US 20180246225A1

a2y Patent Application Publication o) Pub. No.: US 2018/0246225 A1l

a9y United States

Tanaka 43) Pub. Date: Aug. 30, 2018
(54) RADIATION IMAGING SYSTEM, (52) US. CL
RADIATION IMAGING APPARATUS, CPC e GOIT 1/17 (2013.01); GOIT 1/161
RADIATION IMAGING METHOD, AND (2013.01)
COMPUTER-READABLE MEDIUM
(71)  Applicant: CANON KABUSHIKI KAISHA, 57 ABSTRACT

Tokyo (JP)
(72) Inventor: Ryo Tanaka, Kawasaki-shi (JP)

(21) Appl. No.: 15/906,463

Provided is a radiation imaging system including: a first
radiation imaging apparatus, which is configured to be
capable of taking a first radiation image based on first

(22) Filed: Feb. 27, 2018 examination information; a second radiation imaging appa-
ratus, which is configured to be capable of taking a second
(30) Foreign Application Priority Data radiation image based on second examination information;
and a control unit, which is configured to control imaging of
Feb. 28, 2017 (JP) ................................. 2017-035851 the second radiation image in the second radiation lmaglng
. . . . apparatus based on progress information related to imaging
Publication Classification of the first radiation image in the first radiation imaging
(51) Int. CL apparatus when predetermined examination information is
GOIT 1717 (2006.01) duplicated between the first examination information and the
GOIT 1/161 (2006.01) second examination information.
A01A

G 108 10 LY

o ey ‘

S

l | [ ,,;os; ~112

) 018 101C
13- 113
108 :
i I
102 10 104 165




Patent Application Publication  Aug. 30, 2018 Sheet 1 of 8 US 2018/0246225 A1

<O
b
g—
)
Q {
-~
Lo
AR
3
o
— <o
<
o0
-
<
byl
- <t
L]
R o -
b aaed b and
N
4 7
}
[ag]
A wand
A
X
L
S .
< -~
LL - < & N
[ R << AW
} N '
Od
x &S
’(‘“\ 1”.:
(o]
[ o9
< e
A Y
N L4




Aug. 30,2018 Sheet 2 of 8 US 2018/0246225 Al

Patent Application Publication

07 \./L, NOLLYNINYXT [MVLS ‘w |
| ey 708 SOOE00Z W 999999 §55d 100 |
| S0P POPOMN9EL 4 dddddd 7ezd 300
W L0 00/90/9/8) 4 QaQQaq  988d 500
702 GO/SOKSEL W 999898 bhvd $00 |
| 207
07— M LSYIHE 40 301S w LS 20202000 W YWY YWY 1M1d 700 |
| m [P w Wz LULLARSL W 333333 Lild 100 M
M HLMIS VN ai ai M
! SEINAaY %38 M
o000 o N 40'31v0 NIV INTIYE  NOLLYNINYXT |
: BARES IWNILO IWNO XIS | LarINavd |
! 90/90/5561 . - w
W HAMIG 40 31Ya _ |30V | |'HLYIE 40 3Lva | 1
€08 pivd 01 INBILYd _ | 3NN INSIYd | RO
| B4 998 “TNYN INILVd m



Patent Application Publication  Aug. 30, 2018 Sheet 3 of 8 US 2018/0246225 A1
. 5301
~ EXAMINATION _NO
CONCERNED IS :
~_STORED?
83
EXAMINATION -~ ) EXAMINATION
STARTED - PROGRESS ~.. CANCELLED
__________________________ __INFORMATION 15?7 >
"EXAMINATION
ENDED
{5303 L8304 {5305
CHANGE STATUS DELETE EXAMINATION CHANGE STATUS
OF EXAMINATION CONGERNED FROM OF EXAMINATION
CONCERNED 7O STORAGE CONCERNED 7O
UNAVAILABLE TO START AVAILABLE TO START
ne ¥
1 - $306

{ END )



US 2018/0246225 Al

Aug. 30,2018 Sheet 4 of 8

Patent Application Publication

THViS OL <00 THVIS OL 00
FIaVIVAYNN FIEVIVAY
THV1S OL THViS OL THViS OL
TEVIVAY ¢00 TGV IVAY ¢00 TGV IvAY ¢00
THV1S OL 00 THV1S OL 00 THVLS OL 00
FaVIVAY TaVIVAY TGV IVAY
al a al
SNLVLS | nolvNinvX3 SOLVIS | nowvNinyxa SOLVIS | NolvNinyX3




Aug. 30,2018 Sheet 5 of 8 US 2018/0246225 Al

Patent Application Publication

y05

€08

o0%

LINOLLYNINYXE
(N3

: 90/90/5561
! 'HAYIE 40 3Lva
: brd A5 INTILYd
. | 599 988 IWYN INJILYd

108




Aug. 30,2018 Sheet 6 of 8 US 2018/0246225 Al

Patent Application Publication

(N3 JI0H

-l

ﬁzoiz@éﬁ mzoizm%\xmw

W X3S
90/90/5661
Hidlg 40 310
; yord J0f INJILYd

g4d 994 - 3NN IN3lLYd

ApesioN

R S

((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((

- 104




Patent Application Publication

EXAMINATION
STARTED

Aug. 30,2018 Sheet 7 of 8 US 2018/0246225 Al
S701
EXAMINATION NO
CONCERNED IS
STORED?
YES
5702
EXAMINATION
PROGRESS UNPERFORMED

INFORMATION 1S?

