ISO)
4090:2001 and is substantially equal to the size of, for
example, a film cassette, an imaging plate (IP) cassette,
or a computed radiography (CR) cassette.
[0056] A transmission plate 33 that transmits radiation
is attached to the front surface 32A of the housing 32.
The transmission plate 33 has a size that is substantially
equal to the size of a radiation detection region of the
radiation detector 30 and is made of a carbon material
that has a small weight, high rigidity, and high transmit-
tance.
[0057] Markers 34A to 34D that indicate identification
information for identifying the radiation detector 30 are
attached to four corners of the front surface 32A of the
housing 32. In this embodiment, each of the markers 34A
to 34D includes two bar codes that are perpendicular to
each other. The two bar codes are attached to the front
surface 30A of the radiation detector 30 so as to define
four corners of the detection region of the radiation de-
tector 30. For example, a tape with a color unique to the
radiation detector 30 may be used as the marker as long
as it can identify the radiation detector 30. In this case,
it is possible to identify the radiation detector 30 with the
colors of the markers.
[0058] Here, each of the markers 34A to 34D is a pair
of two bar codes. However, in this embodiment, informa-
tion indicating the vertical direction of the image detection
unit 31 provided in the radiation detector 30 is included
in one of the two bar codes. In this embodiment, the side
to which the markers 34A and 34B are attached is an
upper side, that is, a top side. Therefore, in this embod-
iment, in the radiation detector 30, in a case in which the
side to which the markers 34A and 34B are attached and
the side to which the markers 34C and 34D are attached
are defined, a direction from the side to which the markers
34A and 34B are attached to the side to which the mark-
ers 34C and 34D are attached along a straight line per-
pendicular to the two sides is the vertical direction. The
vertical direction means a direction on the radiation de-
tector 30 and does not mean the direction of gravity.
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[0059] In addition, a light emitting element, such as an
LED that emits light with a color unique to the radiation
detector 30, may be used as the marker. In this case, the
radiation detector 30 can be identified by the color of the
light emitting element. In addition, in a case in which a
plurality of light emitting elements are used, the radiation
detector 30 can be identified by the turn-on pattern or the
blinking pattern of the light emitting elements.
[0060] The housing 32 includes the image detection
unit 31, the imaging control unit 35, a driving control unit
36, a communication unit 37, a motion sensor 38, and a
battery 39. The imaging control unit 35, the driving control
unit 36, and the communication unit 37 are implemented
by a program (software) that is operated in a computer,
dedicated hardware, or a combination thereof. The pro-
gram is installed in the radiation detector 30 as in the
radiation emitting device 10.
[0061] As described above, the imaging control unit 35
includes, for example, the gate driver and the signal
processing circuit, controls the driving of the gate driver
and the signal processing circuit such that an analog im-
age signal indicating a radiographic image G2 is gener-
ated and outputs the analog image signal to the driving
control unit 36.
[0062] The driving control unit 36 controls the overall
driving operation of the radiation detector 30. That is, the
driving control unit 36 performs, for example, a process
of instructing the imaging control unit 35 to generate an
image signal indicating the radiographic image G2, a
process of instructing the communication unit 37 to ex-
change the image signal indicating the radiographic im-
age G2 and various kinds of information with the console
50, a process of detecting the movement of the radiation
detector 30 using the motion sensor 38, a process of
monitoring the state of the battery 39, and a process of
setting the driving state of the radiation detector 30.
[0063] The communication unit 37 performs wireless
communication with the console 50 to exchange infor-
mation. Examples of the information transmitted from the
communication unit 37 to the console 50 include the im-
age signal indicating the radiographic image G2, move-
ment information detected by the motion sensor 38 which
will be described below, information indicating the current
driving state of the radiation detector 30, and information
indicating the remaining level of the battery 39. An ex-
ample of the information transmitted from the console 50
to the communication unit 37 is information, such as a
command to change the driving state of the radiation de-
tector 30. In addition, the radiation detector 30 may be
connected to the console 50 by a cable, instead of wire-
less communication, and may exchange information with
the console 50 in a wired manner. In the latter case, the
communication unit 37 has a connector to which the cable
is connected.
[0064] The motion sensor 38 is a 9-axis motion sensor
that detects 3-axis acceleration, 3-axis angular velocity,
and 3-axis tilt. The acceleration, angular velocity, and tilt
detected by the motion sensor 38 are output as move-

ment information to the driving control unit 36 and are
transmitted from the communication unit 37 to the con-
sole 50. The term "tilt" means a tilt with respect to the
position where the radiation detector 30 is kept horizon-
tal.
[0065] Fig. 7 is a block diagram schematically illustrat-
ing the internal configuration of the console. As illustrated
in Fig. 7, the console 50 includes a radiography data
processing unit 51, an image processing unit 52, a driving
state control unit 53, an output unit 54, a storage unit 55,
an input unit 56, a communication unit 57, a monitor 58,
and a control unit 59. The radiography data processing
unit 51, the image processing unit 52, the driving state
control unit 53, the communication unit 57, and the control
unit 59 are implemented by a program (software) that is
operated in a computer, dedicated hardware, or a com-
bination thereof. The program is installed in the console
50 as in the radiation emitting device 10.
[0066] The radiography data processing unit 51 per-
forms data processing, such as A/D conversion, for the
image signal indicating the radiographic image G2 of the
subject H which has been input from the radiation detec-
tor 30. The radiography data processing unit 51 outputs
radiographic image data indicating the digital radiograph-
ic image G2 subjected to the data processing.
[0067] The image processing unit 52 performs prede-
termined image processing for the radiographic image
data output from the radiography data processing unit
51, using image processing parameters stored in the
storage unit 55. Examples of the image processing per-
formed by the image processing unit 52 include various
types of image processing, such as image calibration (the
correction of radiographic image data by calibration data)
including pixel defect correction, a process of creating a
defect map for performing the pixel defect correction, off-
set correction, gain correction using a predetermined uni-
formly exposed image, and shading correction, a grada-
tion correction process, a density correction process, a
process of removing scattered rays caused by radiation
transmitted through the subject H, and data conversion
for converting image data into data for monitor display or
data for printout. The image processing unit 52 outputs
radiographic image data subjected to the image process-
ing.
[0068] In the related art, in a case in which a radio-
graphic image of a subject is captured, a scattered ray
removal grid (hereinafter, simply referred to as a grid) is
provided between the subject and a radiation detector
and imaging is performed, in order to solve the problem
that the contrast of the radiographic image is reduced by
the scattering of radiation in the subject. In a case in
which imaging is performed using the grid, radiation scat-
tered by the subject is less likely to be emitted to the
radiation detector, which makes it possible to improve
the contrast of the radiographic image. However, for ex-
ample, the grid is formed by alternately arranging lead
that does not transmit radiation and an interspace mate-
rial, such as aluminum or fiber that is likely to transmit
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radiation, at a small grating density of about 4.0 lines/mm
and is heavy. Therefore, during imaging in, for example,
a hospital, it is necessary to put the heavy grid between
the patient who lies on the bed and the radiation detector.
As a result, a burden on the placement operation and a
burden on the patient during imaging increase. In addi-
tion, in the case of a convergence-type grid, there is a
concern that density unevenness will occur in a radio-
graphic image due to the oblique incidence of radiation.
Furthermore, there is a concern that both the image of
the subject and moire which is a fine stripe pattern cor-
responding to the pitch between the grids will be recorded
on the radiographic image and the radiographic image
will be difficult to see.
[0069] For this reason, a method has been performed
which captures a radiographic image, without using a
grid, and gives the same effect of improving image quality
as that obtained by removing scattered rays using a grid
to the radiographic image using image processing (for
example, US8064676B and "C Fivez et al., Multi-resolu-
tion contrast amplification in digital radiography with com-
pensation for scattered radiation, 1996 IEEE, pp.
339-342."). This method performs frequency decompo-
sition to decompose a radiographic image into a plurality
of frequency components, performs a scattering compo-
nent removal process of removing contrast or latitude for
a low-frequency component which is regarded as a com-
ponent of a scattered ray, and combines the processed
frequency components to acquire a radiographic image
from which the components of the scattered rays have
been removed. The use of the method for removing the
scattered rays using image processing makes it unnec-
essary to use a grid during imaging. Therefore, it is pos-
sible to reduce the burden on the patient during imaging
and to prevent density unevenness and the degradation
of image quality due to moire.
[0070] In the process of removing scattered rays from
the radiographic image G2, the body thickness of the
subject H and imaging conditions are used. Therefore,
in this embodiment, the image processing unit 52 of the
console 50 performs the scattered ray removal process,
using the body thickness of the subject H measured by
the radiation emitting device 10 and the imaging condi-
tions calculated by the control unit 59 which will be de-
scribed below.
[0071] The driving state control unit 53 determines
whether the captured image G1 output from the radiation
emitting device 10 includes the radiation detector 30 and
controls the driving state of at least one of the radiation
emitting device 10 or the radiation detector 30 on the
basis of whether the captured image G1 includes the
radiation detector 30. In this embodiment, it is assumed
that the driving state control unit 53 controls the driving
state of both the radiation emitting device 10 and the
radiation detector 30.
[0072] Next, the detection of the radiation detector 30
in the captured image G1 will be described. In a case in
which a radiographic image of the subject H is acquired,

