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Description
BACKGROUND OF THE INVENTION
Field of the Invention

[0001] The present invention relates to a radiation im-
aging apparatus and a radiation imaging system that per-
form automatic exposure control of radiation, and a con-
trol method of the radiation imaging apparatus.

Description of the Related Art

[0002] Radiation imaging apparatuses using a radia-
tion detector (for example, a sensor panel) that detects
radiation, such as X-ray, as an electric signal are widely
used in the fields of industry and medical treatment. In
recent years, multi-functionalization of radiation imaging
apparatuses has been considered. Toincorporate afunc-
tion of monitoring the irradiation of radiation has been
considered as one of them. With this function, for exam-
ple, the detection of the timing at which irradiation of ra-
diation is started by a radiation generating apparatus, the
detection of the timing at which the irradiation of radiation
should be stopped, and the detection of the irradiation
amount or accumulated irradiation amount of radiation
are enabled. Additionally, automatic exposure control
(AEC) is also enabled by detecting the accumulated ir-
radiation amount of radiation transmitted through a sub-
ject, and stopping the irradiation of radiation by the radi-
ation generating apparatus at the time when a detected
accumulated irradiation amount reaches an appropriate
amount.

[0003] Generally, when performing the above-de-
scribed automatic exposure control by using an FPD (Flat
Panel Detector) as a radiation detector, an aspect may
be taken in which a plate-like AEC sensor, which is dif-
ferent from the FPD, is sandwiched between the subject
and the FPD. Here, the AEC sensor measures the dose
(irradiation amount) of radiation transmitted through the
subject in regions of interest (ROI), which are about 1 to
5 predetermined radiation detecting regions for which the
irradiated radiation is to be monitored, and performs the
irradiation stop control of radiation when a predetermined
dose, which is a threshold value, is reached.

[0004] Inthe radiationimaging using the separate AEC
sensor, since it is difficult to carry the FPD and the AEC
sensor, the stationary installation type radiation imaging,
such as standing position imaging and decubitus imag-
ing, is common.

[0005] On the other hand, when an AEC function is
mounted inside the FPD, the FPD can be carried as in a
conventional FPD, and the radiation imaging using the
AEC function is enabled even for postures other than a
standing position and a decubitus position. Additionally,
also in this case, the radiation imaging using the AEC
function is normally performed for the standing position
and the decubitus position.
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[0006] For the above-described AEC, the technology
related to an FPD incorporating the AEC function is dis-
closed in Japanese Patent Application Laid-Open No.
2016-171917. Here, when introducing the FPD incorpo-
rating the AEC function into an existing radiation imaging
system, some customers desire to take over the condi-
tions of the automatic exposure control by the AEC sen-
sor provided in the existing radiation imaging system.
[0007] Japanese Patent No. 5706279 discloses the
technology of performing the same AEC as the AEC sen-
sor provided in the existing radiation imaging system.
[0008] However, in each of the technologies disclosed
in Japanese Patent Application Laid-Open No.
2016-171917 and Japanese Patent No. 5706279, com-
plicated work was required in order to take over param-
eters of AEC information on the existing radiation imaging
system side.

[0009] The present invention has been made in view
of such problems, and an object is to provide, in a radi-
ation imaging system that performs the automatic expo-
sure control (AEC) of radiation, a mechanism that can
reflect the automatic exposure control by an AEC sensor
to the automatic exposure control by a radiation detector
with high accuracy.

SUMMARY OF THE INVENTION

[0010] The radiation imaging apparatus according an
aspect of the present invention includes a radiation de-
tector including a pixel array in which a plurality of pixels
being capable of detecting radiation as electric signals
are arranged, the radiation transmitted through an AEC
sensor used for performing automatic exposure control
of radiation irradicated from a radiation generating appa-
ratus, a notifying unit configured to perform threshold val-
ue reached notification to the radiation generating appa-
ratus, if a dose value of the radiation incident on the pixel
array reaches a threshold value, and a threshold value
setting unit configured to set the threshold value in sec-
ond radiation imaging in which automatic exposure con-
trol of the radiation by the radiation detector is performed
after first radiation imaging in which the automatic expo-
sure control of the radiation by the AEC sensor is per-
formed, based on pixel values related to the electric sig-
nals detected by the plurality of pixels in the first radiation
imaging.

[0011] According an aspect of the present invention,
the threshold value setting unit may be configured to set
the threshold value in the second radiation imaging
based on the pixel values related to the electric signals
obtained in the plurality of pixels for each radiation image
obtained in the first radiation imaging.