EXAMINATION
ENDED

\_s703 S704
INFORM START INFORM END
OF EXAMINATION OF EXAMINATION
CONCERNED CONCERNED




US 2018/0246225 Al

Aug. 30,2018 Sheet 8 of 8

Patent Application Publication

G30NI NOLLYNINYX3I €00 314YLS NOLLYNINYX3 £00 QINNOAYIdNN £00
Q3INHOAYIdNN 200 QIWHOAMIANN 200 QIWHOAMIANN 200
QIWHOANTANN 100 Q3INHO-YIANN 100 QINHOAYTANN 100

al al al
SOLVLS NOILYNINYX3 SNLVLS NOILYNINYX3 SNLVLS NOLLYNIYX3




US 2018/0246225 Al

RADIATION IMAGING SYSTEM,
RADIATION IMAGING APPARATUS,
RADIATION IMAGING METHOD, AND
COMPUTER-READABLE MEDIUM

BACKGROUND OF THE INVENTION

Field of the Invention

[0001] The present invention relates to a radiation imaging
system, a radiation imaging apparatus, a radiation imaging
method, and a computer-readable medium.

Description of the Related Art

[0002] In recent years, hospital information systems have
been constructed in hospitals through network connection.
For example, when it is determined that radiation imaging is
required, an examination instruction is input through a
terminal of a hospital information system (HIS) so as to be
transmitted to a radiology department requested to perform
the radiation imaging.

[0003] This request information is referred to as “exami-
nation order”. The examination order includes a name of a
department that has requested the radiation imaging, an
examination item, and personal data of a patient. When the
radiology department receives the examination order by a
radiology information system (RIS), the radiology depart-
ment adds imaging conditions and the like to the examina-
tion order, and transmits the resultant examination order to
a radiation imaging apparatus as examination information.
The radiation imaging apparatus performs radiation imaging
in accordance with the received examination order. The
taken image is added to the examination information, and
the resultant examination information is transmitted to a
picture archiving and communication system (PACS) or
printed to be output.

[0004] A method disclosed in Japanese Patent Application
Laid-Open No. 2004-147921 involves transmitting exami-
nation progress information to an information management
apparatus present on a network to manage completion of the
examination. In the method of Japanese Patent Application
Laid-Open No. 2004-147921, however, when a plurality of
radiation imaging apparatus are present on the network, it is
difficult for the radiation imaging apparatus to mutually
grasp the acquired examination order or a progress thereof.
[0005] In the related-art hospital information system in
which a plurality of radiation imaging apparatus are con-
nected by a network, it has been difficult for the radiation
imaging apparatus to grasp the examination progresses of
other radiation imaging apparatus. Therefore, an operator
(e.g., a technician or a doctor) who has seen the same
examination order on a plurality of radiation imaging appa-
ratus may start the same examination in each of the radiation
imaging apparatus, and thus the operation has been ineffi-
cient. Further, there has been a problem in that, when the
examination is performed without the operator noticing the
duplication of the same examination order in the plurality of
radiation imaging apparatus, the patient is unnecessarily
exposed to radiation.

SUMMARY OF THE INVENTION

[0006] According to one embodiment of the present inven-
tion, there is provided a radiation imaging system including:
a first radiation imaging apparatus, which is configured to be
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capable of taking a first radiation image based on first
examination information; a second radiation imaging appa-
ratus, which is configured to be capable of taking a second
radiation image based on second examination information;
and a control unit, which is configured to control imaging of
the second radiation image in the second radiation imaging
apparatus based on progress information related to imaging
of the first radiation image in the first radiation imaging
apparatus when predetermined examination information is
duplicated between the first examination information and the
second examination information.

[0007] Further features of the present invention will
become apparent from the following description of exem-
plary embodiments with reference to the attached drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0008] FIG. 1 is a diagram for illustrating an example of
a configuration of a radiation imaging system according to
a first embodiment of the present invention.

[0009] FIG. 2 is a diagram for illustrating an example of
an examination information list display screen.

[0010] FIG. 3 is a flow chart for illustrating an example of
processing performed by a radiation imaging apparatus in
the first embodiment.

[0011] FIG. 4A is a table for showing an example of
progress information in the first embodiment.

[0012] FIG. 4B is a table for showing an example of
progress information in the first embodiment.

[0013] FIG. 4C is a table for showing an example of
progress information in the first embodiment.

[0014] FIG. 5 is a diagram for illustrating an example of
an imaging screen obtained before imaging.

[0015] FIG. 6 is a diagram for illustrating an example of
the imaging screen obtained after imaging.

[0016] FIG. 7 is a flow chart for illustrating an example of
processing performed by a radiation imaging apparatus in a
second embodiment of the present invention.

[0017] FIG. 8A is a table for showing an example of
progress information in the second embodiment.

[0018] FIG. 8B is table for showing an example of prog-
ress information in the second embodiment.

[0019] FIG. 8C is a table for showing an example of
progress information in the second embodiment.

DESCRIPTION OF THE EMBODIMENTS

[0020] Preferred embodiments of the present invention
will now be described in detail in accordance with the
accompanying drawings. A radiation imaging system
according to embodiments of the present invention at least
includes a first radiation imaging apparatus configured to be
capable of taking a first radiation image based on first
examination information and a second radiation imaging
apparatus configured to be capable of taking a second
radiation image based on second examination information.
In the embodiments described below, radiation is not limited
to an X-ray, and may be, for example, an electromagnetic
wave, an o-ray, a f-ray, or a y-ray.

First Embodiment

[0021] FIG. 1 is a diagram for illustrating an example of
a configuration of a radiation imaging system according to
a first embodiment of the present invention.
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[0022] As illustrated in FIG. 1, the radiation imaging
system includes radiation imaging apparatus 101A to 101C,
an HIS (in-hospital system) 102, a radiology information
system (RIS) 103, and a PACS (image server) 104. In FIG.
1, the radiation imaging apparatus 101A corresponds to the
first radiation imaging apparatus, and the radiation imaging
apparatus 101B and 101C correspond to the second radiation
imaging apparatus.

