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CONTROL DEVICE, CONTROL METHOD,
AND CONTROL PROGRAM

CROSS-REFERENCE TO RELATED
APPLICATION

The present application claims priority under 35 U.S.C.
§ 119 to Japanese Patent Application No. 2020-166468 filed
on Sep. 30, 2020. The above application is hereby expressly
incorporated by reference, in its entirety, into the present
application.

BACKGROUND

Technical Field

The present disclosure relates to a control device, a
control method, and a non-transitory computer-readable
storage medium storing a control program.

Description of the Related Art

A mammography apparatus is known which irradiates a
breast compressed by a compression member with radiation
to capture a radiographic image. In a case in which imaging
is performed, information or the like for assisting the imag-
ing may be displayed. For example, JP2008-086389A dis-
closes a technique that displays a skin line of the breast on
a liquid crystal display (LCD) and displays a projection
image thereof on a projection surface of a compression
member.

However, in a case in which the projection image is
automatically projected onto the projection surface of the
compression member regardless of the instruction of the
user, the timing when projection is started may be inappro-
priate. For example, in a case in which the projection image
is projected in a state in which the compression member is
not attached to the main body of the mammography appa-
ratus, the projection image is projected onto an imaging
table. Therefore, it may be difficult for the user who per-
forms positioning to understand the projection image.

The present disclosure has been made in view of the
above-mentioned problems, and an object of the present
disclosure is to provide a control device, a control method,
and a non-transitory computer-readable storage medium
storing a control program that can project a projection image
onto a projection surface of a compression member at an
appropriate timing.

SUMMARY

In order to achieve the above object, according to a first
aspect of the present disclosure, there is provided a control
device comprising at least one processor. The processor
detects whether or not a compression member which com-
presses a breast is attached to a main body of a mammog-
raphy apparatus and controls an image projection unit which
projects a projection image onto a projection surface of the
compression member such that the projection image is
projected onto the projection surface in a case in which it is
detected that the compression member is attached.

In addition, in order to achieve the above object, accord-
ing to a second aspect of the present disclosure, there is
provided a control device comprising at least one processor.
The processor detects whether or not a compression member
which compresses a breast is attached to a main body of a
mammography apparatus and controls an image projection
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2
unit which projects a projection image onto a projection
surface of the compression member such that the projection
image is not projected onto the projection surface in a case
in which it is detected that the compression member is not
attached.

According to a third aspect of the present disclosure, in
the control device according to the first aspect, the processor
may further detect whether or not the compression member
starts to move in a direction in which the breast is com-
pressed and performs control to project the projection image
onto the projection surface in a case in which it is detected
that the compression member is attached and starts to move.

According to a fourth aspect of the present disclosure, in
the control device according to the first aspect, the processor
may instruct the mammography apparatus on an imaging
menu related to the capture of an image of the breast and
perform control to project the projection image onto the
projection surface in a case in which the compression
member is attached and the mammography apparatus is
instructed on the imaging menu.

According to a fifth aspect of the present disclosure, in the
control device according to the first aspect, the processor
may receive a projection start instruction to start the pro-
jection of the projection image onto the projection surface
and perform control to project the projection image onto the
projection surface in a case in which the compression
member is attached and the projection start instruction is
received.

According to a sixth aspect of the present disclosure, in
the control device according to the first aspects, the proces-
sor may receive a projection end instruction to end the
projection of the projection image onto the projection sur-
face and perform control not to project the projection image
onto the projection surface in a case in which the projection
end instruction is received.

According to a seventh aspect of the present disclosure, in
the control device according to any one of the first to sixth
aspects, after controlling the image projection unit such that
the projection image is capable of being projected, the
processor may perform control to project the projection
image onto the projection surface.

According to an eighth aspect of the present disclosure, in
the control device according to the first aspect, in a case in
which the mammography apparatus captures each of a series
of a plurality of radiographic images, the processor may
perform control to project, onto the projection surface, the
projection image corresponding to each imaging operation,
which corresponds to each of the plurality of radiographic
images, in each imaging operation.

According to a ninth aspect of the present disclosure, in
the control device according to the first aspect, the processor
may further detect a type of the compression member
attached to the main body of the mammography apparatus
and may not perform control to project the projection image
onto the projection surface in a case in which the detected
type is a type onto which the projection of the projection
image is not permitted.

According to a tenth aspect of the present disclosure, in
the control device according to the first aspect, the processor
may further detect a type of the compression member
attached to the main body of the mammography apparatus
and perform control to project the projection image onto the
projection surface in a case in which the detected type is a
type onto which the projection of the projection image is
permitted.

Further, in order to achieve the above object, according to
an eleventh aspect of the present disclosure, there is pro-
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vided a control method comprising: detecting whether or not
a compression member which compresses a breast is
attached to a main body of a mammography apparatus; and
controlling an image projection unit which projects a pro-
jection image onto a projection surface of the compression
member such that the projection image is projected onto the
projection surface in a case in which it is detected that the
compression member is attached.

Further, in order to achieve the above object, according to
a twelfth aspect of the present disclosure, there is provided
a control method comprising: detecting whether or not a
compression member which compresses a breast is attached
to a main body of a mammography apparatus; and control-
ling an image projection unit which projects a projection
image onto a projection surface of the compression member
such that the projection image is not projected onto the
projection surface in a case in which it is detected that the
compression member is not attached.

Further, in order to achieve the above object, according to
a thirteenth aspect of the present disclosure, there is pro-
vided a non-transitory computer-readable storage medium
storing a control program that causes a computer to perform
a process comprising: detecting whether or not a compres-
sion member which compresses a breast is attached to a
main body of a mammography apparatus; and controlling an
image projection unit which projects a projection image onto
a projection surface of the compression member such that
the projection image is projected onto the projection surface
in a case in which it is detected that the compression member
is attached.

Further, in order to achieve the above object, according to
a fourteenth aspect of the present disclosure, there is pro-
vided a non-transitory computer-readable storage medium
storing a control program that causes a computer to perform
a process comprising: detecting whether or not a compres-
sion member which compresses a breast is attached to a
main body of a mammography apparatus; and controlling an
image projection unit which projects a projection image onto
a projection surface of the compression member such that
the projection image is not projected onto the projection
surface in a case in which it is detected that the compression
member is not attached.

According to the present disclosure, it is possible to
project the projection image onto the projection surface of
the compression member at an appropriate timing.

BRIEF DESCRIPTION OF THE DRAWINGS

Exemplary embodiments according to the technique of
the present disclosure will be described in detail based on the
following figures, wherein:

FIG. 1 is a diagram schematically illustrating an example
of the overall configuration of a radiography system accord-
ing to an embodiment.

FIG. 2A is a side view illustrating an example of the
outward appearance of a mammography apparatus accord-
ing to the embodiment.

FIG. 2B is a three-view diagram illustrating an example
of a compression plate according to the embodiment.

FIG. 3 is a block diagram illustrating an example of the
configuration of the mammography apparatus and a console
according to the embodiment.

FIG. 4 is a functional block diagram illustrating an
example of the function of the console according to the
embodiment.
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FIG. 5 is a flowchart illustrating an example of the flow
of a projection control process according to a first embodi-
ment.

FIG. 6 is a diagram illustrating an example of a state
displayed by a projection image projected onto a projection
surface of the compression plate.

FIG. 7 is a flowchart illustrating an example of the flow
of a projection control process according to a second
embodiment.

FIG. 8 is a flowchart illustrating an example of the flow
of a projection control process according to a third embodi-
ment.

FIG. 9 is a flowchart illustrating an example of the flow
of'a projection control process according to a fourth embodi-
ment.

FIG. 10 is a flowchart illustrating an example of the flow
of a projection control process according to a fifth embodi-
ment.

DETAILED DESCRIPTION

Hereinafter, embodiments of the present disclosure will
be described in detail with reference to the drawings. In
addition, each of the embodiments does not limit the present
disclosure.