[0012] According an aspect of the present invention,
the threshold value setting unit may be configured to set
the threshold value in the second radiation imaging
based on the pixel values related to the electric signals
obtained in the plurality of pixels for each predetermined
time period shorter than an obtaining time period of a



3 EP 4 124 297 B1 4

radiation image in the first radiation imaging.

[0013] According an aspect of the present invention, a
region of interest including a plurality of pixels may be
provided in a part of a region of the pixel array, and the
threshold value setting unit may be configured to set the
threshold value in the second radiation imaging based
on pixel values in the plurality of pixels included in the
region of interest.

[0014] According an aspect of the present invention, a
plurality of regions of interest may be provided in the pixel
array, and the threshold value setting unit is configured
to set the threshold value in the second radiation imaging
based on the pixel values in the plurality of pixels included
in the plurality of regions of interest.

[0015] According an aspect of the present invention,
the radiation imaging apparatus may further include an
on/off setting unit configured to set ON/OFF of the auto-
matic exposure control of the radiation by the radiation
detector, wherein the on/off setting unit is configured to
set the automatic exposure control of the radiation by the
radiation detector to OFF when the first radiation imaging
is performed.

[0016] According an aspect of the present invention,
when setting the automatic exposure control of the radi-
ation by the radiation detector to OFF, the on/off setting
unit may be configured to perform at least one setting of
turning OFF a dose value detecting function of the radi-
ation based on the pixel values in the plurality of pixels,
and turning OFF a threshold value reached notifying
function by the notifying unit based on the dose value
detecting function.

[0017] According an aspect of the present invention,
the on/off setting unit may be configured toindependently
set turning OFF the dose value detecting function and
turning OFF the threshold value reached notifying func-
tion.

[0018] According an aspect of the present invention,
the on/off setting unit may be configured to set the dose
value detecting function to ON and setthe threshold value
reached notifying function to OFF when the first radiation
imaging is performed.

[0019] According an aspect of the present invention,
the threshold value in the second radiation imaging may
be switchable between a threshold value based on the
pixel values related to the electric signals obtained in the
plurality of pixels, and a threshold value held in the radi-
ation imaging apparatus comprising the radiation detec-
tor, based on one of an instruction by an operator and
subject information related to the subject.

[0020] According an aspect of the present invention,
the pixel array may include a plurality of first pixels con-
figured to detect the radiation as electric signals, and a
plurality of second pixels configured to detect the radia-
tion as electric signals with a sensitivity different from a
sensitivity of the plurality of first pixels.

[0021] According an aspect of the present invention,
the pixel values may include an accumulated value of
the electric signals detected by the plurality of pixels.
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[0022] According an aspect of the present invention,
the threshold value setting unit may be configured to set
the threshold value in the second radiation imaging
based on the pixel values related to the electric signals
in the plurality of pixels when irradiation of the radiation
by the radiation generating apparatus is stopped in the
first radiation imaging.

[0023] The present invention includes a radiation im-
aging system including the radiation imaging apparatus,
and a controlling apparatus connected with the radiation
imaging apparatus and the radiation generating appara-
tus and configured to control the radiation imaging ap-
paratus and the radiation generating apparatus.

[0024] Additionally, the present invention includes a
control method of the above-described radiation imaging
apparatus.

[0025] Furtherfeatures of the presentinvention will be-
come apparent from the following description of exem-
plary embodiments with reference to the attached draw-
ings.

BRIEF DESCRIPTION OF THE DRAWINGS
[0026]

FIG. 1 is a diagram for illustrating an example of the
schematic configuration of a radiation imaging sys-
tem according to a first embodiment of the present
invention.

FIG. 2 is a diagram for illustrating an example of the
internal configuration of a radiation imaging appara-
tus illustrated in FIG. 1.

FIG. 3 is a diagram for illustrating an arrangement
example of a plurality of regions of interest (ROI) that
are set in a pixel array which is an imaging region of
a radiation detector illustrated in FIG. 2.

FIG. 4 is a diagram for illustrating an example of the
internal configuration of an imaging apparatus con-
trolling unit illustrated in FIG. 2.

FIG. 5 is a timing chart for illustrating an example of
the timing of communication between a radiation
generating apparatus and the radiation imaging ap-
paratus illustrated in FIG. 1.

FIG. 6 is a flowchart for illustrating an example of the
processing procedure in a control method of the ra-
diation imaging system according to the first embod-
iment of the present invention.