[0023] Further, the radiation imaging apparatus 101A to
101C, the HIS 102, the RIS 103, the PACS 104, and a printer
105 are electrically connected to one another via a network
106 constructed by, for example, a local area network (LAN)
or a wide area network (WAN).

[0024] Each of those radiation imaging apparatus includes
one or more computers. For example, the computer includes
a main control unit, for example, a CPU, and a storage, for
example, a read only memory (ROM) and a random access
memory (RAM). The computer may also include a commu-
nication unit, for example, a network card, and an input/
output unit, a keyboard, a display, or a touch panel. Those
units of the computer are connected to one another via a bus,
for example, and are controlled by the main control unit
executing programs stored in the storage.

[0025] The above is the description of the example of the
configuration of the radiation imaging system. The configu-
ration illustrated in FIG. 1 is merely an example, and the
apparatus to be connected and the number of the apparatus
can be changed as appropriate. For example, in FIG. 1, the
HIS 102 and the PACS 104 are connected to the radiation
imaging apparatus 101 via the network 106, but the radiation
imaging apparatus 101 may not be connected to those
apparatus.

[0026] In this case, each of the radiation imaging appara-
tus 101 A to 101C includes an imaging apparatus display unit
107, an imaging apparatus operation unit 108, an imaging
apparatus control unit (control unit) 109, and a radiation
generator control unit 110. Each of the radiation imaging
apparatus 101B and 101C further includes a determination
unit 113. The radiation imaging apparatus 101A may also
include the determination unit 113.

[0027] The imaging apparatus display unit 107 is imple-
mented by, for example, a liquid crystal display, and displays
various types of information to an operator (e.g., an imaging
technician or a doctor). The imaging apparatus operation
unit 108 is implemented by, for example, a mouse and an
operation button, and inputs various types of instructions
from the operator to respective components of the apparatus.
The imaging apparatus display unit 107 and the imaging
apparatus operation unit 108 may be implemented as a touch
panel in which those units are integrally formed. The imag-
ing apparatus control unit 109 integrally controls the pro-
cessing performed in the radiation imaging apparatus 101A
to 101C.

[0028] The radiation generator control unit 110 is con-
nected to a radiation generator 111 through wired or wireless
communication, and controls radiation irradiation from the
radiation generator 111. The radiation generator 111 is
implemented by, for example, a radiation-emitting tube, and
irradiates a subject to be examined (e.g., a specific part of a
patient) with radiation. Examples of the radiation generator
111 include an apparatus of a type that is fixed to an imaging
room and an apparatus of a type for round visits or disasters
that can be moved to any place.
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[0029] The radiation imaging apparatus 101A is connected
to a radiation detector 112 so that wired or wireless com-
munication is enabled therebetween, and electric power,
image signals, control signals, and the like are transmitted or
received between those apparatus. The radiation detector
112 functions as a detector configured to detect the radiation
that has passed through the subject to acquire a radiation
image of the subject. That is, the radiation generator 111 and
the radiation detector 112 cooperate with each other to
achieve radiation imaging.

[0030] The radiation imaging apparatus 101A can acquire
the first examination information from the RIS 103 via the
network 106 to store the acquired first examination infor-
mation in the storage of the radiation imaging apparatus
101A. Each of the radiation imaging apparatus 101B and
101C can acquire the second examination information from
the RIS 103 via the network 106 to store the acquired second
examination information in the storage of each of the
radiation imaging apparatus 101B and 101C.

[0031] Further, the radiation imaging apparatus 101A can
store a status of the radiation imaging (first progress infor-
mation) in association with each stored examination. Each
of' the radiation imaging apparatus 101B and 101C can store
a status of the radiation imaging (second progress informa-
tion) in association with each stored examination. The status
in initial setting of each examination is “examination is
available to start” or “unperformed”.

[0032] The radiation imaging apparatus 101A to 101C of
FIG. 1 have the same function as the function described
above, and the respective radiation imaging apparatus 101A
to 101C can be individually distinguished. In the following,
when the radiation imaging apparatus 101A to 101C are not
required to be individually distinguished, the apparatus is
simply referred to as “radiation imaging apparatus 101”.
[0033] The RIS 103 performs information management of,
for example, examination information and examination
progress information. The examination information includes
a subject name, a subject ID, a date of birth, sex, an
examination ID, an examination date/time, an examination
place, and an imaging procedure. The examination progress
information includes at least one of examination start,
examination end, or examination cancel.

[0034] Next, the operation of the radiation imaging system
illustrated in FIG. 1 is described. The radiation imaging
system of the first embodiment avoids starting the same
examination in a duplicated manner along the flow of the
examination.

[0035] First, the imaging apparatus control unit 109 of the
radiation imaging apparatus 101 A acquires the first exami-
nation information from the RIS 103 configured to manage
the examination information, and stores the first examina-
tion information.

[0036] As illustrated in FIG. 2, the radiation imaging
apparatus 101 A displays the examination information on an
examination information list screen. The examination infor-
mation list screen includes a search condition input section
201, an examination information selection section 202, a
patient information display section 203, an examination
information display section 204, and an examination start
button 205.

[0037] When the search condition input section 201 inputs
a search condition, the examination information matching
with the search condition among the examination informa-
tion stored in the radiation imaging apparatus 101 is dis-
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played in the examination information selection section 202.
When the examination information is selected in the exami-
nation information selection section 202, patient information
of the examination concerned is displayed in the patient
information display section 203, and an imaging method is
displayed in the examination information display section
204.