First Embodiment

First, an example of the overall configuration of a radi-
ography system according to an embodiment will be
described. FIG. 1 is a diagram illustrating an example of the
overall configuration of a radiography system 1 according to
this embodiment. As illustrated in FIG. 1, the radiography
system 1 according to this embodiment comprises a mam-
mography apparatus 10 and a console 12. The mammogra-
phy apparatus 10 according to this embodiment is an
example of a radiography apparatus according to the present
disclosure. Further, the console 12 according to this embodi-
ment is an example of a control device according to the
present disclosure.

First, the mammography apparatus 10 according to this
embodiment will be described. FIG. 2A is a side view
illustrating an example of the outward appearance of the
mammography apparatus 10 according to this embodiment.
In addition, FIG. 2A illustrates an example of the outward
appearance of the mammography apparatus 10 as viewed
from the right side of a subject. Further, FIG. 3 is a
functional block diagram illustrating an example of the
configuration of the mammography apparatus 10 and the
console 12 according to this embodiment.

The mammography apparatus 10 according to this
embodiment irradiates a breast of the subject as an object
with radiation R (for example, X-rays) to capture a radio-
graphic image of the breast. In addition, the mammography
apparatus 10 may be an apparatus that captures the image of
the breast of the subject not only in a state in which the
subject is standing (standing state) but also in a state in
which the subject is sitting, for example, on a chair (includ-
ing a wheelchair) (sitting state).

A radiation detector 28 detects the radiation R transmitted
through the breast. As illustrated in FIG. 2A, the radiation
detector 28 is disposed in an imaging table 30. In the
mammography apparatus 10 according to this embodiment,
in a case in which imaging is performed, the breast of the
subject is positioned on an imaging surface 30A of the
imaging table 30 by a user.
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The radiation detector 28 detects the radiation R trans-
mitted through the breast of the subject and the imaging
table 30, generates a radiographic image on the basis of the
detected radiation R, and outputs image data indicating the
generated radiographic image. The type of the radiation
detector 28 according to this embodiment is not particularly
limited. For example, the radiation detector 28 may be an
indirect-conversion-type radiation detector that converts the
radiation R into light and converts the converted light into
charge or a direct-conversion-type radiation detector that
directly converts the radiation R into charge.

A radiation emitting unit 37 comprises a radiation source
37R. As illustrated in FIG. 2A, the radiation emitting unit 37
is provided in an arm portion 32 together with the imaging
table 30 and a compression unit 36. As illustrated in FIG.
2A, aface guard 38 is attachably and detachably provided at
a position of the arm portion 32 which is close to the subject
below the radiation emitting unit 37. The face guard 38 is a
protective member for protecting the subject from the radia-
tion R emitted from the radiation source 37R.

In addition, as illustrated in FIG. 2A, the mammography
apparatus 10 according to this embodiment comprises the
arm portion 32, a base 34, and a shaft portion 35. The arm
portion 32 is held by the base 34 so as to be movable in the
up-down direction (Z-axis direction). The shaft portion 35
connects the arm portion 32 to the base 34. In addition, the
arm portion 32 can be relatively rotated with respect to the
base 34, using the shaft portion 35 as a rotation axis.

In the mammography apparatus 10 according to this
embodiment, at least two types of imaging can be performed
to capture radiographic images. Specifically, the mammog-
raphy apparatus 10 can perform at least two types of
imaging, that is, cranio-caudal (CC) imaging in which the
imaging direction is a cranio-caudal direction and medio-
lateral oblique (MLO) imaging in which the imaging direc-
tion is a medio-lateral oblique direction for the breast. In the
following description, the position of the radiation source
37R in a case in which the radiation R is emitted from the
radiation source 37R to the imaging table 30 in the capture
of a radiographic image is referred to as an “imaging
position”.

In a case in which the CC imaging is performed, the
imaging surface 30A is adjusted to a state in which the
imaging surface 30A faces the upper side of the mammog-
raphy apparatus 10 (the head of the subject). Further, in this
case, the position of the radiation source 37R is adjusted to
the imaging position that faces the imaging surface 30A of
the imaging table 30. Therefore, the radiation R is emitted
from the radiation source 37R to the breast in a direction
from the head to the foot of the subject, and the CC imaging
is performed.

In contrast, in a case in which the MLO imaging is
performed, the position of the imaging table 30 is adjusted
to a state in which the imaging surface 30A is rotated up to
a predetermined angle in a range of, for example, 45 degrees
or more and less than 90 degrees with respect to the case in
which the CC imaging is performed. Specifically, in a case
in which an image of the left breast is captured, the imaging
surface 30A is inclined to the right. In a case in which an
image of the right breast is captured, the imaging surface
30A is inclined to the left. Therefore, the radiation R is
emitted from the radiation source 37R to the breast in a
direction from the center of the body of the subject to the
outside (in a direction from a space between the breasts of
the subject to the arm), and the MLO imaging is performed.

The compression unit 36 connected to the arm portion 32
is provided with a compression plate driving unit (see a
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compression plate driving unit 42 in FIG. 3) that moves a
compression plate 40 compressing the breast in an up-down
direction (Z-axis direction). A support portion 46 of the
compression plate 40 is detachably attached to the compres-
sion plate driving unit 42. The compression plate 40 attached
to the compression plate driving unit 42 is moved in the
up-down direction (Z-axis direction) by the compression
plate driving unit to compress the breast of the subject
between the compression plate 40 and the imaging table 30.
As illustrated in FIG. 2A, for the movement direction of the
compression plate 40, the direction in which the breast is
compressed, that is, the direction in which the compression
plate 40 approaches the imaging surface 30A is referred to
as a “compression direction”, and the direction in which the
compression of the breast is released, that is, the direction in
which the compression plate 40 approaches the radiation
emitting unit 37 is referred to as a “release direction”.

A compression plate identifier (not illustrated) for iden-
tifying the type of the compression plate 40 (which will be
described in detail below) is provided in the support portion
46 of the compression plate 40 on the side attached to the
compression plate driving unit 42. The compression unit 36
is provided with a compression plate detection sensor (see a
compression plate detection sensor 44 in FIG. 3). The
compression plate detection sensor 44 reads the compression
plate identifier provided in the support portion 46 of the
compression plate 40 to detect the type of the attached
compression plate 40. In addition, the compression plate 40
according to this embodiment is an example of a compres-
sion member according to the present disclosure.

There are a plurality of types of compression plates 40
that can be attached to the mammography apparatus 10
according to this embodiment. In this example, the com-
pression plate 40 compresses the entire breast. However, the
present disclosure is not limited thereto. For example, a
compression plate 40 that compresses a portion of the breast
may be used. In other words, the compression plate 40 may
be smaller than the breast. For example, as the compression
plate 40, a compression plate 40 is known which is used for
so-called spot imaging that captures a radiographic image of
only the region in which a lesion is present. Further, other
types of compression plates 40 include, for example, a
compression plate corresponding to the size of the breast, a
compression plate for axillary imaging, and a compression
plate for enlargement imaging. Further, although the com-
pression plate 40 is referred to as a “compression plate” for
convenience, it is not limited to a plate-shaped member. For
example, the compression plate 40 may be a film-shaped
member.

As a specific example, the compression plate 40 that can
be attached to the mammography apparatus 10 according to
this embodiment will be described with reference to FIG.
2B. FIG. 2B is a three-view diagram illustrating an example
of the compression plate 40 according to this embodiment.
The three-view diagram illustrated in FIG. 2B includes a
plan view (top view) of the compression plate 40 viewed
from the upper side (from the radiation emitting unit 37), a
side view of the compression plate 40 viewed from the
subject, and a side view of the compression plate 40 viewed
from the right side of the subject. As illustrated in FIG. 2B,
the compression plate 40 according to this embodiment
includes a compression portion 41 and a support portion 46.