FIG. 7 is a flowchart for illustrating an example of the
processing procedure in a control method of the ra-
diation imaging system according to a second em-
bodiment of the present invention.

DESCRIPTION OF THE EMBODIMENTS

[0027] Hereinafter, referring to drawings, modes (em-
bodiments) for implementing the present invention will
be described. Note that, in the embodiments of the
present invention set forth below, although an example
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will be described that assumes a case where an X-ray is
applied as radiation in the presentinvention, the radiation
to be applied is not limited to an X-ray in the present
invention, and other radiation, such as an alpha ray, a
beta ray and a gamma ray, can also be applied.

(First Embodiment)

[0028] First, afirstembodimentofthe presentinvention
will be described.

[0029] FIG. 1 is a diagram for illustrating an example
of the schematic configuration of a radiation imaging sys-
tem 10 according to the first embodiment of the present
invention. As illustrated in FIG. 1, the radiation imaging
system 10 is configured in a radiation room 11 and a
control room 12. The radiation room 11 is a room where
the irradiation of radiation R to a subject H, who is a sub-
ject, and the radiation imaging of the subject H are per-
formed. The control room 12 is a room located in the
vicinity of the radiation room 11, and for controlling the
radiation imaging of the subject H in the radiation room
11 by an operator S.

[0030] The radiation room 11 includes, as one config-
uration of the radiation imaging system 10, a radiation
imaging apparatus 100, a standing position stand 200,
communication cables 201 to 205, an AEC sensor 210,
a communication controlling apparatus 220, an access
point 230, a radiation generating apparatus 240, and a
radiation source 250. Additionally, the control room 12
includes, as one configuration of the radiation imaging
system 10, a controlling apparatus 310, a radiation irra-
diation switch 320, an input apparatus 330, a display ap-
paratus 340, a console 350, an intra-hospital LAN 361,
and communication cables 362 and 363.

[0031] First, in the radiation imaging system 10 illus-
trated in FIG. 1, the configuration units configured in the
radiation room 11 will be described.

[0032] The radiation imaging apparatus 100 is an ap-
paratus that detects the radiation R transmitted through
the subjectH as an electric signal, and images a radiation
image of the subject H. Additionally, in the first embodi-
ment, the radiation imaging apparatus 100 is assumed
to be an apparatus having the above-described function
of automatic exposure control (AEC). As illustrated in
FIG. 1, this radiation imaging apparatus 100 includes a
power supply controlling unit 101, a wired communication
unit 102, a wireless communication unit 103, and an at-
tachment detecting unit 104.

[0033] The power supply controlling unit 101 is a con-
figuration unit includes a battery, etc. The wired commu-
nication unit 102 communicates information with cable
connection using, for example, a communication stand-
ard having a predetermined agreement, or a standard
such as Ethernet (registered trademark). The wireless
communication unit 103 includes, for example, an anten-
na and a circuit board provided with a communication IC,
and the circuit board performs wireless communication
processing with a wireless LAN-based protocol via the
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antenna. Note that the frequency band, standard, and
system of the wireless communication in the wireless
communication unit 103 are not limited, and short-range
radio such as NFC and Bluetooth (registered trademark),
and a system such as UWB may be used. Additionally,
the wireless communication unit 103 may include a plu-
rality of wireless communication systems, and perform
communication by appropriately selecting them. The at-
tachment detecting unit 104 is a configuration unit which
detects that the radiation imaging apparatus 100 is at-
tached to the standing position stand 200.

[0034] The standing position stand 200 is a stand (gan-
try) that allows radiation imaging in a standing position
when the radiation imaging apparatus 100 is attached.
The radiation imaging apparatus 100 can be attached to
and detached from this standing position stand 200, and
can perform imaging whether attached or detached
[0035] The communication cable 201 is a cable for
communicatively connecting the radiation imaging appa-
ratus 100 to the communication controlling apparatus
220. The communication cable 202 is a cable for com-
municatively connecting the access point (AP) 230 to the
communication controlling apparatus 220. The commu-
nication cable 203 is a cable for communicatively con-
necting the radiation generating apparatus 240 to the
communication controlling apparatus 220. The commu-
nication cable 204 is a cable for communicatively con-
necting the radiation generating apparatus 240 to the
AEC sensor210. The communication cable 205is acable
for communicatively connecting the radiation source 250
to the radiation generating apparatus 240.