[0038] When the operator selects the first examination
information to be performed from the examination informa-
tion selection section 202 and presses the examination start
button 205, the radiation imaging apparatus 101A verifies
the status stored in association with the examination.
[0039] When the status is “examination is unavailable to
start”, the radiation imaging apparatus 101A displays an
alert to inform the operator by an alert display that the
examination has already been started in any one of the
radiation imaging apparatus 101B and 101C. Further, when
the status is “examination is unavailable to start”, the
radiation imaging apparatus 101A may avoid starting the
examination in a duplicated manner by inhibiting transition
from the examination information list screen to an imaging
screen. At this time, the radiation imaging apparatus 101A
may be informed of an installation place of the radiation
imaging apparatus 101 that has started the examination
earlier or the name of the operator using the apparatus.
[0040] When the status is “examination is available to
start”, the radiation imaging apparatus 101A informs the
radiation imaging apparatus 101B and 101C of the exami-
nation start of the examination concerned. The imaging
apparatus control unit 109 of the radiation imaging appara-
tus 101A transmits the first progress information to the
radiation imaging apparatus 101B and 101C.

[0041] FIG. 3 is a flow chart for illustrating an example of
the processing performed by the radiation imaging apparatus
101. Each of the radiation imaging apparatus 101B and
101C that has been informed of the examination start from
the radiation imaging apparatus 101A determines whether or
not the second examination information corresponding to
the first examination information related to the first progress
information is stored in the storage of each of the radiation
imaging apparatus 101B and 101C (Step S301).

[0042] When the examination information is not stored,
the processing is ended (Step S306). When the examination
information is stored, each of the radiation imaging appa-
ratus 101B and 101C verifies the details of the acquired
progress information (Step S302). The determination unit
113 of each of the radiation imaging apparatus 101B and
101C acquires the first examination information of the
radiation imaging apparatus 101A to determine the duplica-
tion between the first examination information and the
second examination information.

[0043] When predetermined examination information is
duplicated between the first examination information and the
second examination information, the imaging apparatus
control unit 109 of each of the radiation imaging apparatus
101B and 101C controls the imaging of the second radiation
image based on the first progress information of the imaging
of the first radiation image.

[0044] When it is verified that the first progress informa-
tion corresponds to examination start, each of the radiation
imaging apparatus 101B and 101C changes the status of the
examination concerned to “examination is unavailable to
start” as from FIG. 4A to FIG. 4B (Step S303), and stores the
change. In this case, the radiation imaging apparatus 101A
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may also change the status of the examination concerned to
“examination is unavailable to start” as from FIG. 4A to
FIG. 4B and store the change.

[0045] As described above, when the imaging apparatus
control unit 109 of each of the radiation imaging apparatus
101B and 101C acquires the first progress information
representing that the imaging of the first radiation image is
started, the imaging apparatus control unit 109 of each of the
radiation imaging apparatus 101B and 101C does not permit
the imaging of the second radiation image. When the imag-
ing apparatus control unit 109 of each of the radiation
imaging apparatus 101B and 101C acquires the first progress
information representing that the imaging of the first radia-
tion image is started, the imaging apparatus control unit 109
of each of the radiation imaging apparatus 101B and 101C
updates the second progress information to progress infor-
mation representing that the imaging of the second radiation
image is unavailable to start.

[0046] After the radiation imaging apparatus 101A com-
pletes the informing of the examination start to the radiation
imaging apparatus 101B and 101C, the radiation imaging
apparatus 101A informs the RIS 103 of the examination start
of the examination concerned. The imaging apparatus con-
trol unit 109 of the radiation imaging apparatus 101A
transmits the first progress information to the RIS (informa-
tion management unit) 103.

[0047] After the radiation imaging apparatus 101A com-
pletes the informing of the examination start to the RIS 103,
in the radiation imaging apparatus 101A, the imaging screen
of FIG. 5 is displayed on the imaging apparatus display unit
107, and the examination is started.

[0048] The imaging screen includes an image display
section 501, a radiation detector state display section 502, a
patient information display section 503, an imaging method
display section 504, an image processing adjustment section
505, a cancel button 506, and an examination end button
507. The cancel button 506 changes to an examination
holding button 508 of FIG. 6 at a time point at which one or
more radiation images are taken.

[0049] The operator sees the patient information display
section 503 and the imaging method display section 504 to
perform setting of the imaging and positioning of the patient.
When the radiation detector 112 enters an imageable state,
a “ready message” representing the imageable state is dis-
played in the radiation detector state display section 502.
The operator presses a radiation irradiation switch (not
shown) after seeing the “ready message”.

[0050] At this time, as illustrated in FIG. 6, the radiation
detected by the radiation detector 112 is displayed as a
radiation image in the image display section 501. The
operator can operate the image processing adjustment sec-
tion 505 to adjust the contrast or the luminance of the
displayed radiation image.

[0051] After imaging of all of the radiation images is
completed, the operator presses the examination end button
507 displayed on the imaging screen. In this manner, the
examination is ended, and the taken radiation image is
output to the PACS 104, the printer 105, and the storage of
the own apparatus. Further, the examination information list
screen is displayed on the imaging apparatus display unit
107. At this time, the radiation imaging apparatus 101A
informs the RIS 103 of the examination end of the exami-
nation concerned. The imaging apparatus control unit 109 of
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the radiation imaging apparatus 101A transmits the first
progress information to the RIS (information management
unit) 103.

[0052] After the informing of the examination end to the
RIS 103 is completed, the radiation imaging apparatus 101A
informs the radiation imaging apparatus 101B and 101C of
the examination end of the examination concerned. The
radiation imaging apparatus 101A may delete the examina-
tion information from the storage as from FIG. 4B and FIG.
4C after confirming the examination end.