the operator places the radiation emitting device 10 to
face the subject H and takes the image of the subject H
using the camera 13. In this embodiment, it is assumed
that the image of the chest of the subject H is captured.
Therefore, before imaging, the captured image G1 in-
cludes the chest of the subject H as illustrated in Fig. 8.
Then, in a case in which an operation of inserting the
radiation detector 30 between the bed 2 and the subject
H is performed in order to acquire the radiographic image
G2 of the subject H, the captured image G1 includes a
portion of the radiation detector 30 as illustrated in Fig.
9. Here, the markers 34A to 34D are attached to four
corners of the radiation detector 30. The driving state
control unit 53 detects whether the captured image G1
includes any one of the markers 34A to 34D. In a case
in which the captured image G1 includes any one of the
markers 34A to 34D, the driving state control unit 53 de-
termines that the captured image G1 includes the radia-
tion detector 30.
[0073] The control unit 59 transmits radiation detector
position information indicating the position of the radia-
tion detector 30 in the captured image G1 from the com-
munication unit 57 to the radiation emitting device 10.
The radiation detector position information is a coordi-
nate position indicating the position of the corners of the
detection region of the radiation detector 30 on the cap-
tured image G1. In this embodiment, the size of the de-
tection region of the radiation detector 30 is stored in the
storage unit 55 in advance. The control unit 59 calculates
the radiation detector position information from the posi-
tion of any one of the markers 34A to 34D which has
been detected from the captured image G1 by the driving
state control unit 53 and the size of the detection region.
In addition, in a case in which the radiation detector po-
sition information has been known, it is possible to cal-
culate the information of the position of the center of the
radiation detector 30 from the size of the detection region
of the radiation detector 30. Therefore, the control unit
59 also transmits center position information indicating
the position of the center of the radiation detector 30 to
the radiation emitting device 10.
[0074] Here, the driving state of the radiation emitting
device 10 includes a power-off state, a sleep state, a
standby state, and a ready state. Here, the ready state
corresponds to a state in which imaging is available. Pow-
er is turned on in the sleep state, the standby state, and
the ready state. The power-off state is a state in which
power is not supplied from the battery 26 to all of the
components of the radiation emitting device 10. The
sleep state is a state in which power is supplied to the
driving control unit 23, the camera 13, the monitor 15,
the imaging control unit 22, and the communication unit
25, the captured image G1 can be acquired, the captured
image G1 can be displayed on the monitor 15, information
for setting imaging conditions can be received from the
input unit 24, and the communication unit 25 can ex-
change information with the console 50. The standby
state is a state in which power is supplied to the irradiation
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control unit 20 and the collimator control unit 21, imaging
conditions can be set, and the collimator 14 can be driven,
in addition to the sleep state. The ready state is a state
in which power is supplied to the radiation source 19 and
the imaging button 18 can be operated to immediately
emit radiation from the radiation source 19, in addition to
the standby state. Therefore, the power-off state has the
lowest power consumption, followed by the sleep state,
the standby state, and the ready state.
[0075] The driving state of the radiation detector 30
includes a power-off state, a sleep state, and a standby
state. Power is turned on in the sleep state and the stand-
by state. The power-off state is a state in which power is
not supplied from the battery 39 to all of the components
of the radiation detector 30. The sleep state is a state in
which power is supplied to the driving control unit 36, the
communication unit 37, and the motion sensor 38, the
communication unit 37 can exchange information with
the console 50, and the motion sensor 38 can detect the
movement of the radiation detector 30 and transmit
movement information to the console 50. The standby
state is a state in which power is supplied to the image
detection unit 31 and the imaging control unit 35, in ad-
dition to the driving control unit 36 and the communication
unit 37, radiation transmitted through the subject H can
be detected, and a radiographic image indicating the sub-
ject H can be acquired. Therefore, the power-off state
has the lowest power consumption, followed by the sleep
state and the standby state.
[0076] The radiation detector 30 is turned on by the
operator in a case in which it starts to be used on each
day of use and is in the sleep state before imaging starts.
The radiation emitting device 10 is turned on before a
pre-imaging operation, which will be described below,
starts and is in the sleep state.
[0077] In a case in which the radiation detector 30 is
detected from the captured image G1, the driving state
control unit 53 changes the driving state of the radiation
emitting device 10 and the radiation detector 30 from the
sleep state to the standby state. In addition, in a case in
which the radiation field is set in the radiation emitting
device 10 which will be described below, the driving state
control unit 53 changes the driving state of the radiation
emitting device 10 to the ready state. Therefore, the driv-
ing state control unit 53 outputs a command to change
the driving state to the control unit 59. In a case in which
the command is input, the control unit 59 transmits the
command from the communication unit 57 to the radiation
emitting device 10 and the radiation detector 30. In a
case in which the command is received, the radiation
emitting device 10 and the radiation detector 30 change
the driving state in response to the command.
[0078] The output unit 54 outputs the radiographic im-
age data subjected to the image processing which has
been input from the image processing unit 52. The output
unit 54 is, for example, a printer that prints out a radio-
graphic image or a storage device that stores radiograph-
ic image data.

[0079] The storage unit 55 stores, for example, the size
of the detection region of the radiation detector 30, image
processing parameters for image processing performed
by the image processing unit 52, parameters correspond-
ing to the type of the radiation detector 30 and the body
thickness of the subject H for setting the imaging condi-
tions, and various kinds of information required for proc-
esses in the console 50. In addition, the storage unit 55
stores, for example, the radiographic image G2 output
from the image processing unit 52 and the captured im-
age G1 transmitted from the radiation emitting device 10.
The storage unit 55 may be a semiconductor memory or
a recording medium such as a hard disk. In addition, the
storage unit 55 may be provided in the console 50. Al-
ternatively, the storage unit 55 may be provided outside
the console 50, may be connected to the console 50, and
may be used.
[0080] The input unit 56 is, for example, a keyboard
for inputting various kinds of information to the console
50. In addition, the input unit 56 may be a touch panel.
[0081] The communication unit 57 performs wireless
communication with the radiation emitting device 10 and
the radiation detector 30 to exchange information. In ad-
dition, the console 50 may be connected to the radiation
emitting device 10 and the radiation detector 30 by a
cable, instead of wireless communication, and exchange
information with the radiation emitting device 10 and the
radiation detector 30 in a wired manner. In the latter case,
the communication unit 57 has a connector to which the
cable is connected.
[0082] The monitor 58 is, for example, a liquid crystal
panel and displays various kinds of information related
to the console 50 and the radiographic image G2 trans-
mitted from the radiation detector 30. In addition, the
monitor 58 displays, for example, the captured image G1
if necessary.
[0083] The control unit 59 controls the overall driving
operation of the console 50. That is, the control unit 59
performs, for example, a process of instructing the radi-
ography data processing unit 51 to acquire the radio-
graphic image G2, a process of instructing the image
processing unit 52 to perform image processing for the
radiographic image G2, a process of instructing the driv-
ing state control unit 53 to control the driving state of the
radiation emitting device 10 and the radiation detector
30, a process of acquiring the identification information
of the radiation detector 30 from any one of the markers
34A to 34D detected by the driving state control unit 53,
a process of outputting the radiographic image G2 to the
output unit 54, a process of instructing the communica-
tion unit 57 to exchange various kinds of information with
the radiation emitting device 10 and the radiation detector
30, a process of receiving commands from the input unit
56, and a process of displaying various kinds of informa-
tion on the monitor 58.
[0084] Next, a process performed in this embodiment
will be described. Figs. 10 and 11 are flowcharts illustrat-
ing the process performed in this embodiment. It is as-
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sumed that each of the radiation emitting device 10 and
the radiation detector 30 is turned on and is in the sleep
state. In addition, in the radiography apparatus according
to this embodiment, it is assumed that two operators han-
dle the radiation emitting device 10 and the radiation de-
tector 30 to perform a pre-imaging operation for position-
ing the radiation detector 30 behind the subject H or set-
ting the radiation field and perform an imaging operation
after the pre-imaging operation is completed. In addition,
one operator may perform the same operation as de-
scribed above. Information indicating the movement of
the radiation detector 30 detected by the motion sensor
38 is transmitted from the radiation detector 30 in the
sleep state to the console 50. Furthermore, it is assumed
that the distance sensor 27 detects the SID and the SOD
before imaging. First, the radiation emitting device 10 is
placed above the subject H, the camera 13 captures an
image of the subject H, and the captured image G1 of
the subject H is acquired (Step ST1).
[0085] The radiation emitting device 10 transmits the
captured image G1, the SID, the SOD, and the informa-
tion of the radiation field defined by the collimator 14 to
the console 50 (the transmission of, for example, the cap-
tured image: Step ST2). The driving state control unit 53
of the console 50 determines whether the captured image
G1 includes the radiation detector 30 (Step ST3). In a
case in which the captured image G1 does not include
the radiation detector 30 as illustrated in Fig. 8, the de-
termination result in Step ST3 is "NO" and the process
returns to Step ST1. In a case in which the captured im-
age G1 includes the radiation detector 30 as illustrated
in Fig. 9, the determination result in Step ST3 is "YES"
and the driving state control unit 53 transmits a command
to change the driving state from the communication unit
57 to the radiation emitting device 10 and the radiation
detector 30 (Step ST4).
[0086] In the radiation emitting device 10, the driving
control unit 23 changes the driving state of the radiation
emitting device 10 to the standby state on the basis of
the command to change the driving state (Step ST5). In
addition, in the radiation detector 30, the driving control
unit 36 changes the driving state of the radiation detector
30 to the standby state on the basis of the command to
change the driving state (Step ST6).
[0087] In the radiation detector 30, the driving control
unit 36 transmits detector information including informa-
tion indicating the driving state of the radiation detector
30 and remaining battery level information indicating the
remaining level of the battery 39 from the communication
unit 37 to the console 50 (Step ST7). The communication
unit 57 of the console 50 receives the detector informa-
tion. The control unit 59 acquires information related to
the detector which includes the identification information
of the radiation detector 30, radiation detector position
information indicating the position of the radiation detec-
tor 30 on the captured image G1, information indicating
the vertical direction of the radiation detector 30, and the
center position information of the radiation detector 30,