[0036] The AEC sensor 210 is a plate-like sensor for
performing automatic exposure control (AEC) of the ra-
diation R. When performing radiation imaging in a state
where the radiation imaging apparatus 100 is attached
to the standing position stand 200, this AEC sensor 210
is arranged to be located between the radiation source
250 (and further, the subject H) and the radiation imaging
apparatus 100. In automatic exposure control (AEC) of
the radiation R by an existing AEC sensor 210, for ex-
ample, an analog signal related to the dose of the radi-
ation R detected in a radiation detecting unit, such as an
ion chamber and a photo timer, is output to the radiation
generating apparatus 240 via the communication cable
204. Then, in an internal exposure controlling unit in the
radiation generating apparatus 240, when the accumu-
lated value of the analog signal from the AEC sensor210
reaches a predetermined threshold value, automatic ex-
posure control (AEC) is performed by stopping the irra-
diation of the radiation R from the radiation source 250.
[0037] The communication controlling apparatus 220
is a configuration unit that controls communication in
each configuration unit of the radiation imaging system
10. Specifically, the communication controlling appara-
tus 220 controls the communication in each configuration
unit so that, for example, the access point 230, the radi-
ation generating apparatus 240, and the controlling ap-
paratus 310 can communicate with each other.
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[0038] The access point 230 performs wireless com-
munication with the radiation imaging apparatus 100. For
example, when the radiation imaging apparatus 100 is
detached from the standing position stand 200 and used,
the access point 230 is used for relaying communication
among the radiation imaging apparatus 100, the control-
ling apparatus 310, and the radiation generating appa-
ratus 240. Note that one of the radiation imaging appa-
ratus 100 and the communication controlling apparatus
220 may have the function of the access point. In that
case, theradiationimaging apparatus 100, the controlling
apparatus 310, and the radiation generating apparatus
240 may perform communication not via the access point
230, but via the access point of one of the radiation im-
aging apparatus 100 and the communication controlling
apparatus 220.

[0039] The radiation generating apparatus 240 is an
apparatus that generates the radiation R from the radia-
tion source 250 toward the subject H, who is a subject
body. Specifically, the radiation generating apparatus
240 controls the radiation source 250 via the communi-
cation cable 205 so as to irradiate the radiation R based
on a predetermined irradiation condition. The radiation
source 250 is a configuration unit that irradiates the ra-
diation R to the subject H, according to the control by the
radiation generating apparatus 240.

[0040] Subsequently, the configuration units config-
ured in the control room 12 in the radiation imaging sys-
tem 10 illustrated in FIG. 1 will be described.

[0041] The controlling apparatus 310 communicates
with the radiation generating apparatus 240 and the ra-
diation imaging apparatus 100 via the communication
cable 362 and the communication controlling apparatus
220, and comprehensively controls the radiation imaging
system 10.

[0042] The radiation irradiation switch 320 is a switch
for inputting the timing of irradiation of the radiation R
from the radiation source 250 by an operation by the op-
erator S.

[0043] Theinput apparatus 330 is an apparatus for in-
putting an instruction from the operator S to the control-
ling apparatus 310, and includes, for example, various
input devices such as a key boat and a touch panel.
[0044] The display apparatus 340 is an apparatus that
displays aradiation image subjected to image processing
and a GUI, and includes a display.

[0045] The console 350 is an apparatus for the oper-
ator S to set various kinds of conditions to the radiation
generating apparatus 240, and is communicatively con-
nected to the radiation generating apparatus 240 via the
communication cable 363.

[0046] The intra-hospital LAN 361 is a backbone net-
work in a hospital. The communication cable 362 is a
cable for communicatively connecting the controlling ap-
paratus 310 to the communication controlling apparatus
220 in the radiation room 11. The communication cable
363 is a cable for communicatively connecting the con-
sole 350 to the radiation generating apparatus 240 in the
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radiation room 11.

[0047] Next, the internal configuration of the radiation
imaging apparatus 100 illustrated in FIG. 1 will be de-
scribed. FIG. 2 is a diagram for illustrating an example
of the internal configuration of the radiation imaging ap-
paratus 100 illustrated in FIG. 1. In this FIG. 2, the same
numerals are given to the configurations similar to the
configurations illustrated in FIG. 1, and a detailed de-
scription thereof is omitted.

[0048] As described above using FIG. 1, the radiation
imaging apparatus 100 includes the power supply con-
trolling unit 101, the wired communication unit 102, the
wireless communication unit 103, and the attachment de-
tecting unit 104. Further, as illustrated in FIG. 2, the ra-
diation imaging apparatus 100 includes a radiation de-
tector 110, a driving circuit 120, a read out circuit 130, a
power supply circuit 140, a signal processing unit 150,
and an imaging apparatus controlling unit 160.