[0053] Next, a case in which the examination is ended in
the radiation imaging apparatus 101A as described above is
described. Each of the radiation imaging apparatus 101B
and 101C that has been informed of the examination end
from the radiation imaging apparatus 101A determines
whether or not the examination information related to the
progress information is stored in the storage (Step S301).

[0054] When the examination information is not stored,
the processing is ended (Step S306).

[0055] When the examination information is stored, each
of the radiation imaging apparatus 101B and 101C verifies
the details of the acquired progress information (Step S302).
When each of the radiation imaging apparatus 101B and
101C confirms the examination end, each of the radiation
imaging apparatus 101B and 101C deletes the examination
information from the storage as from FIG. 4B and FIG. 4C
(Step S304). The examination deleted from the storage is no
longer displayed on the examination information list screen.

[0056] As described above, when the imaging apparatus
control unit 109 of each of the radiation imaging apparatus
101B and 101C acquires the first progress information
representing that the imaging of the first radiation image is
ended, the imaging apparatus control unit 109 of each of the
radiation imaging apparatus 101B and 101C deletes the
second examination information from the storage of each of
the radiation imaging apparatus 101B and 101C.

[0057] Next, description is given of a case in which the
radiation imaging apparatus 101A cancels the examination
due to the physical condition of the subject or for the sake
of operation after the examination is started. In this case, the
operator presses the cancel button 506 displayed on the
imaging screen in order to cancel the examination. In this
manner, the examination is canceled, and the examination
information list screen is displayed on the imaging apparatus
display unit 107. At this time, the radiation imaging appa-
ratus 101A informs the RIS 103 of the examination cancel
of the examination concerned. The imaging apparatus con-
trol unit 109 of the radiation imaging apparatus 101A
transmits the first progress information to the RIS (informa-
tion management unit) 103.

[0058] After the informing of the examination cancel to
the RIS 103 is completed, the radiation imaging apparatus
101A informs the radiation imaging apparatus 101B and
101C of the examination cancel of the examination con-
cerned.

[0059] Each of the radiation imaging apparatus 101B and
101C that has been informed of the examination cancel from
the radiation imaging apparatus 101A determines whether or
not the examination information related to the progress
information is stored in the storage (Step S301). When the
examination information is not stored, the processing is
ended (Step S306). When the examination information is
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stored, each of the radiation imaging apparatus 101B and
101C verifies the details of the acquired progress informa-
tion (Step S302).

[0060] When each of the radiation imaging apparatus
101B and 101C confirms the examination cancel, each of the
radiation imaging apparatus 101B and 101C changes the
status of the examination concerned to “examination is
available to start” as from FIG. 4B to FIG. 4A (Step S305),
and stores the change. In this case, the radiation imaging
apparatus 101 A may also change the status of the examina-
tion concerned to “examination is available to start” as from
FIG. 4B to FIG. 4A and store the change.

[0061] As described above, when the imaging apparatus
control unit 109 of each of the radiation imaging apparatus
101B and 101C acquires the first progress information
representing that the imaging of the first radiation image is
canceled, the imaging apparatus control unit 109 of each of
the radiation imaging apparatus 101B and 101C permits the
imaging of the second radiation image. When the imaging
apparatus control unit 109 of each of the radiation imaging
apparatus 101B and 101C acquires the first progress infor-
mation representing that the imaging of the first radiation
image is canceled, the imaging apparatus control unit 109 of
each of the radiation imaging apparatus 101B and 101C
updates the second progress information to progress infor-
mation representing that the imaging of the second radiation
image is available to start.

[0062] In order to prevent the plurality of radiation imag-
ing apparatus 101 from informing each other of the progress
information of the same examination at the same time, the
radiation imaging apparatus 101A rejects the progress infor-
mation informed from the other radiation imaging apparatus
101B and 101C from the start of the informing of the
progress information to the completion of the informing of
the progress information. Further, when there is a radiation
imaging apparatus 101 that rejects the informed progress
information, after waiting for a predetermined time period,
the radiation imaging apparatus 101 A informs the radiation
imaging apparatus 101 that has rejected the informed prog-
ress information of the progress information of the exami-
nation concerned again.

[0063] According to the first embodiment, even when the
plurality of radiation imaging apparatus store the duplicating
examination information, the examination can be prevented
from being performed in a duplicated manner.

Second Embodiment

[0064] An operation of a radiation imaging system accord-
ing to a second embodiment of the present invention is
described. The radiation imaging system according to the
second embodiment avoids performing the same examina-
tion in a duplicated manner along the flow of the examina-
tion. The radiation imaging apparatus 101A controls the
imaging of the first radiation image based on the second
progress information. Description of like configurations,
functions, and operations as those in the above-mentioned
embodiment is omitted herein, and the difference from the
first embodiment is mainly described.

[0065] In the second embodiment, similarly to the first
embodiment, the radiation imaging apparatus 101 acquires
the examination information from the RIS 103 to store the
examination information in the storage, but the status stored
in association with each examination is at least one of
“examination unperformed”, “examination start”, or
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“examination end”. The status in the initial setting of each
examination is “examination is unperformed”.

[0066] FIG. 7 is a flow chart for illustrating an example of
the processing performed by the radiation imaging apparatus
101 in the second embodiment. The radiation imaging
apparatus 101A acquires the first examination information
from the RIS 103 and stores the first examination informa-
tion. As illustrated in FIG. 2, the radiation imaging apparatus
101A displays the stored examination information on the
examination information list screen. When the operator
selects the examination information from the examination
information selection section 202, the radiation imaging
apparatus 101A requests the radiation imaging apparatus
101B and 101C to acquire the progress information of the
examination concerned.