The compression portion 41 is formed in a concave shape
in a cross-sectional view in which a bottom portion 41A is
surrounded by a wall portion 41B. In the bottom portion
41A, the thickness of a plate having a surface that comes into
contact with the breast of the subject is substantially con-
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stant, and a surface that faces the radiation source 37R is flat
and has a substantially uniform height. Further, the wall
portion 41B is relatively high and has a substantially uni-
form height. The compression portion 41 has a projection
surface 45 onto which a projection image P is projected by
a projector 48 which will be described below. For example,
in this embodiment, a surface (upper surface) of the bottom
portion 41 A of the compression portion 41 which faces the
radiation emitting unit 37 is the projection surface 45. In
addition, for example, the position of the projection surface
45 of the compression plate 40 is not limited to this aspect.
For example, the projection surface 45 may be a surface of
the bottom portion 41 A of the compression portion 41 which
comes into contact with the breast or a surface of the wall
portion 41B.

It is preferable that the compression plate 40 is optically
transparent in order to check positioning or a compressed
state. In addition, the compression plate 40 is made of a
material having high transmittance for the radiation R.
Further, in a case in which light is incident on the projection
surface 45, most of the light (for example, 90%) is trans-
mitted and a portion (for example, 10%) of the light is
specularly reflected from the surface of an object such that
an incident angle and a reflection angle are equal to each
other, in order to display an image corresponding to the
projection image P projected from the projector 48. For
example, a surface of the bottom portion 41A of the com-
pression plate 40 which faces the radiation source 37R may
be roughened to form the projection surface 45. In addition,
for example, a specular reflection sheet may be attached to
the surface of the compression plate 40 to form the projec-
tion surface 45. Further, in a case in which the projection
surface 45 is a smooth surface such as a case in which a
specular reflection sheet is attached, a surface of the com-
pression plate 40 that comes into contact with the subject,
such as the breast, may be the projection surface 45.

On the other hand, the support portion 46 includes an
attachment portion 46A and an arm 46B. The attachment
portion 46A has a function of attaching the compression
plate 40 to the mammography apparatus 10, specifically, the
compression plate driving unit 42 in the compression unit
36. The arm 46B has a function of supporting the compres-
sion portion 41.

Further, the projector 48 that projects the projection image
P onto the projection surface 45 of the compression plate 40
is provided at a position of the arm portion 32 which is away
from the subject below the radiation emitting unit 37. The
projector 48 according to this embodiment is an example of
an image projection unit according to the present disclosure.
Known projectors, such as a liquid crystal projector, a
Digital Light Processing (DLP) (registered trademark) pro-
jector, and a laser projector, can be used as the projector 48.
As illustrated in FIG. 3, the projector 48 according to this
embodiment includes a power supply unit 48A and a pro-
jection unit 48B. In the projector 48, the turn-on and turn-off
of the power supply unit 48A are controlled in response to
an instruction from a control unit 20 which will be described
below. Further, the projection image P is projected from the
projection unit 48B onto the projection surface 45 of the
compression plate 40 in response to an instruction from the
control unit 20.

Furthermore, the control unit 20, a storage unit 22, an
interface (I/F) unit 24, an operation unit 26, and a display
unit 27 illustrated in FIG. 3 are provided in the imaging table
30 of the mammography apparatus 10 according to this
embodiment. The control unit 20, the storage unit 22, the I/F
unit 24, the operation unit 26, the display unit 27, the
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radiation detector 28, the compression plate driving unit 42,
the compression plate detection sensor 44, and the projector
48 are connected to each other through a bus 49, such as a
system bus or a control bus, such that they can transmit and
receive various kinds of information.

The control unit 20 controls the overall operation of the
mammography apparatus 10 under the control of the console
12. The control unit 20 includes a central processing unit
(CPU) 20A, a read only memory (ROM) 20B, and a random
access memory (RAM) 20C. For example, various programs
including an imaging processing program 21 which is
executed by the CPU 20A and performs control related to the
capture of a radiographic image are stored in the ROM 20B
in advance. The RAM 20C temporarily stores various kinds
of data.

For example, image data of the radiographic image cap-
tured by the radiation detector 28 and various other kinds of
information are stored in the storage unit 22. Specific
examples of the storage unit 22 include a hard disk drive
(HDD) and a solid state drive (SSD). The I/F unit 24
transmits and receives various kinds of information to and
from the console 12 using wireless communication or wired
communication. The image data of the radiographic image
captured by the radiation detector 28 in the mammography
apparatus 10 is transmitted to the console 12 through the I/F
unit 24 by wireless communication or wired communica-
tion.

In addition, the operation unit 26 is provided as a plurality
of switches in, for example, the imaging table 30 of the
mammography apparatus 10. Further, the operation unit 26
according to this embodiment includes at least a compres-
sion instruction button for instructing the movement of the
compression plate 40 in the compression direction and a
release button for instructing the movement of the compres-
sion plate 40 in the release direction. The operation unit 26
may be provided as a touch panel switch or may be provided
as a foot switch that is operated by the feet of the user such
as a doctor or a radiology technician. The display unit 27
displays various kinds of information related to the subject
or imaging.

The console 12 according to this embodiment has a
function of controlling the mammography apparatus 10
using, for example, an imaging order and various kinds of
information acquired from a radiology information system
(RIS) 2 through a wireless communication local area net-
work (LAN) and instructions input by the user through an
operation unit 56 or the like.

For example, the console 12 according to this embodi-
ment is a server computer. As illustrated in FIG. 3, the
console 12 comprises a control unit 50, a storage unit 52, an
I/F unit 54, the operation unit 56, and a display unit 58. The
control unit 50, the storage unit 52, the I/F unit 54, the
operation unit 56, and the display unit 58 are connected to
each other through a bus 59, such as a system bus or a
control bus, such that they can transmit and receive various
kinds of information.

The control unit 50 according to this embodiment controls
the overall operation of the console 12. The control unit 50
comprises a CPU 50A, a ROM 50B, and a RAM 50C. For
example, various programs including a projection control
program 51 (which will be described below) executed by the
CPU 50A are stored in the ROM 50B in advance. The RAM
50C temporarily stores various kinds of data. The CPU 50A
according to this embodiment is an example of a processor
according to the present disclosure. The projection control
program 51 according to this embodiment is an example of
a control program according to the present disclosure.



US 12,121,389 B2

9

The storage unit 52 stores, for example, projection image
data 53, the image data of the radiographic image captured
by the mammography apparatus 10, and various other kinds
of information. An HDD or an SSD is given as a specific
example of the storage unit 52.

The operation unit 56 is used by the user to input, for
example, instructions which are related to the capture of a
radiographic image and include an instruction to emit the
radiation R or various kinds of information. The operation
unit 56 is not particularly limited. Examples of the operation
unit 56 include various switches, a touch panel, a touch pen,
and a mouse. The display unit 58 displays various kinds of
information. In addition, the operation unit 56 and the
display unit 58 may be integrated into a touch panel display.

The I/F unit 54 transmits and receives various kinds of
information between the mammography apparatus 10 and
the RIS 2 using wireless communication or wired commu-
nication. In the radiography system 1 according to this
embodiment, the console 12 receives the image data of the
radiographic image captured by the mammography appara-
tus 10 from the mammography apparatus 10 through the I/F
unit 54, using wireless communication or wired communi-
cation.

In addition, FIG. 4 is a functional block diagram illus-
trating an example of the configuration of the console 12
according to this embodiment. As illustrated in FIG. 4, the
console 12 comprises a receiving unit 60, a detection unit 62,
and a control unit 64. For example, in the console 12
according to this embodiment, the CPU 50A of the control
unit 50 executes the projection control program 51 stored in
the ROM 50B to function as the receiving unit 60, the
detection unit 62, and the control unit 64.