on the basis of any one of the markers 34A to 34D of the
radiation detector 30 included in the captured image G1.
In addition, the control unit 59 subtracts the SOD from
the SID to calculate the body thickness of the subject H
and sets imaging conditions from the body thickness.
[0088] Here, the size of the field of the radiation emitted
from the radiation emitting device 10 is different in a case
in which the body thickness of the subject H is large and
in a case in which the body thickness of the subject H is
small, as illustrated in Fig. 12. Specifically, as the body
thickness decreases, the radiation field increases.
Therefore, the control unit 59 calculates the body thick-
ness of the subject H from the SID and the SOD and
acquires information related to the radiation field which
includes information about the size and the position of
the center of a radiation field region, on the basis of the
information of the range defined by the collimator 14
which has been transmitted from the radiation emitting
device 10. Then, the control unit 59 transmits, the iden-
tification information, the detector information, the infor-
mation related to the detector, the information related to
the radiation field, and the imaging conditions to the ra-
diation emitting device 10 (the transmission of informa-
tion: Step ST8).
[0089] In addition, the imaging conditions may be set
according to a part of the subject H included in the cap-
tured image G1. Information about the part of the subject
H may be input to the radiation emitting device 10 by the
operator and acquired. Alternatively, the information may
be input through the input unit 56 of the console 50. In
addition, an appropriate quality of radiation (whether the
voltage is high or low) varies depending on the type of
scintillator used in the image detection unit 31 provided
in the radiation detector 30. Therefore, the imaging con-
ditions may be set according to the material forming the
scintillator used in the image detection unit 31 provided
in the radiation detector 30, in addition to the body thick-
ness. In this case, the storage unit 55 may store a table
in which the information of the scintillator used in the im-
age detection unit 31 and the imaging conditions, which
correspond to the identification information of the radia-
tion detector 30, are associated with each other. In this
case, it is possible to set the imaging conditions corre-
sponding to the identification information of the radiation
detector 30 acquired from the captured image G1 with
reference to the table. In addition, in a case in which
imaging information obtained when an image of the same
subject H is captured using the same radiation emitting
device 10 and the same radiation detector 30 has been
stored, the imaging conditions may be set, considering
the imaging information.
[0090] Here, in a case in which the radiation detector
30 is moved after the radiation detector 30 is included in
the captured image G1, the radiation detector 30 is
moved to a position out of the angle of view of the camera
13 and the radiation detector 30 may not be included in
the captured image G1. In addition, in a case in which
the radiation detector 30 is completely hidden by the sub-
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ject H, the radiation detector is not included in the cap-
tured image G1. In this case, since the markers 34A to
34D are not included in the captured image G1, it is dif-
ficult to specify, for example, the position of the radiation
detector 30 from only the captured image G1.
[0091] Therefore, in this embodiment, in a case in
which the radiation detector 30 is not included in the cap-
tured image G1, the control unit 59 acquires the move-
ment information of the radiation detector 30 detected by
the motion sensor 38. Then, the control unit 59 calculates
the amount of movement of the radiation detector 30 from
a reference position which is the position of any one of
the markers 34A to 34D of the radiation detector 30 in a
case in which any one of the markers 34A to 34D of the
radiation detector 30 is included in the captured image
G1, on the basis of the movement information and the
size of the detection region of the radiation detector 30.
Then, the control unit 59 acquires radiation detector po-
sition information on the basis of the calculated amount
of movement. In this way, even in a case in which the
radiation detector 30 is not included in the captured image
G1, it is possible to track the position of the radiation
detector 30.
[0092] The driving control unit 23 of the radiation emit-
ting device 10 displays the identification information of
the radiation detector 30, the driving state of the radiation
detector 30, the vertical direction of the radiation detector
30, the remaining battery level of the radiation detector
30, the region corresponding to the radiation detector 30,
the position of the center of the radiation detector 30, and
the radiation field defined by the collimator 14 so as to
be superimposed on the captured image G1 displayed
on the monitor 15, on the basis of the information trans-
mitted from the console 50 (the display of information:
Step ST9).
[0093] Fig. 13 is a diagram illustrating the captured im-
age G1 on which various kinds of information are super-
imposed. As illustrated in Fig. 13, a text (here, "standby")
60 indicating the driving state of the radiation detector
30, an arrow 61 indicating the vertical direction of the
radiation detector 30, an icon 62 indicating the remaining
battery level of the radiation detector 30, a detection re-
gion 63 corresponding to the detection region of the ra-
diation detector 30, a center position 64 of the radiation
detector 30, a radiation field region 65, a center position
66 of the radiation field region 65, and a text 70
"Detector1" which is the identification information of the
radiation detector 30 are displayed on the captured im-
age G1 displayed on the monitor 15 so as to be super-
imposed thereon. In addition, the center position 66 of
the radiation field is displayed in the radiation field region
65. It is preferable that the detection region 63 and the
radiation field region 65 are displayed so as to be distin-
guished from each other. For example, it is preferable
that the color of the detection region 63 is different from
the color of the radiation field region 65. The colors may
be designated by a command from the console 50.
[0094] In the console 50, it is preferable that the control

unit 59 detects the color of the clothes of the subject H
from the captured image G1 and designates the colors
of the detection region 63 and the radiation field region
65 so as to be different from the color of the clothes. In
this case, it is possible to prevent the confusion between
the color of the clothes of the subject H and the colors of
the detection region 63 and the radiation field region 65
superimposed on the captured image G1.
[0095] In a case in which the radiation detector 30 is
included in the captured image G1 and then the radiation
detector 30 is excluded from the captured image G1, in-
formation indicating the direction in which the radiation
detector 30 is present may be displayed in the captured
image G1, using the radiation detector position informa-
tion calculated on the basis of the movement information
of the radiation detector 30. Fig. 14 is a diagram illustrat-
ing a captured image on which the information indicating
the direction in which the radiation detector 30 is present
is superimposed, in addition to various kinds of informa-
tion. In Fig. 14, the position of the radiation detector 30
is represented by a virtual line. As illustrated in Fig. 14,
in addition to the information superimposed on the cap-
tured image G1 illustrated in Fig. 13, an arrow 67 as in-
formation indicating the direction in which the radiation
detector 30 is present is displayed on the captured image
G1 displayed on the monitor 15. In addition, instead of
the arrow 67, letters indicating, for example, the up, down,
left, and right sides may be used as the information indi-
cating the direction in which the radiation detector 30 is
present. Even in a case in which the radiation detector
30 is completely hidden behind the subject H, it is pos-
sible to specify the position of the radiation detector 30
in the captured image G1, using the radiation detector
position information calculated on the basis of the move-
ment information of the radiation detector 30. Therefore,
it is possible to display the detection region 63 on the
captured image G1.
[0096] The operators of the radiation emitting device
10 and the radiation detector 30 perform a pre-imaging
operation in cooperation with each other. That is, the op-
erator of the radiation detector 30 moves the radiation
detector 30 to an appropriate position behind the subject
H and the operator of the radiation emitting device 10
checks whether the radiation detector 30 has been
moved to an appropriate position while seeing the image
displayed on the monitor 15. In addition, the operator
moves the position of the radiation emitting device 10 if
necessary. As illustrated in Fig. 15, the center position
66 of the radiation field region 65 and the center position
64 of the detection region 63 can be aligned with each
other by this operation.
[0097] Furthermore, the control unit 59 may determine
whether the center position of the radiation detector 30
has been aligned with the center position 66 of the radi-
ation field region 65. In a case in which the positions have
been aligned with each other, the control unit 59 may
transmit information indicating the alignment to the radi-
ation emitting device 10. In a case in which the informa-
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tion indicating the alignment is received, the radiation
emitting device 10 displays information indicating that
the center positions have been aligned with each other,
such as a text "the center positions have been aligned
with each other" or a mark indicating that the center po-
sitions have been aligned with each other, on the monitor
15. In Fig. 15, a star-shaped mark 68 indicates that the
center positions have been aligned with each other. In
addition, instead of displaying the text or the mark on the
monitor 15, any method may be used as long as it can
inform the operator that the center position of the radia-
tion detector 30 has been aligned with the center position
66 of the radiation field region 65. For example, a method
that outputs sounds or a method that blinks the monitor
15 may be used.
[0098] In a case in which the center position of the ra-
diation detector 30 has been aligned with the center po-
sition 66 of the radiation field region 65, information about
the tilt of the radiation detector 30 with respect to the
radiation emitting device 10 may be displayed so as to
be superimposed on the captured image G1, on the basis
of the information about the tilt of the radiation detector
30 included in the movement information of the radiation
detector 30. Here, the tilt of the radiation detector 30 with
respect to the radiation emitting device 10 means a two-
dimensional tilt with respect to the plane perpendicular
to a radiation emission optical axis. In a case in which
the x-axis and the y-axis are set on the plane of the ra-
diation detector 30, the tilt is a tilt angle about each of
the x-axis and the y-axis. In a case in which the center
position of the radiation detector 30 has been aligned
with the radiation emission axis, the control unit 59 of the
console 50 acquires information about the tilt of the ra-
diation detector 30 and transmits the information to the
radiation emitting device 10. In a case in which the infor-
mation about the tilt of the radiation detector 30 is re-
ceived, the radiation emitting device 10 displays the an-
gles about the x-axis and the y-axis on the monitor 15.
Fig. 15 illustrates angle information 69 indicating the an-
gles about the x-axis and the y-axis. In this way, the op-
erator can adjust the tilt of the radiation detector 30 such
that the angles of the radiation detector 30 about the x-
axis and the y-axis are 0 and the radiation emission axis
is perpendicular to the radiation detector 30.
[0099] In addition, the control unit 59 may calculate the
relative tilt between the radiation emitting device 10 and
the radiation detector 30, using the movement informa-
tion of the radiation emitting device 10, and may transmit
the calculated relative tilt to the radiation emitting device
10. In this case, after the radiation detector 30 is fixed,
the tilt of the radiation emitting device 10 can be adjusted
to adjust the relative tilt of the radiation detector 30 with
respect to the radiation emitting device 10. In a case in
which the radiation emission axis is perpendicular to the
radiation detector 30, the color of the detection region 63
superimposed on the captured image G1 may be
changed or the detection region 63 may be blinked. In
this case, the operator can easily recognize that the ra-

diation emission axis has been perpendicular to the ra-
diation detector 30.
[0100] Here, in the state illustrated in Fig. 15, since the
radiation field region 65 is larger than the detection region
63, it is difficult to convert a radiation component which
has not been emitted to the radiation detector 30 among
radiation components transmitted through the subject H
into an image and the radiation component is unneces-
sary. In addition, the irradiation of the subject H with the
unnecessary radiation component causes an increase in
the amount of radiation emitted to the subject H.
[0101] For this reason, the operator of the radiation
emitting device 10 inputs a command to match the radi-
ation field region 65 with the detection region 63, using
the input unit 24 (the instruction of the matching between
the regions: Step ST10). The command to match the re-
gions is a command that is input by the operation of the
radiation field region 65 displayed on the monitor 15 by,
for example, the finger of the operator to match the radi-
ation field region 65 with the detection region 63, as il-
lustrated in Fig. 16. The collimator control unit 21 may
drive the collimator 14 in operative association with the
command to match the regions. In a case in which the
collimator control unit 21 drives the collimator 14 when-
ever the command to match the radiation field region 65
with the detection region 63 is issued, power consump-
tion increases. For this reason, in this embodiment, the
collimator control unit 21 may drive the collimator 14 in
a case in which the issuing of the command to match the
radiation field region 65 with the detection region 63
through the input unit 24 ends and the input unit 24 re-
ceives input information indicating that preparation for
imaging has been completed.
[0102] Therefore, the driving control unit 23 of the ra-
diation emitting device 10 determines whether the prep-
aration for imaging has been completed (Step ST11). As
described above, information indicating that the prepa-
ration for imaging has been completed may be received
from the input unit 24. The radiation field lamp 29 is turned
on by a first-stage operation of pressing the imaging but-
ton 18 halfway and radiation is emitted by a second-stage
operation of pressing the imaging button 18 fully. There-
fore, the information indicating that the preparation for
imaging has been completed may be received by the
operation of pressing the imaging button 18 halfway. In
this embodiment, it is assumed that the information indi-
cating that the preparation for imaging has been com-
pleted is received by the operation of pressing the imag-
ing button 18 halfway. In a case in which the determina-
tion result in Step ST11 is "NO", the process returns to
Step ST10.
[0103] In a case in which the determination result in
Step ST11 is "YES", the driving control unit 23 turns on
the radiation field lamp 29 to transmit completion infor-
mation indicating that the preparation for imaging has
been completed to the console 50 (Step ST12). In a case
in which the driving state control unit 53 of the console
50 receives the completion information, the driving state
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control unit 53 transmits a command to change the driving
state of the radiation emitting device 10 to the ready state
to the radiation emitting device 10 (Step ST13). Then,
the driving control unit 23 of the radiation emitting device
10 directs the collimator control unit 21 to drive the col-
limator 14 such that the radiation field is set (Step ST14).
At that time, it is preferable to notify the operator that the
collimator 14 is being driven by, for example, blinking the
radiation field region 65 displayed on the monitor 15.
Here, the number of times the radiation field region 65
blinks per second may be equal to or less than 10, for
example, about 2 to 5. The driving control unit 23 of the
radiation emitting device 10 does not receive the opera-
tion of the imaging button 18 while the collimator 14 is
being driven. Then, in a case in which the driving of the
collimator 14 is completed, the driving control unit 23
turns off the radiation field lamp 29 and changes the driv-
ing state of the radiation emitting device 10 to the ready
state (Step ST15).
[0104] In addition, the driving control unit 23 detects
the movement of the radiation emitting device 10, using
the motion sensor 28, and calculates the amount of
movement of the radiation emitting device 10 per unit
time (Step ST16). The amount of movement of the radi-
ation emitting device 10 per unit time corresponds to the
shaking of the hand of the operator. The driving control
unit 23 determines whether the amount of movement per
unit time is less than a threshold value Th1 (Step ST17).
In a case in which the determination result in Step ST17
is "NO", the driving control unit 23 displays a warning on
the monitor 15 (Step ST18) and returns to Step ST16.
For example, the operator can take an action of firmly
holding the radiation emitting device 10 in response to
the displayed warning.
[0105] In a case in which the determination result in
Step ST17 is "NO", the driving control unit 23 controls
the radiation source 19 such that radiation is not emitted
even in a case in which the imaging button 18 is operated.
Instead of this configuration, for example, the imaging
button 18 may be locked such that the imaging button 18
is not operable. In addition, the threshold value Th1 may
change depending on the radiation emission time includ-
ed in the imaging conditions. For example, in a case in
which the radiation emission time is long, the influence
of hand shaking increases. Therefore, the threshold val-
ue Th1 may be changed such that it decreases as the
radiation emission time increases.
[0106] In a case in which the determination result in
Step ST17 is "YES", the driving control unit 23 further
determines whether the imaging button 18 has been
pressed fully (Step ST19). In a case in which the deter-
mination result in Step ST19 is "NO", the process returns
to Step ST16. In a case in which the determination result
in Step ST19 is "YES", the driving control unit 23 drives
the radiation source 19 such that radiation is emitted to
the subject H and the subject H is irradiated with the
radiation (Step ST20). In a case in which the determina-
tion result in Step ST17 is "YES", the driving control unit