[0067] Each of the radiation imaging apparatus 101B and
101C that has received the request of acquiring the exami-
nation progress information determines whether or not the
examination information is stored (Step S701). When the
examination information is not stored, each of the radiation
imaging apparatus 101B and 101C ends the communication
without transmitting the progress information (Step S705).
When the examination information is stored, each of the
radiation imaging apparatus 101B and 101C verifies the
status stored in association with the examination concerned
(Step S702). The imaging apparatus control unit 109 of each
of the radiation imaging apparatus 101B and 101C transmits
the second progress information to the radiation imaging
apparatus 101A when predetermined examination informa-
tion is duplicated between the first examination information
and the second examination information.

[0068] When the status is “examination start”, each of the
radiation imaging apparatus 101B and 101C transmits infor-
mation representing “examination start” to the radiation
imaging apparatus 101A (Step S703). When the status is
“examination end”, each of the radiation imaging apparatus
101B and 101C transmits information representing “exami-
nation end” to the radiation imaging apparatus 101A (Step
S704).

[0069] When the imaging apparatus control unit 109 of the
radiation imaging apparatus 101 A acquires the second prog-
ress information representing that the imaging of the second
radiation image is started, the imaging apparatus control unit
109 of the radiation imaging apparatus 101 A does not permit
the imaging of the first radiation image. When the imaging
apparatus control unit 109 of the radiation imaging appara-
tus 101A acquires the second progress information repre-
senting that the imaging of the second radiation image is
started, the imaging apparatus control unit 109 of the radia-
tion imaging apparatus 101A may update the first progress
information to progress information representing that the
imaging of the first radiation image is unavailable to start.
[0070] Further, when the control unit of the first radiation
imaging apparatus acquires the second progress information
representing that the imaging of the second radiation image
is ended, the control unit of the first radiation imaging
apparatus deletes the first examination information from the
storage unit of the first radiation imaging apparatus.
[0071] When the status is “examination unperformed”,
each of the radiation imaging apparatus 101B and 101C ends
the communication without transmitting the progress infor-
mation (Step S705).

[0072] The determination unit 113 of each of the radiation
imaging apparatus 101B and 101C does not transmit the
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second progress information to the first radiation imaging
apparatus when the imaging of the second radiation image is
unperformed even if predetermined examination informa-
tion is duplicated between the first examination information
and the second examination information. When the imaging
apparatus control unit 109 of the radiation imaging appara-
tus 101A does not acquire the second progress information
within a predetermined time period, the imaging apparatus
control unit 109 of the radiation imaging apparatus 101A
permits the imaging of the first radiation image.

[0073] In Step S703, when the radiation imaging appara-
tus 101A acquires “examination start” from at least one of
the radiation imaging apparatus 101B or 101C, the radiation
imaging apparatus 101A displays an alert to inform the
operator that the examination has already been started by
any one of the radiation imaging apparatus 101B and 101C.
[0074] Further, when the radiation imaging apparatus
101A acquires “examination start” from at least one of the
radiation imaging apparatus 101B or 101C, the radiation
imaging apparatus 101 A may avoid starting the examination
in a duplicated manner by inhibiting transition from the
examination information list screen to the imaging screen.
At this time, the radiation imaging apparatus 101 A may be
informed of the installation place of the radiation imaging
apparatus 101 that has started the examination or the name
of the operator using the apparatus.

[0075] In Step S704, when the radiation imaging appara-
tus 101 A acquires “examination end” from at least one of the
radiation imaging apparatus 101B or 101C, the radiation
imaging apparatus 101A displays an alert to inform the
operator that the examination has already been ended, and
deletes the examination information from the storage. The
examination deleted from the storage is no longer displayed
on the examination information list screen.

[0076] In Step S705, when the radiation imaging appara-
tus 101A ends the communication without acquiring the
progress information from the radiation imaging apparatus
101B and 101C, the radiation imaging apparatus 101A
changes the status to “examination start” as from FIG. 8A to
FIG. 8B, and stores the change. Then, the radiation imaging
apparatus 101A informs the RIS 103 of the examination start
of the examination. The imaging apparatus control unit 109
of the radiation imaging apparatus 101A transmits the first
progress information to the RIS (information management
unit) 103. After that, the radiation imaging apparatus 101A
displays the imaging screen on the imaging apparatus dis-
play unit 107, and starts the examination.

[0077] When the imaging of the second radiation image is
unperformed, the determination unit 113 of each of the
radiation imaging apparatus 101B and 101C may transmit
the second progress information representing that the imag-
ing of the second radiation image is unperformed to the
radiation imaging apparatus 101A. When the imaging appa-
ratus control unit 109 of the radiation imaging apparatus
101 A acquires the second progress information representing
that the imaging of the second radiation image is unper-
formed, the imaging apparatus control unit 109 of the
radiation imaging apparatus 101 A permits the imaging of the
first radiation image.

[0078] After the examination by the radiation imaging
apparatus 101A is ended, the operator presses the examina-
tion end button 507 displayed on the imaging screen. With
this, the examination is ended, and the examination infor-
mation list screen is displayed on the imaging apparatus
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display unit 107. At this time, the radiation imaging appa-
ratus 101 A changes the status of the examination concerned
to “examination end” as from FIG. 8B to FIG. 8C, and stores
the change. Further, the radiation imaging apparatus 101A
informs the RIS 103 of the examination end of the exami-
nation concerned. The imaging apparatus control unit 109 of
the radiation imaging apparatus 101A transmits the first
progress information to the RIS (information management
unit) 103.

[0079] The taken radiation image is output to the PACS
104, the printer 105, and the storage of the own apparatus.