The receiving unit 60 has a function of receiving a
projection end instruction to end the projection of the
projection image P onto the projection surface 45. For
example, in this embodiment, in a case in which the user
wants to end the projection of the projection image P onto
the projection surface 45, the user inputs a projection end
instruction through the operation unit 26 of the mammog-
raphy apparatus 10. The mammography apparatus 10 out-
puts a projection end instruction signal through the I/F unit
24. In a case in which the projection end instruction signal
is input to the console 12, the receiving unit 60 receives the
projection end instruction to end the projection of the
projection image P. The receiving unit 60 outputs projection
end information indicating that the projection end instruc-
tion has been received to the control unit 64.

The detection unit 62 has a function of detecting whether
or not the compression plate 40 is attached to the main body
of the mammography apparatus 10. For example, in this
embodiment, as described above, in the mammography
apparatus 10, the compression plate detection sensor 44
reads the compression plate identifier of the compression
plate 40 having the support portion 46 attached to the
compression unit 36. Then, the detection unit 62 according
to this embodiment outputs an instruction signal for reading
the compression plate identifier to the mammography appa-
ratus 10 through the I/F unit 54. In the mammography
apparatus 10, the control unit 20 directs the compression
plate detection sensor 44 to read the compression plate
identifier in response to the input instruction signal and
outputs the read compression plate identifier to the console
12 through the I/F unit 24. In addition, in a case in which the
compression plate 40 is not attached to the compression unit
36 of the mammography apparatus 10 and the compression
plate detection sensor 44 is not capable of reading the
compression plate identifier, the control unit 20 directs the
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compression plate detection sensor 44 to repeat the opera-
tion of reading the compression plate identifier at predeter-
mined intervals.

In a case in which the compression plate identifier output
from the mammography apparatus 10 is input to the console
12, the detection unit 62 detects that the compression plate
40 is attached to the main body of the mammography
apparatus 10. In a case in which the detection unit 62 detects
that the compression plate 40 is attached to the main body
of the mammography apparatus 10, it outputs the compres-
sion plate identifier to the control unit 64.

Further, the detection unit 62 according to this embodi-
ment has a function of detecting whether or not the com-
pression plate 40 starts to move in the compression direction
in which the breast is compressed. For example, in this
embodiment, in a case in which the compression plate
driving unit 42 of the mammography apparatus 10 starts to
move the compression plate 40 in the compression direction,
the control unit 20 outputs a compression movement start
signal indicating the fact to the console 12 through the I/F
unit 24. In a case in which the compression movement start
signal output from the mammography apparatus 10 is input
to the console 12, the detection unit 62 detects that the
compression plate 40 starts to move in the compression
direction. In a case in which the detection unit 62 detects that
the compression plate 40 starts to move in the compression
direction, it outputs compression movement start informa-
tion indicating the fact to the control unit 64.

The control unit 64 has a function of performing control
to project the projection image P onto the projection surface
45 in a case in which the detection unit 62 detects that the
compression plate 40 is attached and starts to move in the
compression direction. Specifically, in a case in which the
compression plate identifier and the compression movement
start information are input from the detection unit 62, the
control unit 64 outputs a start control signal for directing the
projector 48 to start the projection of the projection image P
and the projection image data 53 indicating the projection
image P to the mammography apparatus 10 through the I/F
unit 54.

More specifically, in a case in which the compression
plate identifier is input from the detection unit 62, the control
unit 64 according to this embodiment acquires the projection
image data 53 indicating the projection image P correspond-
ing to the compression plate identifier from the storage unit
52. A projection image for guiding the positioning of the
breast is applied as the projection image P according to this
embodiment. Specifically, a projection image projected from
the projector 48 in order to display an image for guiding at
least one of the shape or position of the breast compressed
by the compression plate 40 on the projection surface 45 of
the compression plate 40 is applied as the projection image
P. For example, in this embodiment, an image indicating the
skin line of the breast and the position of the nipple in a case
in which a standard breast corresponding to the type of the
compression plate 40 or the like is compressed to an ideal
state is applied as the image for guiding at least one of the
shape or position of the breast.

In some cases, the size of the compression portion 41 and
the size of the projection surface 45 vary depending on the
type of the compression plate 40. Therefore, in this embodi-
ment, the projection image P corresponding to the type of the
compression plate 40 is projected from the projector 48. For
example, in this embodiment, a plurality of projection image
data items indicating the projection images P corresponding
to the types of the compression plates 40 are stored as the
projection image data 53 in the storage unit 52 so as to be
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associated with the compression plate identifiers. The con-
trol unit 64 acquires the projection image data 53 corre-
sponding to the compression plate identifier input from the
detection unit 62 from the storage unit 52 and outputs the
projection image data 53 to the mammography apparatus 10
through the I/F unit 54.

Further, in a case in which the compression movement
start information is input after the compression plate iden-
tifier is input from the detection unit 62, the control unit 64
outputs the start control signal for directing the projector 48
to start the projection of the projection image P to the
mammography apparatus 10 through the IF unit 54.

In addition, the control unit 64 according to this embodi-
ment has a function of performing control to end the
projection of the projection image P by the projector 48 in
a case in which the receiving unit 60 receives the instruction
to end the projection of the projection image P. Specifically,
in a case in which the projection end information is input
from the receiving unit 60, the control unit 64 outputs an end
control signal for ending the projection of the projection
image P by the projector 48 to the mammography apparatus
10 through the I/F unit 54.

Next, the operation of the console 12 in the projection of
the projection image P by the mammography apparatus 10
according to this embodiment will be described with refer-
ence to the drawings. The console 12 displays a plurality of
types of imaging menus prepared in advance on the display
unit 58 such that one of the menus can be selected. The user
selects one imaging menu that is matched with the content
of the imaging order through the operation unit 56. The
console 12 receives the imaging menu selected by the user.
For example, in this embodiment, in a case in which the
console 12 receives the selected imaging menu, a projection
control process illustrated in FIG. 5 is performed. In the
console 12 according to this embodiment, for example, the
CPU 50A of the control unit 50 executes the projection
control program 51 stored in the ROM 50B to perform the
projection control process whose example is illustrated in
FIG. 5. FIG. 5 is a flowchart illustrating an example of the
flow of the projection control process performed in the
console 12 according to this embodiment.

In Step S100 of FIG. 5, the detection unit 62 determines
whether or not the compression plate 40 is attached to the
main body of the mammography apparatus 10. As described
above, the determination result in Step S100 is “No” until
the compression plate identifier is input to the console 12.
On the other hand, in a case in which the compression plate
identifier is input to the console 12, the detection unit 62
detects that the compression plate 40 is attached to the main
body of the mammography apparatus 10. Therefore, the
determination result in Step S100 is “Yes”, and the process
proceeds to Step S102.

In Step S102, the control unit 64 acquires the projection
image data 53 corresponding to the compression plate
identifier from the storage unit 52 as described above. Then,
in Step S104, the control unit 64 outputs a power-on
instruction signal for turning on the projector 48 to the
mammography apparatus 10 through the I/F unit 54. In the
mammography apparatus 10, in a case in which the power-
on instruction signal is input, the control unit 20 performs
control such that power is supplied to the power supply unit
48A of the projector 48 to turn on the power supply unit
48A. That is, the mammography apparatus 10 changes to a
state in which the projector 48 can project the projection
image P.

Then, in Step S106, the control unit 64 instructs the
mammography apparatus 10 on the imaging menu selected
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by the user through the I/F unit 54. The mammography
apparatus 10 sets, for example, the tube voltage and mAs
value of the radiation source 37R according to the instructed
imaging menu.

Then, in Step S108, the detection unit 62 determines
whether or not the compression plate 40 starts to move in the
compression direction. As described above, the determina-
tion result in Step S108 is “No” until the compression
movement start signal is input to the console 12. On the
other hand, in a case in which the compression movement
start signal is input to the console 12, the determination
result in Step S108 is “Yes”, and the process proceeds to
Step S110.