23 may display information indicating that imaging can
be performed on the monitor 15. In a case in which the
determination result in Step ST17 changes from "NO" to
"YES", the driving control unit 23 stops the display of the
warning on the monitor 15 such that the radiation source
19 can be driven by the operation of the imaging button
18. In addition, in a case in which the imaging button 18
is locked such that it is not operable, for example, the
imaging button 18 is unlocked so as to be operable. Here,
the completion of the emission of radiation may be noti-
fied by, for example, sounds.
[0107] The radiation detector 30 detects the radiation
transmitted through the subject H and acquires the radi-
ographic image G2 of the subject H (Step ST21). The
acquired radiographic image G2 is transmitted to the con-
sole 50 and the image processing unit 52 performs image
processing for improving image quality and outputs the
radiographic image G2 to the output unit 54 (Step ST22).
The radiographic image G2 subjected to the image
processing may be transmitted to the radiation emitting
device 10 and the captured image G1 and the radiograph-
ic image G2 may be displayed on the monitor 15 so as
to be superimposed on each other or only the radiograph-
ic image G2 may be displayed. In this case, it is possible
to determine whether the radiographic image G2 has
been appropriately acquired.
[0108] In a case in which the radiographic image G2
is acquired, the control unit 59 of the console 50 transmits
a command to change the driving state of the radiation
emitting device 10 and the radiation detector 30 to the
sleep state to the radiation emitting device 10 and the
radiation detector 30 (Step ST23). Then, each of the ra-
diation emitting device 10 and the radiation detector 30
changes the driving state to the sleep state (Steps ST24
and ST25) and the process ends.
[0109] As such, in this embodiment, the driving state
of at least one of the radiation emitting device 10 or the
radiation detector 30 is controlled on the basis of whether
the radiation detector 30 is included in the captured image
G1. Here, in a state in which the radiation detector 30 is
not included in the captured image G1, an image of the
subject H is not captured. After the radiation detector 30
is included in the captured image G1, radiation is emitted
to the subject H to capture an image of the subject H.
Therefore, the configuration in which the driving state of
at least one of the radiation emitting device 10 or the
radiation detector 30 is controlled on the basis of whether
the radiation detector 30 is included in the captured image
G1 makes it possible to prevent at least one of the radi-
ation emitting device 10 or the radiation detector 30 from
being changed to the driving state in which power con-
sumption is large in a situation in which imaging is not
immediately performed. Therefore, it is possible to re-
duce the power consumption of the radiography appara-
tus 1 according to this embodiment.
[0110] In the above-described embodiment, the radi-
ation detector 30 is turned on in a case in which it starts
to be used on each day of use and is changed to the
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sleep state. In a case in which the radiation detector 30
is detected from the captured image G1, the driving state
of the radiation detector 30 is changed from the sleep
state to the standby state. However, in a case in which
the radiation detector 30 is in an off state and is detected
from the captured image G1, the driving state of the ra-
diation detector 30 may be changed from a power-off
state to a power-on state, for example, any one of the
sleep state, the standby state, and the ready state. In this
case, the radiation detector 30 has, for example, a wire-
less communication function, such as a near field com-
munication function and a control device that is driven
independently of the radiation detector 30 and has a func-
tion of turning on the radiation detector 30 is provided.
Then, the console 50 communicates with the control de-
vice. In a case in which the radiation detector 30 is de-
tected from the captured image G1, the console 50 trans-
mits a command to change the driving state to the control
device. Then, the control device drives the driving control
unit 23 of the radiation detector 30 to turn on the radiation
detector 30. As such, in a case in which the radiation
detector 30 is detected from the captured image G1, the
driving state of the radiation detector 30 is changed from
the power-off state to the power-on state, which makes
it possible to reduce the power consumption of the radi-
ation detector 30 almost to zero until a pre-imaging op-
eration is performed. Therefore, it is possible to further
reduce the power consumption of the radiography appa-
ratus 1 according to this embodiment.
[0111] In the above-described embodiment, the dis-
tance sensor 27 detects the SID and the SOD and the
body thickness of the subject H is calculated from the
SID and the SOD. However, in the radiation emitting de-
vice 10, the operator may input the body thickness of the
subject H using the input unit 24. In this case, the meas-
ured body thickness of the subject H may be input. As
illustrated in Fig. 17, icons 90 indicating a thin person, a
normal person, and a fat person may be displayed on
the monitor 15 such that the operator selects any one of
the displayed icons 90 to input the body thickness.
[0112] Since the radiation emitting device 10 according
to this embodiment is portable, the radiation emitting de-
vice 10 may emit radiation to the direction in which the
subject H is absent. In order to prevent this situation, it
is preferable that the driving control unit 23 controls the
radiation source 19 such that radiation is not capable of
being emitted in a state in which an object required for
imaging, such as the radiation detector 30, is not included
in the captured image G1.
[0113] In the above-described embodiment, the dis-
tance sensor 27 measures the SID and the SOD before
a pre-imaging operation starts. However, the distance
sensor 27 may measure the SID and the SOD during the
pre-imaging operation. In this case, a position where the
SID and the SOD are measured may be designated on
the monitor 15 and the information of the position may
be transmitted to the console 50. In this case, it is possible
to recognize the position where the body thickness is

acquired in the subject H in the console 50.
[0114] In the above-described embodiment, the con-
trol unit 59 of the console 50 sets the imaging conditions.
However, the control unit 59 may determine whether ra-
diation can be emitted according to the set imaging con-
ditions, on the basis of information about the remaining
level of the battery 26 in the radiation emitting device 10.
In a case in which radiation is not capable of being emitted
according to the set imaging conditions, information in-
dicating that radiation is not capable of being emitted may
be transmitted to the radiation emitting device 10. The
radiation emitting device 10 may display the information
indicating that imaging is not available on the monitor 15
such that the operator can recognize that the remaining
level of the battery 26 is insufficient. Therefore, the op-
erator can take, for example, an action of replacing the
battery 26 or an action of preparing another radiation
emitting device 10.
[0115] In the above-described embodiment, the con-
sole 50 may transmit, for example, the captured image
G1, the identification information of the radiation detector
30, the radiation detector position information, the infor-
mation indicating the vertical direction, the center position
information, the information indicating the driving state
of the radiation detector 30, and the remaining battery
level information to the terminal 80 and various kinds of
information may be displayed on the terminal 80 so as
to be superimposed on the captured image G1, as in the
monitor 15. In this case, for example, a doctor can monitor
the state of an operation before an image of the subject
H is captured in the terminal 80 of the doctor.
[0116] In the above-described embodiment, the verti-
cal direction of the radiation detector 30 is the left-right
direction of the captured image G1. In some cases, the
top and bottom of the radiation detector 30 are opposite
to the top and bottom of the captured image G1. In this
case, the top and bottom of the acquired radiographic
image G2 are not matched with the top and bottom of
the captured image G1. Therefore, in a case in which the
acquired radiographic image G2 is displayed without any
change, it is difficult to see the radiographic image G2.
In this embodiment, the console 50 detects the vertical
direction of the radiation detector 30. Therefore, it is pos-
sible to rotate the displayed radiographic image G2 such
that the top and bottom of the radiographic image G2 are
correct. As such, the radiographic image G2 is rotated
such that the top and bottom of the radiographic image
G2 are correct to match the top and bottom of the radi-
ographic image G2 with the top and bottom of the cap-
tured image G1. Therefore, it is possible to easily see
the displayed radiographic image G2.
[0117] In the above-described embodiment, in some
cases, the amount of movement of the radiation emitting
device 10 per unit time is equal to or greater than the
threshold value Th1 while radiation is being emitted. In
this case, the emission of radiation may be temporarily
stopped and radiation may be emitted for the remaining
radiation emission time in a case in which the amount of
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movement of the radiation emitting device 10 per unit
time is less than the threshold value Th1. In this case,
two radiographic images are acquired before and after
the emission of radiation is stopped. The console 50 may
combine the two radiographic images using, for example,
an addition process to generate a final radiographic im-
age G2.
[0118] In the above-described embodiment, the driving
state of both the radiation emitting device 10 and the
radiation detector 30 is controlled on the basis of whether
the radiation detector 30 is included in the captured image
G1. However, the driving state of only the radiation emit-
ting device 10 may be controlled or the driving state of
only the radiation detector 30 may be controlled.
[0119] In the above-described embodiment, the con-
sole 50 may transmit the generated radiographic image
G2 to the radiation emitting device 10. Then, the radiation
emitting device 10 may display the radiographic image
G2 on the monitor 15 such that the operator checks
whether imaging has succeeded. In this case, the cap-
tured image G1 and the radiographic image G2 may be
displayed side by side or may be displayed such that the
radiographic image G2 is superimposed on the captured
image G1.
[0120] In the above-described embodiment, the imag-
ing button 18 is pressed halfway to turn on the radiation
field lamp 29. However, the turn-on and turn-off of the
radiation field lamp 29 may be switched. For example, in
a case in which the radiographic image G2 of the face of
an animal is acquired, it is necessary to irradiate the face
of the animal with radiation. In this case, when the radi-
ation field lamp 29 is turned on, light is emitted to the face
of the animal and the animal is likely to become wild. For
this reason, the control unit 59 of the console 50 may
determine a part of the subject H included in the captured
image G1. In a case in which the part is the face of the
animal, the control unit 59 may instruct the radiation emit-
ting device 10 not to turn on the radiation field lamp 29
even when the imaging button 18 is pressed halfway.
The driving control unit 23 of the radiation emitting device
10 does not turn on the radiation field lamp 29 and main-
tains the radiation field lamp 29 in an off state even in a
case in which the imaging button 18 is pressed halfway,
in response to the instruction. In this way, it is possible
to prevent the animal from becoming wild due to visible
light emitted from the radiation field lamp 29. Since the
operator knows the part of the subject H, the turn-on and
turn-off of the radiation field lamp 29 may be switched by
a command input by the operator through the input unit
24.
[0121] In the above-described embodiment, the light-
ing state of the radiation field lamp 29 may be changed
according to the driving state of the radiation emitting
device 10 and the radiation detector 30. For example,
the color of the radiation field lamp 29 may be changed
according to the driving state of the radiation emitting
device 10 and the radiation detector 30. In this case, in
Step ST5 of the flowchart illustrated in Fig. 10, the driving