[0080] Next, description is given of a case in which the
radiation imaging apparatus 101A cancels the examination
due to the physical condition of the subject or for the sake
of operation after the examination is started. When the
operator presses the cancel button 506, the examination is
canceled, and the examination information list screen is
displayed on the imaging apparatus display unit 107. At this
time, the radiation imaging apparatus 101A informs the RIS
103 of the examination cancel of the examination con-
cerned. After the informing is completed, the radiation
imaging apparatus 101 A changes the status of the examina-
tion concerned to “examination unperformed” as from FIG.
8B to FIG. 8A, and stores the change.

[0081] Next, description is given of a case in which the
radiation imaging apparatus 101B and 101C cancel the
examination due to the physical condition of the subject or
for the sake of operation after the examination is started.
When the imaging apparatus control unit 109 of the radia-
tion imaging apparatus 101A acquires the second progress
information representing that the imaging of the second
radiation image is canceled, the imaging apparatus control
unit 109 of the radiation imaging apparatus 101 A permits the
imaging of the first radiation image. When the imaging
apparatus control unit 109 of the radiation imaging appara-
tus 101A acquires the second progress information repre-
senting that the imaging of the second radiation image is
canceled, the imaging apparatus control unit 109 of the
radiation imaging apparatus 101A updates the first progress
information to progress information representing that the
imaging of the first radiation image is unperformed.

[0082] In order to prevent the plurality of radiation imag-
ing apparatus 101 from requesting each other the progress
information of the same examination at the same time, the
radiation imaging apparatus 101A performs the following
operation. When the radiation imaging apparatus 101A
receives an acquisition request from another radiation imag-
ing apparatus 101B while requesting acquisition of the
second progress information of the examination concerned,
the radiation imaging apparatus 101A displays an alert to
inform the operator of the information of the radiation
imaging apparatus 101A that has requested the progress
information at the same time. In this case, the radiation
imaging apparatus 101A discards the second progress infor-
mation acquired due to the acquisition request so far, and
returns to the examination information list screen without
starting the examination.

[0083] According to the second embodiment, even when
the plurality of radiation imaging apparatus store the dupli-
cating examination information, the examination can be
prevented from being performed in a duplicated manner.
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Other Embodiments

[0084] Embodiment(s) of the present invention can also be
realized by a computer of a system or apparatus that reads
out and executes computer executable instructions (e.g., one
or more programs) recorded on a storage medium (which
may also be referred to more fully as a ‘non-transitory
computer-readable storage medium’) to perform the func-
tions of one or more of the above-described embodiment(s)
and/or that includes one or more circuits (e.g., application
specific integrated circuit (ASIC)) for performing the func-
tions of one or more of the above-described embodiment(s),
and by a method performed by the computer of the system
or apparatus by, for example, reading out and executing the
computer executable instructions from the storage medium
to perform the functions of one or more of the above-
described embodiment(s) and/or controlling the one or more
circuits to perform the functions of one or more of the
above-described embodiment(s). The computer may com-
prise one or more processors (e.g., central processing unit
(CPU), micro processing unit (MPU)) and may include a
network of separate computers or separate processors to read
out and execute the computer executable instructions. The
computer executable instructions may be provided to the
computer, for example, from a network or the storage
medium. The storage medium may include, for example, one
or more of a hard disk, a random-access memory (RAM), a
read only memory (ROM), a storage of distributed comput-
ing systems, an optical disk (such as a compact disc (CD),
digital versatile disc (DVD), or Blu-ray Disc (BD)™), a
flash memory device, a memory card, and the like.

[0085] While the present invention has been described
with reference to exemplary embodiments, it is to be under-
stood that the invention is not limited to the disclosed
exemplary embodiments. The scope of the following claims
is to be accorded the broadest interpretation so as to encom-
pass all such modifications and equivalent structures and
functions.

[0086] This application claims the benefit of Japanese
Patent Application No. 2017-035851, filed Feb. 28, 2017
which is hereby incorporated by reference herein in its
entirety.

What is claimed is:

1. A radiation imaging system, comprising:

a first radiation imaging apparatus, which is configured to
be capable of taking a first radiation image based on
first examination information;

a second radiation imaging apparatus, which is configured
to be capable of taking a second radiation image based
on second examination information; and

a control unit, which is configured to control imaging of
the second radiation image in the second radiation
imaging apparatus based on progress information
related to imaging of the first radiation image in the first
radiation imaging apparatus when predetermined
examination information is duplicated between the first
examination information and the second examination
information.

2. A radiation imaging system according to claim 1,
further comprising a determination unit, which is configured
to acquire the first examination information of the first
radiation imaging apparatus to determine duplication
between the first examination information and the second
examination information.
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3. A radiation imaging system according to claim 1,

wherein the second radiation imaging apparatus includes
the control unit, and

wherein, when the control unit of the second radiation
imaging apparatus acquires the progress information
representing that the imaging of the first radiation
image is started, the control unit of the second radiation
imaging apparatus inhibits the imaging of the second
radiation image.

4. A radiation imaging system according to claim 3,
wherein, when the control unit of the second radiation
imaging apparatus acquires the progress information repre-
senting that the imaging of the first radiation image is
started, the control unit of the second radiation imaging
apparatus updates progress information related to the imag-
ing of the second radiation image to progress information
representing that the imaging of the second radiation image
is unavailable to start.

5. A radiation imaging system according to claim 1,
wherein the second radiation imaging apparatus includes:
the control unit; and

a storage unit, which is configured to store the second
examination information, and

wherein, when the control unit of the second radiation
imaging apparatus acquires the progress information
representing that the imaging of the first radiation
image is ended, the control unit of the second radiation
imaging apparatus deletes the second examination
information from the storage unit of the second radia-
tion imaging apparatus.