In Step S110, the control unit 64 outputs the projection
image data 53 acquired in Step S102 to the mammography
apparatus 10 through the I/F unit 54. In the mammography
apparatus 10, in a case in which the projection image data 53
is input, the control unit 20 performs control to direct the
projection unit 48B of the projector 48 to project the
projection image P corresponding to the projection image
data 53. A display image corresponding to the projection
image P is displayed on the projection surface 45 of the
compression plate 40 attached to the compression unit 36 of
the mammography apparatus 10 by this control. In this
embodiment, as described above, an image indicating the
skin line of the breast and the position of the nipple is
displayed on the projection surface 45 of the compression
plate 40. FIG. 6 illustrates an example of a skin line 70 and
a position 72 of the nipple displayed on the projection
surface 45 of the compression plate 40. The user compresses
the breast of the subject positioned with reference to the
displayed skin line and the displayed position of the nipple
with the compression plate 40.

In a case in which the compression of the breast is
completed, the user inputs an instruction to emit the radia-
tion R. In a case in which the mammography apparatus 10
receives an instruction to emit the radiation R, the radiation
R is emitted from the radiation source 37R of the radiation
emitting unit 37, and the radiation detector 28 captures a
radiographic image of the breast.

As described above, the user inputs the projection end
instruction to end the projection of the projection image P at
any timing such as before the radiation R is emitted or after
the capture of the radiographic image by the radiation
detector 28 ends.

Then, in Step S112, the control unit 64 determines
whether or not to end the projection of the projection image
P. As described above, the determination result in Step S112
is “No” until the receiving unit 60 receives the projection
end instruction signal. On the other hand, in a case in which
the receiving unit 60 receives the projection end instruction
signal, the determination result in Step S112 is “Yes”, and
the process proceeds to Step S114.

In Step S114, as described above, the control unit 64
outputs the end control signal for ending the projection of
the projection image P by the projector 48 to the mammog-
raphy apparatus 10 through the I/F unit 54 and then ends the
projection control process illustrated in FIG. 5. In the
mammography apparatus 10, in a case in which the end
control signal is input, the control unit 20 ends the projection
of the projection image P by the projection unit 48B of the
projector 48. Specifically, the emission of the projection
light for projecting the projection image P is stopped. In a
case in which the projection of the projection image P is
ended, the supply of power to the power supply unit 48A is
cut off to turn off the power supply unit 48A.
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As described above, the console 12 according to this
embodiment performs control to project the projection
image P onto the projection surface 45 in a case in which it
is detected that the compression plate 40 is attached to the
main body of the mammography apparatus 10 and starts to
move. Therefore, according to the console 12 of this
embodiment, it is possible to project the projection image P
onto the projection surface 45 of the compression plate 40
according to the timing when the user positions the breast.

Second Embodiment

In this embodiment, an aspect in which the projection
image P is projected at a timing different from that in the first
embodiment will be described.

In addition, the configurations of a mammography appa-
ratus 10 and a console 12 according to this embodiment are
the same as those in the first embodiment except that some
of the functions of the detection unit 62 in the console 12 are
different. Therefore, the description of the same configura-
tions will not be repeated. The detection unit 62 according
to this embodiment differs from that in the first embodiment
in that it does not have the function of detecting whether or
not the compression plate 40 starts to move in the compres-
sion direction in which the breast is compressed.

Since a projection control process performed in the con-
sole 12 in this embodiment differs from that in the first
embodiment, the projection control process according to this
embodiment will be described. FIG. 7 is a flowchart illus-
trating an example of the flow of the projection control
process performed in the console 12 according to this
embodiment.

As illustrated in FIG. 7, the projection control process
according to this embodiment differs from the projection
control process (see FIG. 5) according to the first embodi-
ment in that it does not comprise the process in Step S108.
Therefore, in the projection control process according to this
embodiment, in a case in which the control unit 64 instructs
the mammography apparatus 10 on an imaging menu in Step
S106, the control unit 64 outputs the projection image data
53 to the mammography apparatus 10 through the I/F unit 54
in the next Step S110.

That is, in the projection control process according to this
embodiment, the console 12 performs control to project the
projection image P onto the projection surface 45 in a case
in which the compression plate 40 is attached to the main
body of the mammography apparatus 10 and the mammog-
raphy apparatus 10 is instructed on the imaging menu.
Therefore, according to the console 12 of this embodiment,
it is possible to project the projection image P onto the
projection surface 45 of the compression plate 40 according
to the timing when the user positions the breast.

Third Embodiment

In this embodiment, an aspect in which the projection
image P is projected at a timing different from that in the first
embodiment will be described.

In addition, the configurations of a mammography appa-
ratus 10 and a console 12 according to this embodiment are
the same as those in the first embodiment except that some
of the functions of the receiving unit 60 and the detection
unit 62 in the console 12 are different. Therefore, the
description of the same configurations will not be repeated.

The receiving unit 60 according to this embodiment
differs from that in the first embodiment in that it further has
a function of receiving a projection start instruction to start
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the projection of the projection image P. For example, in this
embodiment, in a case in which the user wants to start the
projection of the projection image P onto the projection
surface 45, the user inputs a projection start instruction
through the operation unit 26 of the mammography appa-
ratus 10. The mammography apparatus 10 outputs a projec-
tion start instruction signal through the I/F unit 24. In a case
in which the projection start instruction signal is input to the
console 12, the receiving unit 60 receives the projection start
instruction to start the projection of the projection image P.
The receiving unit 60 outputs projection start information
indicating that the projection start instruction has been
received to the control unit 64.

Further, the detection unit 62 according to this embodi-
ment differs from that in the first embodiment in that it does
not have the function of detecting whether or not the
compression plate 40 starts to move in the compression
direction in which the breast is compressed.

Since a projection control process performed in the con-
sole 12 in this embodiment differs from that in the first
embodiment, the projection control process according to this
embodiment will be described. FIG. 8 is a flowchart illus-
trating an example of the flow of the projection control
process performed in the console 12 according to this
embodiment.

As illustrated in FIG. 8, the projection control process
according to this embodiment differs from the projection
control process (see FIG. 5) according to the first embodi-
ment in that it comprises a process in Step S99 instead of the
process in Step S100 and comprises a process in Step S107
instead of the process in Step S108.

As illustrated in FIG. 8, in the projection control process
according to this embodiment, first, in Step S99, the control
unit 64 determines whether or not the projection start
instruction is received. As described above, the determina-
tion result in Step S99 is “No” until the receiving unit 60
receives the projection start instruction signal. On the other
hand, in a case in which the receiving unit 60 receives the
projection start instruction signal, the determination result in
Step S99 is “Yes”, and the process proceeds to Step S102.

In addition, after the control unit 64 instructs the mam-
mography apparatus 10 on the imaging menu (Step S106),
the detection unit 62 determines whether or not the com-
pression plate 40 is attached to the main body of the
mammography apparatus 10 in Step S107 as in Step S100 of
the projection control process according to the first embodi-
ment. The determination result in Step S107 is “No” until the
compression plate identifier is input to the console 12. On
the other hand, in a case in which the compression plate
identifier is input to the console 12, the determination result
in Step S107 is “Yes”, and the process proceeds to Step
S110.

As described above, the console 12 according to this
embodiment performs control to project the projection
image P onto the projection surface 45 in a case in which the
compression plate 40 is attached to the main body of the
mammography apparatus 10 and the projection start instruc-
tion is received from the user. Therefore, according to the
console 12 of this embodiment, it is possible to project the
projection image P onto the projection surface 45 of the
compression plate 40 according to the timing when the user
positions the breast, as in the first embodiment.

Further, the console 12 according to this embodiment
controls the projector 48 which projects the projection image
P onto the projection surface 45 of the compression plate 40
such that the projection image P is not projected onto the
projection surface 45 in a case in which it is detected that the
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compression plate 40 is not attached to the main body of the
mammography apparatus 10. That is, even though the pro-
jection start instruction is received from the user, the pro-
jection image P is not projected from the projector 48 in a
case in which it is detected that the compression plate 40 is
not attached to the main body of the mammography appa-
ratus 10. As described above, in a case in which it is detected
that the compression plate 40 is not attached to the main
body of the mammography apparatus 10, the console 12
according to this embodiment controls the projector 48 such
that the projection image P is not projected. Therefore, it is
possible to project the projection image P onto the projection
surface 45 of the compression plate 40 at an appropriate
timing.