state of the radiation emitting device 10 is changed from
the sleep state to the standby state. In a case in which
the driving state of the radiation detector 30 is changed
from the sleep state to the standby state in Step ST6, the
driving control unit 23 of the radiation emitting device 10
turns on the radiation field lamp 29 in a predetermined
color, for example, yellow for a predetermined period of
time. The predetermined period of time may be, for ex-
ample, 1 second or less. The operator can recognize that
the driving state of the radiation emitting device 10 has
been changed to the standby state and the driving state
of the radiation detector 30 has been changed to the
standby state, without checking the display of the monitor
15. Therefore, it is possible to rapidly perform an imaging
operation.
[0122] In addition, the control unit 59 of the console 50
may determine whether the identification information of
the radiation detector 30 is wrong, whether the vertical
direction of the radiation detector 30 is wrong, whether
the remaining battery level of the radiation detector 30 is
sufficient to perform imaging, and whether the remaining
battery level of the radiation emitting device 10 is suffi-
cient to perform imaging. In a case in which the determi-
nation results are "YES", the control unit 59 may transmit
information indicating the determination results to the ra-
diation emitting device 10. In this case, the driving control
unit 23 of the radiation emitting device 10 turns on the
radiation field lamp in a predetermined color, for example,
blue for a predetermined period of time. Then, the oper-
ator can recognize that the radiation emitting device 10
and the radiation detector 30 are in a state in which im-
aging is available, without checking the display of the
monitor 15. Therefore, it is possible to rapidly perform an
imaging operation.
[0123] In a case in which the driving state of the radi-
ation emitting device 10 is changed to the sleep state in
Step ST24 of Fig. 11 and the driving state of the radiation
detector 30 is changed to the sleep state in Step ST25,
the radiation field lamp 29 may be turned on in a prede-
termined color, for example, red for a predetermined pe-
riod of time. In this case, the operator can recognize that
the driving state of the radiation emitting device 10 and
the radiation detector 30 have been changed to the sleep
state, without checking the display of the monitor 15.
Therefore, the operator can take the radiation detector
30 out of the back side of the subject H.
[0124] Instead of changing the lighting state of the ra-
diation field lamp 29 according to the driving state of the
radiation emitting device 10 and the radiation detector
30, the lighting state of the radiation field lamp 29 may
be changed according to the driving state of one of the
radiation emitting device 10 and the radiation detector 30.
[0125] In addition, instead of changing the lighting state
of the radiation field lamp 29 according to the driving state
of the radiation emitting device 10 and the radiation de-
tector 30, the color of the radiation field lamp 29 may be
changed according to the driving state of any one of the
radiation emitting device 10 and the radiation detector
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30. Instead of changing the color of the radiation field
lamp 29 according to the driving state, the turn-on time
or a blinking pattern may be changed. In addition, the
color, turn-on time, and blinking pattern of the radiation
field lamp 29 may be changed in combination with each
other.
[0126] As a method for changing the color of the radi-
ation field lamp 29, the radiation field lamp 29 may include
light emitting elements such as LEDs that emit light of
three primary colors, that is, R, G, and B. In this case, G
and R light emitting elements may be turned on to emit
yellow light.
[0127] In the above-described embodiment, the port-
able radiation emitting device 10 is used. However, a
movable radiation emitting device may be used which
includes a support device that supports a radiation
source unit having a radiation source. Fig. 18 is a per-
spective view illustrating the overall shape of a movable
radiation emitting device and Fig. 19 is a diagram illus-
trating the usage state of the radiation emitting device.
A movable radiation emitting device 100 includes a leg
portion 110 that can be moved on a device mounting
surface, a main body portion 120 that is held on the leg
portion 110, an arm portion 130 that is connected to the
main body portion 120, and a radiation source unit 140
that is attached to a leading end of the arm portion 130.
[0128] The leg portion 110 includes four legs 111 and
wheel portions 112 that are attached to a lower surface
of a leading end of each leg 111. The wheel portion 112
is provided with brake means (not illustrated).
[0129] In the main body portion 120, an irradiation con-
trol unit 20, a collimator control unit 21, an imaging control
unit 22, a driving control unit 23, a communication unit
25, and a battery 26 which are the same as those in the
radiation emitting device 10 according to the above-de-
scribed embodiment are accommodated in a housing
122 that is fixed to an upper part of a base portion 121.
A handle 123 for moving the radiation emitting device
100 is attached to an upper end of the housing 122. In
addition, an operation unit 125 is attached to the upper
part of the base portion 121.
[0130] The operation unit 125 includes, for example,
an input unit 126 including operation buttons or switches
for inputting signals for instructing various operations of
the radiation emitting device 100 and a monitor 127 for
displaying various kinds of information. In addition, the
input unit 126 may be a touch panel as in the radiation
emitting device 10 according to the above-described em-
bodiment.
[0131] The arm portion 130 includes a plurality of mem-
bers 131, 132, and 133 having a nesting structure. The
member 132 and the member 133 are connected to each
other by a rotation holding mechanism 134. The member
133 is rotated with respect to the member 132 in a direc-
tion in which the angle is changed.
[0132] The radiation source unit 140 is pivotably at-
tached to the leading end of the member 133 of the arm
portion 130. The radiation source unit 140 is provided

with a camera 13, a collimator 14, a radiation source 19,
a distance sensor 27, a motion sensor 28, and a radiation
field lamp 29 that are the same as those in the radiation
emitting device 10 according to the above-described em-
bodiment. A locking lever 141 can be operated to fix the
pivot position of the pivotable radiation source unit 140.
[0133] In the movable radiation emitting device 100,
the captured image G1 of the subject acquired by the
camera 13 is displayed on the monitor 127 of the oper-
ation unit 125.
[0134] In a case in which a pre-imaging operation is
performed, the operator extends the arm portion 130 and
sets the length of the arm portion 130 and the pivot po-
sition of the radiation source unit 140 on the upper side
of the subject H such that the radiation source unit 140
is located immediately above the subject H. In this state,
the camera 13 captures an image of the subject H. With
this configuration, similarly to the above-described em-
bodiment, it is possible to control the driving state of at
least one of the radiation emitting device 10 or the radi-
ation detector 30 on the basis of whether the radiation
detector 30 is included in the captured image G1.
[0135] In a case in which the movable radiation emit-
ting device 100 is used and the driving state of the device
100 is changed to the ready state, it is preferable that
brake means (not illustrated) is driven to prevent the ro-
tation of the wheel portions 112. In this case, it is possible
to prevent the unexpected movement of the radiation
emitting device 100 during imaging. Therefore, it is pos-
sible to prevent the blur of an acquired radiographic im-
age.
[0136] In a case in which the movable radiation emit-
ting device 100 is used, the expansion and contraction
of the arm portion 130, the pivoting of the radiation source
unit 140, and the driving of the collimator 14 may be con-
trolled such that the detection region and the radiation
field region superimposed on the radiographic image G2
are matched with each other.
[0137] In the above-described embodiment, the
amount of movement of the radiation emitting device 10
per unit time is calculated using the amount of movement
detected by the motion sensor 28. In this embodiment,
the captured image G1 is acquired at a predetermined
frame rate. Therefore, the amount of movement of the
radiation emitting device 10 per unit time may be calcu-
lated on the basis of two captured images acquired at
different imaging times and a difference in imaging time
between the two captured images.
[0138] In the above-described embodiment, the cam-
era 13 may be an infrared camera that can measure a
temperature distribution in an imaging range using infra-
red rays and an infrared image indicating the temperature
distribution in the imaging range may be used as the cap-
tured image G1. In this case, the captured image G1
acquired by the camera 13 indicates the temperature dis-
tribution of the surface of the subject H and the surface
of an object in the vicinity of the subject H. The use of
the camera 13 that can acquire an infrared image as the
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captured image G1 makes it possible to specify the po-
sition of the subject H on the captured image G1 on the
basis of the temperature distribution indicated by the cap-
tured image G1 even in a case in which the subject H is
covered with, for example, a sheet in a disaster site.
[0139] It is preferable that the camera 13 is switchable
between an imaging mode using visible light and an im-
aging mode using infrared rays. In a case in which the
camera 13 that can be switched between the imaging
mode using visible light and the imaging mode using in-
frared rays is used, first, an image of the subject H is
captured using infrared rays and the captured image G1
indicating a temperature distribution is acquired. Then,
the position of the radiation field is determined using the
captured image G1 indicating the temperature distribu-
tion. Then, the camera 13 may be switched to the imaging
mode using visible light. Then, as in the above-described
embodiment, the detection region of the radiation detec-
tor 30 and the radiation field region may be displayed so
as to be superimposed on the captured image G1. Then,
the position of the radiation detector 30 may be deter-
mined using the captured image G1 such that the detec-
tion region of the radiation detector 30 and the radiation
field region are matched with each other. With this con-
figuration, even in a case in which the subject H is covered
with, for example, a sheet, it is possible to match the
radiation field region with the detection region of the ra-
diation detector 30 and to acquire the radiographic image
G2.
[0140] As such, the captured image G1 which is an
infrared image is displayed on the monitor 15 such that
the operator can recognize abnormality in the body tem-
perature of the subject H. In addition, the captured radi-
ographic image G2 and the captured image G1 which is
an infrared image may be displayed side by side on the
monitor 15. In this case, the infrared image can be com-
pared with the radiographic image G2.
[0141] Next, the operation and effect of the embodi-
ment of the invention will be described.
[0142] Since the captured image is displayed, it is pos-
sible to check the state of the subject subjected to an
imaging operation from the captured image.
[0143] At least one of the identification information of
the radiation detector, the driving state of the radiation
detector, the vertical direction of the radiation detector,
the remaining battery level of the radiation detector, the
position of the center of the radiation detector in a case
in which the radiation detector is included in the captured
image, or the direction in which the radiation detector is
present in a case in which the radiation detector is not
included in the captured image is displayed so as to be
superimposed on the captured image. Therefore, it is
possible to easily check these information items.
[0144] The captured image is displayed such that a
region corresponding to the radiation field can be identi-
fied according to the driving state of at least one of the
radiation emitting device or the radiation detector. There-
fore, it is possible to display the radiation field so as to