6. A radiation imaging system according to claim 1,

wherein the second radiation imaging apparatus includes
the control unit, and

wherein, when the control unit of the second radiation
imaging apparatus acquires the progress information
representing that the imaging of the first radiation
image is canceled, the control unit of the second
radiation imaging apparatus permits the imaging of the
second radiation image.

7. A radiation imaging system according to claim 6,
wherein, when the control unit of the second radiation
imaging apparatus acquires the progress information repre-
senting that the imaging of the first radiation image is
canceled, the control unit of the second radiation imaging
apparatus updates progress information related to the imag-
ing of the second radiation image to progress information
representing that the imaging of the second radiation image
is available to start.

8. A radiation imaging system according to claim 1,
wherein the first radiation imaging apparatus includes a
control unit, which is configured to acquire the first exami-
nation information from an information management unit
configured to manage the examination information, and to
transmit the progress information related to the imaging of
the first radiation image to the information management
unit.

9. A radiation imaging system according to claim 1,
wherein the first radiation imaging apparatus includes a
control unit, which is configured to transmit the progress
information related to the imaging of the first radiation
image to the second radiation imaging apparatus.

Aug. 30,2018

10. A radiation imaging system, comprising:

a first radiation imaging apparatus, which is configured to
be capable of taking a first radiation image based on
first examination information; and

a second radiation imaging apparatus, which is configured
to be capable of taking a second radiation image based
on second examination information,

the second radiation imaging apparatus including:

a determination unit, which is configured to acquire the
first examination information of the first radiation
imaging apparatus to determine duplication between
the first examination information and the second
examination information; and

a control unit, which is configured to transmit progress
information related to imaging of the second radia-
tion image to the first radiation imaging apparatus
when predetermined examination information is
duplicated between the first examination information
and the second examination information,

the first radiation imaging apparatus including a control
unit, which is configured to control imaging of the first
radiation image based on the progress information
related to the imaging of the second radiation image.

11. A radiation imaging system according to claim 10,
wherein, when the control unit of the first radiation imaging
apparatus acquires the progress information representing
that the imaging of the second radiation image is started, the
control unit of the first radiation imaging apparatus inhibits
the imaging of the first radiation image.

12. A radiation imaging system according to claim 11,
wherein, when the control unit of the first radiation imaging
apparatus acquires the progress information representing
that the imaging of the second radiation image is started, the
control unit of the first radiation imaging apparatus updates
progress information related to the imaging of the first
radiation image to progress information representing that the
imaging of the first radiation image is unavailable to start.

13. A radiation imaging system according to claim 10,

wherein the first radiation imaging apparatus further
includes a storage unit, which is configured to store the
first examination information, and

wherein, when the control unit of the first radiation
imaging apparatus acquires the progress information
representing that the imaging of the second radiation
image is ended, the control unit of the first radiation
imaging apparatus deletes the first examination infor-
mation from the storage unit of the first radiation
imaging apparatus.

14. A radiation imaging system according to claim 10,
wherein, when the control unit of the first radiation imaging
apparatus acquires the progress information representing
that the imaging of the second radiation image is unper-
formed, the control unit of the first radiation imaging appa-
ratus permits the imaging of the first radiation image.

15. A radiation imaging system according to claim 10,

wherein, even if the predetermined examination informa-

tion is duplicated between the first examination infor-
mation and the second examination information, in a
case where the imaging of the second radiation image
is unperformed, the determination unit inhibits trans-
mission of the progress information related to the
imaging of the second radiation image to the first
radiation imaging apparatus, and
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wherein, when the control unit of the first radiation
imaging apparatus does not acquire the progress infor-
mation related to the imaging of the second radiation
image within a predetermined time period, the control
unit of the first radiation imaging apparatus permits the
imaging of the first radiation image.

16. A radiation imaging system according to claim 10,
wherein, when the control unit of the first radiation imaging
apparatus acquires the progress information representing
that the imaging of the second radiation image is canceled,
the control unit of the first radiation imaging apparatus
permits the imaging of the first radiation image.

17. A radiation imaging system according to claim 16,
wherein, when the control unit of the first radiation imaging
apparatus acquires the progress information representing
that the imaging of the second radiation image is canceled,
the control unit of the first radiation imaging apparatus
updates the progress information related to the imaging of
the first radiation image to progress information representing
that the imaging of the first radiation image is unperformed.

18. A radiation imaging apparatus, comprising:

a second radiation imaging apparatus, which is configured
to acquire first examination information from a first
radiation imaging apparatus configured to be capable of
taking a first radiation image based on the first exami-
nation information,

the second radiation imaging apparatus being configured
to be capable of taking a second radiation image based
on second examination information,
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the second radiation imaging apparatus including a con-
trol unit, which is configured to control imaging of the
second radiation image in the second radiation imaging
apparatus based on progress information related to
imaging of the first radiation image in the first radiation
imaging apparatus when predetermined examination
information is duplicated between the first examination
information and the second examination information.

19. A radiation imaging method, which is to be performed
by a first radiation imaging apparatus configured to be
capable of taking a first radiation image based on first
examination information and a second radiation imaging
apparatus configured to be capable of taking a second
radiation image based on second examination information,

the method comprising controlling imaging of the second
radiation image in the second radiation imaging appa-
ratus based on progress information related to imaging
of the first radiation image in the first radiation imaging
apparatus when predetermined examination informa-
tion is duplicated between the first examination infor-
mation and the second examination information.

20. A non-transitory computer-readable medium having
stored thereon a program to be executed by a processor to
cause the processor to execute each step of the radiation
imaging method of claim 19.
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