Fourth Embodiment

In this embodiment, an aspect in which the projection
image P is projected at a timing different from that in the first
embodiment will be described. In addition, in this embodi-
ment, a radiographic image is captured in a different aspect.
In each of the above-described embodiments, the aspect in
which the mammography apparatus 10 captures one radio-
graphic image has been described. However, in this embodi-
ment, an aspect in which the mammography apparatus 10
captures each of a series of a plurality of radiographic
images will be described.

In this embodiment, an aspect in which CC imaging is
continuously performed for each of the left and right breasts
of the subject will be described as an example of the capture
of each of a series of a plurality of radiographic images.
Hereinafter, CC imaging for the left breast is referred to as
“LCC imaging”, and CC imaging for the right breast is
referred to as “RCC imaging”.

In a case in which the sequential performance of the LCC
imaging and the RCC imaging in this order is designated in
the imaging menu, first, the LCC imaging is performed with
the left breast of the subject compressed by the compression
plate 40. In a case in which the LCC imaging ends, the
compression of the left breast is released. Then, the RCC
imaging is performed with the right breast of the subject
being compressed by the compression plate 40. In a case in
which the RCC imaging ends, the compression of the right
breast is released. Then, the capture of each of a series of a
plurality of radiographic images ends.

The configurations of the mammography apparatus 10
and the console 12 according to this embodiment differ from
those in the first embodiment in that some of the functions
of the detection unit 62 in the console 12 are different and
the receiving unit 60 is not comprised. Therefore, the
functions of the detection unit 62 which are different from
those in the first embodiment will be described.

The detection unit 62 according to this embodiment
further has a function of detecting whether or not the
compression plate 40 starts to move in the release direction
in which the compression of the breast is released. For
example, in this embodiment, in a case in which the com-
pression plate driving unit 42 of the mammography appa-
ratus 10 starts to move the compression plate 40 in the
release direction, the control unit 20 outputs a release
movement start signal indicating the fact to the console 12
through the I/F unit 24. In a case in which the release
movement start signal output from the mammography appa-
ratus 10 is input to the console 12, the detection unit 62
detects that the compression plate 40 starts to move in the
release direction. In a case in which the detection unit 62
detects that the compression plate 40 starts to move in the
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release direction, it outputs release movement start infor-
mation indicating the fact to the control unit 64.

Further, since this embodiment differs from the first
embodiment in the projection control process performed in
the console 12, the projection control process according to
this embodiment will be described. FIG. 9 is a flowchart
illustrating an example of the flow of the projection control
process performed in the console 12 according to this
embodiment.

As illustrated in FIG. 9, the projection control process
according to this embodiment differs from the projection
control process (see FIG. 5) according to the first embodi-
ment in that it comprises a process in Step S103 instead of
the process in Step S102.

For example, in this embodiment, each of a plurality of
projection image data items indicating projection images P
for LCC imaging and a plurality of projection image data
items indicating projection images P for RCC imaging
which correspond to the types of the compression plates 40
is stored as the projection image data 53 in the storage unit
52 so as to be associated with the compression plate iden-
tifier. Therefore, in the projection control process according
to this embodiment, as illustrated in FIG. 9, in Step S103, the
control unit 64 according to this embodiment acquires the
projection image data 53 for LCC imaging and the projec-
tion image data 53 for RCC imaging which correspond to the
compression plate identifier input from the detection unit 62
from the storage unit 52. In addition, it is preferable that
each of the projection image P for LCC imaging and the
projection image P for RCC imaging includes an image for
displaying information indicating whether an object to be
imaged is the left breast or the right breast.

In addition, the projection control process according to
this embodiment differs from the projection control process
(see FIG. 5) according to the first embodiment in that it
comprises processes in Steps S150 to S162 instead of the
processes in Steps S110 and S114.

Then, in Step S150, the control unit 64 outputs the
projection image data 53 for LCC imaging acquired in Step
S103 to the mammography apparatus 10 through the I/F unit
54. In the mammography apparatus 10, in a case in which
the projection image data 53 for LCC imaging is input, the
control unit 20 performs control to direct the projection unit
48B of the projector 48 to project the projection image P
corresponding to the projection image data 53 for LCC
imaging. A display image corresponding to the projection
image P for LCC imaging is displayed on the projection
surface 45 of the compression plate 40 attached to the
compression unit 36 of the mammography apparatus 10 by
this control.

As described above, the user releases the compression of
the left breast in a case in which the LCC imaging ends.
Then, in Step S152, the detection unit 62 determines
whether or not the compression plate 40 starts to move in the
release direction. As described above, the determination
result in Step S152 is “No” until the release movement start
signal is input to the console 12. On the other hand, in a case
in which the release movement start signal is input to the
console 12, the determination result in Step S152 is “Yes”,
and the process proceeds to Step S154.

In Step S154, the control unit 64 outputs an end control
signal for ending the projection of the projection image P by
the projector 48 to the mammography apparatus 10 through
the I/F unit 54. In the mammography apparatus 10, in a case
in which the end control signal is input, the control unit 20
ends the projection of the projection image P by the projec-
tion unit 48B of the projector 48. Specifically, the emission
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of the projection light for projecting the projection image P
is stopped. Here, the power supply unit 48A of the projector
48 may be kept in the on state.

Then, in a case in which the compression of the left breast
is released, the user positions the right breast on the imaging
table 30 and moves the compression plate 40 in the com-
pression direction to compress the breast with the compres-
sion plate 40. Then, in Step S156, the detection unit 62
determines whether or not the compression plate 40 starts to
move in the compression direction as in Step S108. The
determination result in Step S156 is “No” until the com-
pression movement start signal is input to the console 12. On
the other hand, in a case in which the compression move-
ment start signal is input to the console 12, the determination
result in Step S156 is “Yes”, and the process proceeds to
Step S158.

Then, in Step S158, the control unit 64 outputs the
projection image data 53 for RCC imaging acquired in Step
S103 to the mammography apparatus 10 through the I/F unit
54. In the mammography apparatus 10, in a case in which
the projection image data 53 for RCC imaging is input, the
control unit 20 performs control to direct the projection unit
48B of the projector 48 to project the projection image P
corresponding to the projection image data 53 for RCC
imaging. A display image corresponding to the projection
image P for RCC imaging is displayed on the projection
surface 45 of the compression plate 40 attached to the
compression unit 36 of the mammography apparatus 10 by
this control.

As described above, the user releases the compression of
the right breast in a case in which the RCC imaging ends.
Then, in Step S160, the detection unit 62 determines
whether or not the compression plate 40 starts to move in the
release direction. As described above, the determination
result in Step S160 is “No” until the release movement start
signal is input to the console 12. On the other hand, in a case
in which the release movement start signal is input to the
console 12, the determination result in Step S160 is “Yes”,
and the process proceeds to Step S162.

In Step S162, the control unit 64 outputs the end control
signal for ending the projection of the projection image P by
the projector 48 to the mammography apparatus 10 through
the I/F unit 54 and then ends the projection control process
illustrated in FIG. 9. In the mammography apparatus 10, in
a case in which the end control signal is input, the control
unit 20 ends the projection of the projection image P by the
projection unit 48B of the projector 48. Specifically, the
emission of the projection light for projecting the projection
image P is stopped. In addition, in a case in which the
projection of the projection image P is ended to end the
projection control process, the supply of power to the power
supply unit 48A is cut off to turn off the power supply unit
48A.

As described above, in a case in which a series of a
plurality of radiographic images are captured, the console 12
according to this embodiment performs control to end the
projection of the projection image P between the operations
of capturing each radiographic image and to project the
projection image P corresponding to the capture of each
radiographic image onto the projection surface 45 of the
compression plate 40. Therefore, according to the console
12 of this embodiment, it is possible to display an appro-
priate projection image P on the projection surface 45 at an
appropriate timing. Further, according to this embodiment,
after the projection of the projection image P is ended, the
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projection image P to be projected is switched. Therefore, it
is easy for the user to recognize that the projection image P
has been switched.