be superimposed in a situation immediately before an
imaging operation with high power consumption is per-
formed. Therefore, it is possible to easily recognize irra-
diation at the time of imaging in a situation immediately
before an imaging operation.
[0145] The radiation field is changed in response to a
decision on the issuing of a command to change the ra-
diation field. Therefore, power consumption can be less
than that in a case in which the radiation field is changed
whenever the change command is issued.
[0146] The driving state of at least one of the radiation
emitting device or the radiation detector is changed to a
state in which imaging is available by the operation of
changing the radiation field. Therefore, it is possible to
change the radiation emitting device and the radiation
detector to the state in which imaging is available imme-
diately after imaging is prepared.
[0147] The visible light source is switched between an
on state and an off state by an imaging operation. It is
possible to turn off the visible light source in a case in
which the visible light source is unnecessary.
[0148] The visible light source is switched between the
on state and the off state according to an imaging part
of the subject. Therefore, for example, in a case in which
an image of the face of an animal is captured, it is possible
to prevent the animal from becoming wild due to light
emitted from the visible light source in an on state.
[0149] The lighting state of the visible light source is
changed according to the driving state of at least one of
the radiation emitting device or the radiation detector.
Therefore, the operator can easily recognize the driving
state of at least one of the radiation emitting device or
the radiation detector.
[0150] In a case in which the amount of movement of
the radiation emitting device per unit time is less than the
threshold value, the emission of radiation from the radi-
ation emitting device is allowed. Therefore, it is possible
to prevent the blur of the acquired radiographic image
due to the movement of the radiation source.

Explanation of References

[0151]

1: radiography apparatus
10: radiation emitting device
13: camera
14: collimator
15: monitor
16, 17: holding portion
19:
radiation source 20: irradiation control unit
21: collimator control unit
22: imaging control unit
23: driving control unit
24: input unit
25: communication unit
26: battery
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27: distance sensor
28: motion sensor
29: radiation field lamp
30: radiation detector
31: image detection unit
34A to 34D: marker
35: imaging control unit
36: driving control unit
37: communication unit
38: motion sensor
39: battery
50: console
51: radiography data processing unit
52: image processing unit
53: driving state control unit
54: output unit
55: storage unit
56: input unit
57: communication unit
58: monitor
59: control unit

Claims

1. A radiography apparatus (1) comprising:

a radiation emitting device (10) for irradiating a
subject with radiation;
imaging means for capturing an image of the
subject to acquire a captured image of the sub-
ject;
a radiation detector (30) for detecting the radia-
tion transmitted through the subject and gener-
ates a radiographic image of the subject; char-
acterized by
driving state control means for controlling a driv-
ing state of at least one of the radiation emitting
device (10) or the radiation detector (30) on the
basis of whether the radiation detector (30) is
included in the captured image; and
radiation field control means for controlling a
field of the radiation emitted to the subject,
wherein
the driving state control means is configured to
change the driving state of at least of the radia-
tion emitting device (10) or the radiation detector
(30) to a state in which imaging is available in
response to a radiation field change operation
of the radiation field control means.

2. The radiography apparatus according to claim 1,
wherein, in a case in which the radiation detector
(30) is included in the captured image, the driving
state control means controls the driving state of at
least one of the radiation emitting device (10) or the
radiation detector (30) such that power consumption
is more than that in a case in which the radiation

detector (30) is not included in the captured image.

3. The radiography apparatus according to claim 1 or 2,
wherein, in a case in which the state of the radiation
detector (30) changes from a state in which the ra-
diation detector (30) is not included in the captured
image to a state in which the radiation detector (30)
is included in the captured image, the driving state
control means changes the driving state of the radi-
ation detector (30) from a power-off state to a power-
on state.

4. The radiography apparatus according to claim 1 or 2,
wherein, in a case in which the state of the radiation
detector (30) changes from a state in which the ra-
diation detector (30) is not included in the captured
image to a state in which the radiation detector (30)
is included in the captured image, the driving state
control means changes the driving state of the radi-
ation detector (30) from a sleep state to a standby
state.

5. The radiography apparatus according to any one of
claims 1 to 4,
wherein, in the case in which the state of the radiation
detector (30) changes from the state in which the
radiation detector (30) is not included in the captured
image to the state in which the radiation detector (30)
is included in the captured image, the driving state
control means changes the driving state of the radi-
ation emitting device (10) from a sleep state to a
standby state.

6. The radiography apparatus according to any one of
claims 1 to 5, further comprising:
display means for displaying the captured image.

7. The radiography apparatus according to claim 6, fur-
ther comprising:
display control means for displaying at least one of
identification information of the radiation detector
(30), the driving state of the radiation detector (30),
a vertical direction of the radiation detector (30), a
remaining battery level of the radiation detector (30),
a position of a center of the radiation detector (30)
in the case in which the radiation detector (30) is
included in the captured image, or a direction in
which the radiation detector (30) is present in the
case in which the radiation detector (30) is not in-
cluded in the captured image so as to be superim-
posed on the captured image displayed on the dis-
play means.

8. The radiography apparatus according to claim 7,
wherein the display control means is configured to
display the captured image such that a region cor-
responding to the radiation field is identifiable, ac-
cording to the driving state of at least one of the ra-
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diation emitting device (10) or the radiation detector
(30).

9. The radiography apparatus according to claim 8,
wherein, in a case in which the driving state of at
least one of the radiation emitting device (10) or the
radiation detector (30) is changed to a driving state
in which power consumption is more than that in a
state in which the radiographic image is not included
in the captured image, the display control means dis-
plays the region corresponding to the radiation field
so as to be superimposed on the captured image.

10. The radiography apparatus according to claim 8 or 9,
wherein the display control means is configured to
display the region corresponding to the radiation field
with a size corresponding to a source image receptor
distance and a body thickness of the subject so as
to be superimposed on the captured image.

11. The radiography apparatus according to any one of
claims 8 to 10, further comprising:

input means for receiving a command to change
at least one of a position or a size of the region
corresponding to the radiation field displayed on
the display means,
wherein the radiation field control means is con-
figured to change the radiation field in response
to the change command.

12. The radiography apparatus according to claim 11,
wherein the radiation field control means is config-
ured to change the radiation field in response to a
decision on the issuing of the change command.

13. The radiography apparatus according to any one of
claims 11 to 12,
wherein the radiation field control means changes
the radiation field such that the radiation field is
matched with a range of the radiation detector.

14. The radiography apparatus according to any one of
claims 8 to 13, further comprising:

a visible light source that emits visible light to a
range of the radiation field in response to an im-
aging operation; and
switching means for switching the turn-on and
turn-off of the visible light source by the imaging
operation.

15. The radiography apparatus according to claim 14,
wherein the switching means switches the turn-on
and turn-off of the visible light source according to a
part of the subject included in the captured image.

16. The radiography apparatus according to claim 14 or

15,
wherein the driving state control means changes a
lighting state of the visible light source according to
the driving state of at least one of the radiation emit-
ting device (10) or the radiation detector (30).

17. The radiography apparatus according to any one of
claims 6 to 16,
wherein the captured image is an infrared image, and
the display means displays the infrared image and
the radiographic image.

18. The radiography apparatus according to any one of
claims 1 to 17, further comprising:

movement amount detection means for detect-
ing an amount of movement of the radiation
emitting device per unit time; and
imaging allowance means for allowing the emis-
sion of the radiation from the radiation emitting
device in a case in which the amount of move-
ment is less than a threshold value.

19. A method for controlling a radiography apparatus
comprising a radiation emitting device that irradiates
a subject with radiation, imaging means for capturing
an image of the subject to acquire a captured image
of the subject, a radiation detector that detects the
radiation transmitted through the subject and gener-
ates a radiographic image of the subject, and radia-
tion field control means for controlling a field of the
radiation emitted to the subject, the method compris-
ing:

controlling a driving state of at least one of the
radiation emitting device (10) or the radiation de-
tector (30) on the basis of whether the radiation
detector (30) is included in the captured image,
and
changing the driving state of at least of the ra-
diation emitting device (10) or the radiation de-
tector (30) to a state in which imaging is available
in response to a radiation field change operation
of the radiation field control means.

20. A computer-readable recording medium having
stored therein a program that causes a computer to
perform a method for controlling a radiography ap-
paratus comprising a radiation emitting device that
irradiates a subject with radiation, imaging means
for capturing an image of the subject to acquire a
captured image of the subject, a radiation detector
that detects the radiation transmitted through the
subject and generates a radiographic image of the
subject, and radiation field control means for control-
ling a field of the radiation emitted to the subject, the
program comprising:
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a procedure of controlling a driving state of at
least one of the radiation emitting device (10) or
the radiation detector (30) on the basis of wheth-
er the radiation detector (30) is included in the
captured image, and
a procedure of changing the driving state of at
least of the radiation emitting device (10) or the
radiation detector (30) to a state in which imag-
ing is available in response to a radiation field
change operation of the radiation field control
means.