Fifth Embodiment

The configurations of a mammography apparatus 10 and
a console 12 according to this embodiment are the same as
those in the first embodiment except that some of the
functions of the control unit 64 in the console 12 are
different. Therefore, the description of the same configura-
tions will not be repeated.

In some cases, the user is not able to or does not want to
project the projection image P depending on the type of the
compression plate 40. Examples of the compression plate 40
include a spot compression plate in which the area of a
projection surface 45 is small and a compression plate for
enlargement imaging in which a focal length is small. For
example, in the console 12 according to this embodiment,
projection permission information (not illustrated) indicat-
ing a compression plate identifier of a type of compression
plate onto which the projection of the projection image P is
permitted is stored in the storage unit 52 in advance. In
addition, unlike this embodiment, a compression plate iden-
tifier of a type of compression plate 40 onto which projection
is not permitted may be stored in the storage unit 52 in
advance. Further, a configuration may be used in which the
user can set whether or not to permit projection.

The control unit 64 according to this embodiment further
has a function of performing either control to project the
projection image P or control not to project the projection
image P according to the type of the compression plate 40.

Since a projection control process performed in the con-
sole 12 in this embodiment differs from that in the first
embodiment, the projection control process according to this
embodiment will be described. FIG. 10 is a flowchart
illustrating an example of the flow of the projection control
process performed in the console 12 according to this
embodiment.

As illustrated in FIG. 10, the projection control process
according to this embodiment differs from the projection
control process (see FIG. 5) according to the first embodi-
ment in that it comprises a process in Step S101 between
Step S100 and Step S102.

In Step S101 of FIG. 10, the control unit 64 determines
whether or not projection is permitted. Specifically, the
control unit 64 specifies whether or not the projection
permission information stored in the storage unit 52 includes
the compression plate identifier input from the detection unit
62. In a case in which the projection permission information
includes the compression plate identifier input from the
detection unit 62, the determination result in Step S101 is
“Yes”, and the process proceeds to Step S102. On the other
hand, in a case in which the projection permission informa-
tion does not include the compression plate identifier input
from the detection unit 62, the determination result in Step
S101 is “No”, and the projection control process illustrated
in FIG. 10 ends.

As described above, the console 12 according to this
embodiment controls whether or not to project the projection
image P according to the type of the compression plate 40
attached to the main body of the mammography apparatus
10. Therefore, according to the console 12 of this embodi-
ment, it is possible to prevent the projection image P from
being projected onto the compression plate 40 onto which
the projection of the projection image P is not required.
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As described above, the console 12 according to each of
the above-described embodiments comprises the CPU 50A
which is at least one processor. The CPU S0A detects
whether or not the compression plate 40 that compresses the
breast is attached to the main body of the mammography
apparatus 10. In addition, in a case in which the CPU 50A
detects that the compression plate 40 is attached, it controls
the projector 48 which projects the projection image P onto
the projection surface 45 of the compression plate 40 such
that the projection image P is projected onto the projection
surface 45.

As described above, the console 12 according to each of
the above-described embodiments performs control to proj-
ect the projection image P onto the projection surface 45 of
the compression plate 40 in a case in which the compression
plate 40 is attached to the main body of the mammography
apparatus 10. Therefore, according to the console 12 of each
of'the above-described embodiments, the projection image P
is not projected in a case in which the compression plate 40
is not attached to the main body of the mammography
apparatus 10. Therefore, according to the console 12 of each
of'the above-described embodiments, it is possible to project
the projection image P onto the projection surface 45 of the
compression plate 40 at an appropriate timing.

Further, in each of the above-described embodiments, the
aspect in which the console 12 performs control to turn on
the power supply unit 48A of the projector 48 in advance
before starting the projection of the projection image P has
been described. However, the timing when the power supply
unit 48A is turned on is not limited to this aspect. For
example, the timing may be immediately before the projec-
tion of the projection image P is started. Specifically, in the
case of the projection control process illustrated in FIG. 5,
the timing may be after Step S108. In addition, the power
supply unit 48A may be turned on in advance such that the
projection image P can be projected, which makes it possible
to quickly project the projection image P. On the other hand,
in a case in which the timing when the power supply unit
48A is turned on is delayed, it is possible to suppress heat
accumulation in, for example, the projector 48.

In each of the above-described embodiments, the aspect
in which the projection of the projection image P by the
projector 48 is ended in a case in which the user inputs a
projection end instruction has been described. However, the
timing when the projection of the projection image P is
ended is not limited to this aspect. For example, the projec-
tion may be ended at the timing when the emission of the
radiation R by the radiation source 37R ends.

Further, the configuration for projecting the projection
image P in the mammography apparatus 10 described in
each of the above-described embodiments is not limited and
is not limited to the aspect using the projector 48. Further,
in a case in which the projector 48 is applied, the configu-
ration of the projector 48 is not limited. For example, in each
of the above-described embodiments, the aspect in which
the projection image P projected from the projector 48 is
directly projected onto the projection surface 45 has been
described. However, the projection image P may be reflected
from a mirror or the like to be projected onto the projection
surface 45. In this case, the direction in which the projection
image P is projected can be adjusted by the mirror or the like.
Furthermore, for example, a shutter or the like that blocks
the projection light may be provided in front of the projec-
tion unit 48B of the projector 48. In this case, the shutter may
be opened or closed to control the projection of the projec-
tion image P onto the projection surface 45. Specifically, in
a case in which the projection of the projection image P is
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started, control is performed such that the shutter is opened
to transmit the projection light. On the other hand, in a case
in which the projection of the projection image P is ended,
control is performed such that the shutter is closed to block
the projection light.

Further, in each of the above-described embodiments, the
aspect in which the control unit 64 of the console 12
performs control to turn on the power supply unit 48A of the
projector 48 has been described. However, the control unit
64 may not control the power supply unit 48A of the
projector 48. For example, the control unit 20 of the mam-
mography apparatus 10 may perform control to turn on the
power supply unit 48A of the projector 48 in a case in which
the projection image data 53 is input from the console 12.

Further, in each of the above-described embodiments, the
aspect in which a projection image for displaying an image
for guiding at least one of the shape or position of the breast
on the projection surface 45 of the compression plate 40 is
applied as the projection image P has been described.
However, the projection image P is not limited to this aspect.
For example, the projection image P may be a projection
image for displaying information related to the subject, such
as the name of the subject, and information related to
compression, such as compression pressure or the height of
the compression plate 40, on the projection surface 45 of the
compression plate 40. In addition, the projection image P
may be a projection image for displaying a plurality of
information items. Further, the projection image P may be a
radiographic image of the breast.

Further, in each of the above-described embodiments, the
image indicating the skin line of the breast and the position
of the nipple in a case in which the standard breast is
compressed into an ideal state is applied as the projection
image P. However, the projection image P is not limited to
this aspect. For example, the projection image P may be the
radiographic image of the breast of the same subject cap-
tured in the past, an image indicating a skin line generated
from the radiographic image captured in the past, or the like.
In addition, a method for generating the image indicating the
skin line is not particularly limited, and a known technique
can be applied. For example, JP2008-086389A discloses a
method which examines the density of a radiographic image,
detects the position where a density difference is equal to or
greater than a predetermined value, and defines a set of
pixels having a density difference that is equal to or greater
than the predetermined value as a skin line. In addition, for
example, JP2010-051456A discloses a method which
divides a radiographic image of the breast into a breast
region and a blank region on the basis of the density of each
pixel of the radiographic image and connects the pixels
which are the boundary points between the breast region and
the blank region to generate a skin line. Furthermore, the
projection image P may be, for example, information related
to the current imaging, such as an imaging date and time or
a radiographer, information related to the past imaging, such
as compression pressure in the past imaging, and informa-
tion related to the subject, such as the name of the subject.
Alternatively, the projection image P may be an image
indicating characters or numbers.

Further, in each of the above-described embodiments, the
aspect in which the size of the projection image P is equal
to or less than the size of the projection surface 45 has been
described. However, the size of the projection image P may
be equal to or greater than the size of the projection surface
45 of the compression plate 40. That is, the projection image
P may be projected onto the imaging surface 30A of the
imaging table 30. Furthermore, the projection image P may
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be projected only on the imaging table 30. Further, for
example, the projection image P may be displayed on the
wall portion 41B of the compression plate 40.

Further, in each of the above-described embodiments, the
aspect in which the console 12 is an example of the control
device according to the present disclosure has been
described. However, devices other than the console 12 may
have the functions of the control device according to the
present disclosure. In other words, for example, the mam-
mography apparatus 10 or an external device other than the
console 12 may have some or all of the functions of the
receiving unit 60, the detection unit 62, and the control unit
64.

Further, in each of the above-described embodiments, for
example, the following various processors can be used as the
hardware structure of processing units performing various
processes such as the receiving unit 60, the detection unit 62,
and the control unit 64. The various processors include, for
example, a programmable logic device (PLD), such as a
field programmable gate array (FPGA), that is a processor
whose circuit configuration can be changed after manufac-
ture and a dedicated electric circuit, such as an application
specific integrated circuit (ASIC), that is a processor having
a dedicated circuit configuration designed to perform a
specific process, in addition to the CPU that is a general-
purpose processor which executes software (programs) to
function as various processing units as described above.

One processing unit may be configured by one of the
various processors or a combination of two or more proces-
sors of the same type or different types (for example, a
combination of a plurality of FPGAs or a combination of a
CPU and an FPGA). Further, a plurality of processing units
may be configured by one processor.

A first example of the configuration in which a plurality
of processing units are configured by one processor is an
aspect in which one processor is configured by a combina-
tion of one or more CPUs and software and functions as a
plurality of processing units. A representative example of
this aspect is a client computer or a server computer. A
second example of the configuration is an aspect in which a
processor that implements the functions of the entire system
including a plurality of processing units using one integrated
circuit (IC) chip is used. A representative example of this
aspect is a system-on-chip (SoC). In this way, various
processing units are configured by using one or more of the
various processors as a hardware structure.

In addition, specifically, an electric circuit (circuitry)
obtained by combining circuit elements, such as semicon-
ductor elements, can be used as the hardware structure of the
various processors.

In each of the above-described embodiments, the aspect
in which the projection control program 51 is stored (in-
stalled) in the ROM 50B in advance has been described.
However, the present disclosure is not limited thereto. The
projection control program 51 may be recorded on a record-
ing medium, such as a compact disc read only memory
(CD-ROM), a digital versatile disc read only memory
(DVD-ROM), or a universal serial bus (USB) memory, and
then provided. In addition, the projection control program 51
may be downloaded from an external device through a
network.

What is claimed is:

1. A control device comprising:

at least one processor that is configured to:

receive instructions to start projection of a projection
image from a user;
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detect whether or not a compression member which
compresses a breast is attached to a main body of a
mammography apparatus;

control an image projection unit which projects the pro-
jection image onto a projection surface of the compres-
sion member such that the projection image is projected
onto the projection surface in a case in which it is
detected that the compression member is attached;

detect a type of the compression member attached to the
main body of the mammography apparatus; and

prohibit projection of the projection image onto the pro-
jection surface in a case in which the detected type is
a type onto which the projection of the projection
image is not permitted.

2. The control device according to claim 1,

wherein the at least one processor is further configured to
detect whether or not the compression member starts to
move in a direction in which the breast is compressed,
and to perform control to project the projection image
onto the projection surface in a case in which it is
detected that the compression member is attached and
starts to move.

3. The control device according to claim 1,

wherein the at least one processor is configured to instruct
the mammography apparatus on an imaging menu
related to the capture of an image of the breast, and to
perform control to project the projection image onto the
projection surface in a case in which the compression
member is attached and the mammography apparatus is
instructed on the imaging menu.

4. The control device according to claim 1,

wherein the at least one processor is configured to receive
a projection start instruction to start the projection of
the projection image onto the projection surface, and to
perform control to project the projection image onto the
projection surface in a case in which the compression
member is attached and the projection start instruction
is received.

5. The control device according to claim 1,

wherein the at least one processor is configured to receive
a projection end instruction to end the projection of the
projection image onto the projection surface, and to
perform control to end the projection of the projection
image onto the projection surface in a case in which the
projection end instruction is received.

6. The control device according to claim 1,

wherein, after controlling the image projection unit such
that the projection image is capable of being projected,
the at least one processor is configured to perform
control to project the projection image onto the pro-
jection surface.

7. The control device according to of claim 1,

wherein, in a case in which the mammography apparatus
captures each of a series of a plurality of radiographic
images, the at least one processor is configured to
perform control to project, onto the projection surface,
the projection image corresponding to each imaging
operation, which corresponds to each of the plurality of
radiographic images, in each imaging operation.

8. The control device according to claim 1,

wherein the at least one processor is further configured to
perform control to project the projection image onto the
projection surface in a case in which the detected type
is a type onto which the projection of the projection
image is permitted.
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9. A control device comprising:

at least one processor that is configured to:

receive instructions to start projection of a projection
image from a user;

detect whether or not a compression member which
compresses a breast is attached to a main body of a
mammography apparatus;

control an image projection unit which projects the pro-
jection image onto a projection surface of the compres-
sion member such that the projection image is projected
onto the projection surface in a case in which it is
detected that the compression member is attached; and

control the image projection unit such that the projection
image is not projected in a case in which it is detected
that the compression member is not attached.

10. A control method comprising:

receiving instructions to start projection of a projection
image from a user;

detecting whether or not a compression member which
compresses a breast is attached to a main body of a
mammography apparatus;

controlling an image projection unit which projects the
projection image onto a projection surface of the com-
pression member such that the projection image is
projected onto the projection surface in a case in which
it is detected that the compression member is attached;

detecting a type of the compression member attached to
the main body of the mammography apparatus; and

prohibiting projection of the projection image onto the
projection surface in a case in which the detected type
is a type onto which the projection of the projection
image is not permitted.

11. A control method comprising:

receiving instructions to start projection of a projection
image from a user;

detecting whether or not a compression member which
compresses a breast is attached to a main body of a
mammography apparatus;

controlling an image projection unit which projects the
projection image onto a projection surface of the com-
pression member such that the projection image is
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projected onto the projection surface in a case in which
it is detected that the compression member is attached;
and

controlling the image projection unit such that the pro-

jection image is not projected in a case in which it is
detected that the compression member is not attached.

12. A non-transitory computer-readable storage medium
storing a control program that causes a computer to perform
a process comprising:

receiving instructions to start projection of a projection

image from a user;

detecting whether or not a compression member which

compresses a breast is attached to a main body of a
mammography apparatus;
controlling an image projection unit which projects the
projection image onto a projection surface of the com-
pression member such that the projection image is
projected onto the projection surface in a case in which
it is detected that the compression member is attached;

detecting a type of the compression member attached to
the main body of the mammography apparatus; and

prohibiting projection of the projection image onto the
projection surface in a case in which the detected type
is a type onto which the projection of the projection
image is not permitted.

13. A non-transitory computer-readable storage medium
storing a control program that causes a computer to perform
a process comprising:

receiving instructions to start projection of a projection

image from a user;

detecting whether or not a compression member which

compresses a breast is attached to a main body of a
mammography apparatus;

controlling an image projection unit which projects the

projection image onto a projection surface of the com-
pression member such that the projection image is
projected onto the projection surface in a case in which
it is detected that the compression member is attached;
and

controlling the image projection unit such that the pro-

jection image is not projected in a case in which it is
detected that the compression member is not attached.
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