Patentansprüche

1. Röntgenapparatur (1) umfassend:

eine Strahlungsemissions-Vorrichtung (10) zum
Bestrahlen eines Subjekts mit Strahlung;
Bildgebungsmittel zum Erfassen eines Bildes
des Subjekts zum Gewinnen eines erfassten Bil-
des des Subjekts;
einen Strahlungsdetektor (30) zum Detektieren
der durch das Subjekt transmittierten Strahlung
und Generieren eines Röntgenbildes des Sub-
jekts;
gekennzeichnet durch
Ansteuerzustands-Steuermittel zum Steuern ei-
nes Ansteuerzustands von zumindest einem
von Strahlungsemissions-Vorrichtung (10) oder
Strahlungsdetektor (30) abhängig davon, ob der
Strahlungsdetektor (30) in dem erfassten Bild
inkludiert ist; und
Strahlungsfeld-Steuermittel zum Steuern eines
Feldes der zu dem Subjekt emittierten Strah-
lung, wobei
das Ansteuerzustands-Steuermittel eingerich-
tet ist, den Ansteuerzustand von wenigstens ei-
nem von Strahlungsemissions-Vorrichtung (10)
oder Strahlungsdetektor (30) in einen Zustand
zu verändern, in welchem Bildgebung in Antwort
auf eine Strahlungsfeld-Veränderungsoperati-
on des Strahlungsfeld-Steuermittels gegeben
ist.

2. Röntgenapparatur nach Anspruch 1,
wobei in einem Fall, in welchem der Strahlungsde-
tektor (30) in dem erfassten Bild inkludiert ist, das
Ansteuerzustands-Steuermittel den Ansteuerzu-
stand von wenigstens einem von Strahlungsemissi-
ons-Vorrichtung (10) oder Strahlungsdetektore (30)
derart steuert, dass der Energieverbrauch größer ist
als in dem Fall, in welchem der Strahlungsdetektor
(30) in dem erfassten Bild nicht inkludiert ist.

3. Röntgenapparatur nach Anspruch 1 oder 2,
wobei in einem Fall, in welchem der Zustand des
Strahlungsdetektors (30) sich von einem Zustand,

in welchem der Strahlungsdetektor (30) nicht in dem
erfassten Bild inkludiert ist in einen Zustand, in wel-
chem der Strahlungsdetektor (30) im erfassten Bild
inkludiert ist, verändert, das Ansteuerzustand-Steu-
ermittel den Ansteuerzustand des Strahlungsdetek-
tors (30) von einem ausgeschalteten Zustand zu ei-
nem eingeschalteten Zustand verändert.

4. Röntgenapparatur nach Anspruch 1 oder 2, wobei
in einem Fall, in welchem der Zustand des Strah-
lungsdetektors (30) sich von einem Zustand, in wel-
chem der Strahlungsdetektor (30) nicht in dem er-
fassten Bild inkludiert ist in einen Zustand, in wel-
chem der Strahlungsdetektor (30) im erfassten Bild
inkludiert ist, verändert, das Ansteuerzustand-Steu-
ermittel den Ansteuerzustand des Strahlungsdetek-
tors von einem Schlaf-Zustand zu einem Stand-By-
Zustand verändert.

5. Röntgenapparatur nach einem der Ansprüche 1 bis
4, wobei in einem Fall, in welchem der Zustand des
Strahlungsdetektors (30) sich von einem Zustand,
in welchem der Strahlungsdetektor (30) nicht in dem
erfassten Bild inkludiert ist in einen Zustand, in wel-
chem der Strahlungsdetektor (30) im erfassten Bild
inkludiert ist, verändert, das Ansteuerzustand-Steu-
ermittel den Ansteuerzustand der Strahlungsemis-
sions-Vorrichtung (10) von einem Schlaf-Zustand zu
einem Stand-By-Zustand verändert.

6. Röntgenapparatur nach einem der Ansprüche 1 bis
5, weiterhin umfassend: Anzeigemittel zum Anzei-
gen des erfassten Bildes.

7. Röntgenapparatur nach Anspruch 6, weiterhin um-
fassend:
Anzeigesteuermittel zum Anzeigen wenigstens ei-
nes von Identifikationsinformation des Strahlungs-
detektors (30), Ansteuerzustand des Strahlungsde-
tektors (30), einer vertikalen Richtung des Strah-
lungsdetektors (30), eines verbleibenden Batteriele-
vels des Strahlungsdetektors (30), einer Position ei-
nes Zentrums des Strahlungsdetektors (30) in dem
Fall, dass der Strahlungsdetektor (30) in dem erfass-
ten Bild inkludiert ist, oder einer Richtung, in welcher
der Strahlungsdetektor (30) vorhanden ist in dem
Fall, das der Strahlungsdetektor (30) in dem erfass-
ten Bild nicht inkludiert ist, so dass er auf dem auf
dem Anzeigemittel angezeigten erfassten Bild über-
lagert ist.

8. Röntgenapparatur nach Anspruch 7, wobei das An-
zeigesteuermittel eingerichtet ist, das erfasste Bild
derart anzuzeigen, dass eine Region, die dem Strah-
lungsfeld korrespondiert identifizierbar ist gemäß
dem Ansteuerzustand von wenigstens einem von
Strahlungsemissions-Vorrichtung (10) oder Strah-
lungsdetektor (30).
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9. Röntgenapparatur nach Anspruch 8,
wobei in einem Fall, in welchem der Ansteuerzu-
stand von wenigstens einem von Strahlungsemissi-
ons-Vorrichtung (10) oder Strahlungsdetektor (30)
sich in einen Ansteuerzustand verändert, in wel-
chem der Energieverbrauch größer ist als in einem
Zustand, in welchem das Röntgenbild nicht in dem
erfassten Bild inkludiert ist, das Anzeigesteuermittel
die dem Strahlungsfeld korrespondierende Region
als dem erfassten Bild überlagert anzeigt.

10. Röntgenapparatur nach Anspruch 8 oder 9,
wobei das Anzeigesteuermittel eingerichtet ist, die
Region, die dem Strahlungsfeld korrespondiert in ei-
ner Größe, die einem Quelle-Bild-Rezeptor-Abstand
und einer Körperdicke des Subjekts entspricht als
dem erfassten Bild überlagert, anzuzeigen.

11. Röntgenapparatur nach einem der Ansprüche 8 bis
10, weiterhin umfassend:

Eingabemittel zum Empfangen eines Komman-
dos zum Verändern von wenigstens einem von
Position oder Größe der dem Strahlungsfeld
korrespondieren Region, die auf dem Anzeige-
mittel angezeigt wird,
wobei das Strahlungsfeld-Steuermittel einge-
richtet ist, das Strahlungsfeld in Antwort auf das
Veränderungskommando zu verändern.

12. Röntgenapparatur nach Anspruch 11,
wobei das Strahlungsfeld-Steuermittel eingerichtet
ist, das Strahlungsfeld in Antwort auf einer Entschei-
dung zur Abgabe des Veränderungskommandos zu
verändern.

13. Röntgenapparatur nach einem der Ansprüche 11 bis
12
wobei das Strahlungsfeld-Steuermittel das Strah-
lungsfeld derart verändert, dass das Strahlungsfeld
mit einem Bereich des Strahlungsdetektors abgegli-
chen ist.

14. Röntgenapparatur nach einem der Ansprüche 8 bis
13, weiterhin umfassend:

eine Sichtbares-Lichtquelle, die sichtbares Licht
in einem Bereich des Strahlungsfeldes emittiert,
in Antwort auf eine Bildgebungsoperation; und
Umschaltemittel zum Umschalten des Einschal-
tens und des Ausschaltens der Sichtbares-
Lichtquelle durch die Bildgebungsoperation.

15. Röntgenapparatur nach Anspruch 14,
wobei das Umschaltemittel das Einschalten und das
Ausschalten der sichtbares-Lichtquelle gemäß ei-
nem in dem erfassten Bild inkludierten Teil des Sub-
jekts umschaltet.

16. Röntgenapparatur nach Anspruch 14 oder 15,
wobei das Ansteuerzustand-Steuermittel einen Be-
leuchtungszustand der sichtbares-Lichtquelle ge-
mäß dem Ansteuerzustand von wenigstens einem
von Strahlungsemissions-Vorrichtung (10) oder
Strahlungsdetektor (30) verändert.

17. Röntgenapparatur nach einem der Ansprüche 6 bis
16,
wobei das erfasste Bild ein Infrarotbild ist, und
das Anzeigemittel das Infrarotbild und das Röntgen-
bild anzeigt.

18. Röntgenapparatur nach einem der Ansprüche 1 bis
17, weiterhin umfassend:

Bewegungsumfangs-Detektionsmittel zum De-
tektieren eines Bewegungsumfangs der Strah-
lungsemissions-Vorrichtung pro Zeiteinheit;
und
Bildgebungs-Gestattungsmittel zum Gestatten
der Emission der Strahlung von der Strahlungs-
emissions-Vorrichtung in einem Fall, dass der
Bewegungsumfang weniger als ein Schwellwert
ist.

19. Verfahren zum Steuern einer Röntgenapparatur um-
fassend eine Strahlungsemissions-Vorrichtung, die
ein Subjekt mit Strahlung bestrahlt, Bildgebungsmit-
tel zum Erfassen eines Bildes des Subjekts um ein
erfasstes Bild des Subjekts zu gewinnen, einen
Strahlungsdetektor, der die durch das Subjekt trans-
mittierte Strahlung detektiert und ein Röntgenbild
des Subjekts erzeugt, und Strahlungsfeldsteuermit-
tel zum Steuern eines zu dem Subjekt emittierten
Strahlungsfelds, wobei das Verfahren umfasst:

Steuern eines Ansteuerzustands von wenigs-
tens einem von Strahlungsemissions-Vorrich-
tung (10) oder Strahlungsdetektor (30) abhän-
gig davon, ob der Strahlungsdetektor in dem er-
fassten Bild inkludiert ist, und
Verändern des Ansteuerzustands von wenigs-
tens von Strahlungsemissions-Vorrichtung (10)
oder Strahlungsdetektor (30) in einen Zustand,
in welchem Bildgebung in Antwort auf eine
Strahlungsfeld-Veränderungsoperation des
Strahlungsfeld-Steuermittels gegeben ist.

20. Computerlesbares Aufzeichnungsmedium mit ei-
nem darauf gespeicherten Programm, das einen
Computer veranlasst, ein Verfahren zum Steuern ei-
ner Röntgenapparatur auszuführen, umfassend ei-
ne Strahlungsemissions-Vorrichtung, die ein Sub-
jekt mit Strahlung bestrahlt, Bildgebungsmittel zum
Erfassen eines Bildes des Subjekts um ein erfasstes
Bild des Subjekts zu gewinnen, einen Strahlungsde-
tektor, der die durch das Subjekt transmittierte Strah-

41 42 



EP 3 320 842 B1

23

5

10

15

20

25

30

35

40

45

50

55

lung detektiert und ein Röntgenbild des Subjekts er-
zeugt, und Strahlungsfeldsteuermittel zum Steuern
eines zu dem Subjekt emittierten Strahlungsfelds,
wobei das Programm umfasst:

eine Prozedur des Steuerns eines Ansteuerzu-
stands von wenigstens einem von Strahlungs-
emissions-Vorrichtung (10) oder Strahlungsde-
tektor (30) abhängig davon, ob der Strahlungs-
detektor in dem erfassten Bild inkludiert ist, und
eine Prozedur des Veränderns des Ansteuerzu-
stands von wenigstens von Strahlungsemissi-
ons-Vorrichtung (10) oder Strahlungsdetektor
(30) in einen Zustand, in welchem Bildgebung
in Antwort auf eine Strahlungsfeld-Verände-
rungsoperation des Strahlungsfeld-Steuermit-
tels gegeben ist.

Revendications

1. Appareil de radiographie (1), comprenant :

un dispositif d’émission de rayonnement (10)
pour irradier un sujet avec un rayonnement ;
un moyen d’imagerie pour capturer une image
du sujet afin d’acquérir une image capturée du
sujet ;
un détecteur de rayonnement (30) pour détecter
le rayonnement transmis à travers le sujet et gé-
nérer une image radiographique du sujet ; ca-
ractérisé par
un moyen de commande d’état d’excitation pour
commander un état d’excitation d’au moins un
élément parmi le dispositif d’émission de rayon-
nement (10) ou le détecteur de rayonnement
(30) sur la base de si le détecteur de rayonne-
ment (30) est inclus ou non dans l’image captu-
rée, et
un moyen de commande de champ de rayon-
nement pour commander un champ du rayon-
nement émis vers le sujet, dans lequel
le moyen de commande d’état d’excitation est
configuré pour modifier l’état d’excitation d’au
moins un élément parmi le dispositif d’émission
de rayonnement (10) ou le détecteur de rayon-
nement (30) sur un état où l’imagerie est dispo-
nible en réaction à une opération de modification
de champ de rayonnement du moyen de com-
mande de champ de rayonnement.

2. Appareil de radiographie selon la revendication 1,
dans lequel dans un cas où le détecteur de rayon-
nement (30) est inclus dans l’image capturée, le
moyen de commande d’état d’excitation commande
l’état d’excitation d’au moins un élément parmi le dis-
positif d’émission de rayonnement (10) ou le détec-
teur de rayonnement (30) de telle sorte que la con-

sommation d’énergie est supérieure à ce qui est le
cas lorsque le détecteur de rayonnement (30) n’est
pas inclus dans l’image capturée.

3. Appareil de radiographie selon la revendication 1 ou
2,
dans lequel dans un cas où l’état du détecteur de
rayonnement (30) passe d’un état où le détecteur de
rayonnement (30) n’est pas inclus dans l’image cap-
turée à un état où le détecteur de rayonnement (30)
est inclus dans l’image capturée, le moyen de com-
mande d’état d’excitation fait passer l’état d’excita-
tion du détecteur de rayonnement (30) d’un état hors
tension à un état sous tension.

4. Appareil de radiographie selon la revendication 1 ou
2,
dans lequel dans un cas où l’état du détecteur de
rayonnement (30) passe d’un état où le détecteur de
rayonnement (30) n’est pas inclus dans l’image cap-
turée à un état où le détecteur de rayonnement (30)
est inclus dans l’image capturée, le moyen de com-
mande d’état d’excitation fait passer l’état d’excita-
tion du détecteur de rayonnement (30) d’un état de
veille à un état d’attente.

5. Appareil de radiographie selon l’une quelconque des
revendications 1 à 4,
dans lequel dans le cas où l’état du détecteur de
rayonnement (30) passe de l’état où le détecteur de
rayonnement (30) n’est pas inclus dans l’image cap-
turée à l’état où le détecteur de rayonnement (30)
est inclus dans l’image capturée, le moyen de com-
mande d’état d’excitation fait passer l’état d’excita-
tion du dispositif d’émission de rayonnement (10)
d’un état de veille à un état d’attente.

6. Appareil de radiographie selon l’une quelconque des
revendications 1 à 5, comprenant en outre :
un moyen d’affichage pour afficher l’image capturée.

7. Appareil de radiographie selon la revendication 6,
comprenant en outre :
un moyen de commande d’affichage pour afficher
au moins un élément parmi des informations d’iden-
tification du détecteur de rayonnement (30), l’état
d’excitation du détecteur de rayonnement (30), une
direction verticale du détecteur de rayonnement
(30), un niveau de batterie restant du détecteur de
rayonnement (30), une position d’un centre du dé-
tecteur de rayonnement (30) dans le cas où le dé-
tecteur de rayonnement (30) est inclus dans l’image
capturée, ou une direction où le détecteur de rayon-
nement (30) est présent dans le cas où le détecteur
de rayonnement (30 n’est pas inclus dans l’image
capturée, de manière à ce que celui-ci soit superpo-
sé à l’image capturée affichée sur le moyen d’affi-
chage.
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8. Appareil de radiographie selon la revendication 7,
dans lequel le moyen de commande d’affichage est
configuré pur afficher l’image capturée de telle sorte
qu’une région correspondant au champ de rayonne-
ment est identifiable, conformément à l’état d’exci-
tation d’au moins un élément parmi le dispositif
d’émission de rayonnement (10) ou le détecteur de
rayonnement (30).

9. Appareil de radiographie selon la revendication 8,
dans lequel dans un cas où l’état d’excitation d’au
moins un élément parmi le dispositif d’émission de
rayonnement (10) ou le détecteur de rayonnement
(30) est passé sur un état d’excitation où la consom-
mation d’énergie est supérieure à celle d’un état où
l’image radiographique n’est pas incluse dans l’ima-
ge capturée, le moyen de commande d’affichage af-
fiche la région correspondant au champ de rayon-
nement de manière à ce que celle-ci soit superposée
à l’image capturée.

10. Appareil de radiographie selon la revendication 8 ou
9,
dans lequel le moyen de commande d’affichage est
configuré pour afficher la région correspondant au
champ de rayonnement avec une taille correspon-
dant à une distance de récepteur d’image source et
une épaisseur corporelle du sujet de manière à ce
que celle-ci soit superposée à l’image capturée.

11. Appareil de radiographie selon l’une quelconque des
revendications 8 à 10, comprenant en outre :

un moyen d’entrée pour recevoir une instruction
destinée à modifier au moins un élément, parmi
une position ou une taille de la région corres-
pondant au champ de rayonnement, affiché sur
le moyen d’affichage,
dans lequel le moyen de commande de champ
de rayonnement est configuré pour modifier le
champ de rayonnement en réaction à l’instruc-
tion de modification.

12. Appareil de radiographie selon la revendication 11,
dans lequel le moyen de commande de champ de
rayonnement est configuré pour modifier le champ
de rayonnement en réaction à une décision sur
l’émission de l’instruction de modification.

13. Appareil de radiographie selon l’une quelconque des
revendications 11 à 12,
dans lequel le moyen de commande de champ de
rayonnement modifie le champ de rayonnement de
telle sorte que le champ de rayonnement coïncide
avec une plage du détecteur de rayonnement.

14. Appareil de radiographie selon l’une quelconque des
revendications 8 à 13, comprenant en outre :

une source de lumière visible, laquelle émet une
lumière visible sur une plage du champ de
rayonnement en réaction à une opération d’ima-
gerie, et
un moyen de commutation pour la commutation
sous tension et hors tension de la source de
lumière visible par l’opération d’imagerie.

15. Appareil de radiographie selon la revendication 14,
dans lequel le moyen de commutation assure la
commutation sous tension et hors tension de la sour-
ce de lumière visible conformément à une partie du
sujet incluse dans l’image capturée.

16. Appareil de radiographie selon la revendication 14
ou 15,
dans lequel le moyen de commande d’état d’excita-
tion modifie un état d’éclairage de la source de lu-
mière visible conformément à l’état d’excitation d’au
moins un élément parmi le dispositif d’émission de
rayonnement (10) ou le détecteur de rayonnement
(30).

17. Appareil de radiographie selon l’une quelconque des
revendications 6 à 16,
dans lequel l’image capturée est une image infra-
rouge, et
le moyen d’affichage affiche l’image infrarouge et
l’image radiographique.

18. Appareil de radiographie selon l’une quelconque des
revendications 1 à 17, comprenant en outre :

un moyen de détection de quantité de déplace-
ment pour détecter une quantité de déplace-
ment du dispositif d’émission de rayonnement
par unité de temps, et
un moyen d’autorisation d’imagerie pour autori-
ser l’émission du rayonnement à partir du dis-
positif d’émission de rayonnement dans un cas
où la quantité de déplacement est inférieure à
une valeur seuil.

19. Procédé pour commander un appareil de radiogra-
phie comprenant un dispositif d’émission de rayon-
nement, lequel irradie un sujet avec un rayonne-
ment, un moyen d’imagerie pour capturer une image
du sujet afin d’acquérir une image capturée du sujet,
un détecteur de rayonnement, lequel détecte le
rayonnement transmis à travers le sujet, et génère
une image radiographique du sujet, et un moyen de
commande de champ de rayonnement pour com-
mander un champ du rayonnement émis vers le su-
jet, le procédé comprenant les étapes consistant à :

commander un état d’excitation d’au moins un
élément parmi le dispositif d’émission de rayon-
nement (10) ou le détecteur de rayonnement
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(30) sur la base de si le détecteur de rayonne-
ment (30) est inclus ou non dans l’image captu-
rée, et
modifier l’état d’excitation d’au moins un élé-
ment parmi le dispositif d’émission de rayonne-
ment (10) ou le détecteur de rayonnement (30)
sur un état où l’imagerie est disponible en réac-
tion à une opération de modification de champ
de rayonnement du moyen de commande de
champ de rayonnement.

20. Support d’enregistrement lisible par ordinateur sur
lequel est stocké un programme, lequel fait en sorte
qu’un ordinateur exécute un procédé pour comman-
der un appareil de radiographie comprenant un dis-
positif d’émission de rayonnement, lequel irradie un
sujet avec un rayonnement, un moyen d’imagerie
pour capturer une image du sujet afin d’acquérir une
image capturée du sujet, un détecteur de rayonne-
ment, lequel détecte le rayonnement transmis à tra-
vers le sujet et génère une image radiographique du
sujet, et un moyen de commande de champ de
rayonnement pour commander un champ du rayon-
nement émis vers le sujet, le programme
comprenant :

une procédure pour commander un état d’exci-
tation d’au moins un élément parmi le dispositif
d’émission de rayonnement (10) ou le détecteur
de rayonnement (30) sur la base de si le détec-
teur de rayonnement (30) est inclus ou non dans
l’image capturée, et
une procédure pour modifier l’état d’excitation
d’au moins un élément parmi le dispositif d’émis-
sion de rayonnement (10) ou le détecteur de
rayonnement (30) sur un état où l’imagerie est
disponible en réaction à une opération de mo-
dification de champ de rayonnement du moyen
de commande de champ de rayonnement.
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