[0049] The radiation detector 110 includes a pixel array
110awhichis animaging region where a plurality of pixels
for detecting the incident radiation R as electric signals
are arranged, and is a configuration unit that outputs the
electric signals related to a radiation image. Specifically,
the plurality of pixels arranged in a matrix are arranged
in the pixel array 110a. The plurality of pixels arranged
in the pixel array 110a include a plurality of detection
pixels 111 and a plurality of correction pixels 112, and
each of which convertthe incidentradiation R into electric
signals. Here, the detection pixel 111 is an imaging pixel
that outputs an electric signal for obtaining a radiation
image or obtaining the dose of the incident radiation R
(the irradiation amount of the incident radiation R). The
correction pixel 112 is a pixel that outputs an electric sig-
nal for removing a dark current component and a cross-
talk component.

[0050] Each of the plurality of detection pixels 111 is a
first pixel including a first conversion element 1111 and
a first switching element 1112. The first conversion ele-
ment 1111 is an element that converts the incident radi-
ation R into an electric signal. This first conversion ele-
ment 1111 includes, for example, a scintillator that con-
verts the incidentradiation Rinto light, and a photoelectric
conversion element that converts the light generated by
the scintillator into an electric signal, and converts the
incident radiation R into an electric signal. In this case,
the scintillator is formed into a sheet shape so as to cover
the pixel array 110a, which is the imaging region, and is
shared by a plurality of pixels. Note that the first conver-
sion element 1111 may convert the incident radiation R
into the electric signal by including a conversion element
that directly converts the incident radiation R to the elec-
tric signal, without including the above-described scintil-
lator. The first switching element 1112 is an element for
electrically connecting a column signal line 114 to the
first conversion element 1111, and outputs an electric
signal obtained in the first conversion element 1111 to
the column signal line 114. This first switching element
1112 includes, for example, a thin film transistor (TFT)
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in which an active region is formed by a semiconductor
such as an amorphous silicon or a polycrystalline silicon
(preferably, a polycrystalline silicon).

[0051] Each of the plurality of correction pixels 112 is
a second pixel includes a second conversion element
1121 and a second switching element 1122. The second
conversion element 1121 is formed with the same con-
figuration as the first conversion element 1111, and con-
verts the incident radiation R into an electric signal. The
second switching element 1122 is formed with the same
configuration as the first switching element 1112, is a
switch for electrically connecting the column signal line
114 to the second conversion element 1121, and outputs
the electric signal obtained in the second conversion el-
ement 1121 to the column signal line 114. Here, although
each of the plurality of correction pixels 112 has basically
the same configuration as each of the above-described
plurality of detection pixels 111, in order to output a dif-
ferent electric signal for the incident radiation R, the ra-
diation R is detected as an electric signal with a sensitivity
different from that in the detection pixel 111. Specifically,
in the first embodiment, each of the plurality of correction
pixels 112 detects the radiation R as the electric signal
with a lower sensitivity than each of the plurality of de-
tection pixels 111. In other words, in the firstembodiment,
each of the plurality of detection pixels 111 detects the
radiation R as an electric signal with a higher sensitivity
than each of the plurality of correction pixels 112. The
sensitivity with respect to the radiation R is made higher
for the detection pixel 111 than for the correction pixel
112 by, for example, making a region for detecting the
radiation R larger for the detection pixel 111 than for the
correction pixel 112. On this occasion, for example, a
mode in which the region for detecting the radiation R is
made larger for the detection pixel 111 than for the cor-
rection pixel 112 can be taken by arranging a shielding
member that shields radiation or light in at least a part of
the region of the second conversion element 1121 of the
correction pixel 112. For example, in a case of a direct-
type second conversion element 1121 that directly con-
verts the incident radiation R to an electric signal, a mode
of providing a shielding member using a heavy metal,
such as a lead, on the second conversion element 1121
as the shielding member that shields the radiation R can
be taken. Additionally, for example, in a case of an indi-
rect-type second conversion element 1121 that converts
the incident radiation R into light by the scintillator, and
converts this lightinto an electric signal by a photoelectric
conversion element, a shielding film of, for example, alu-
minum may be provided between the scintillator and the
photoelectric conversion element as the shielding mem-
ber that shields light. In this manner, whether the second
conversion element 1121 is of the direct type or the in-
direct-type, the correction pixel 112 is arranged in a re-
gion where the shielding member overlaps with at least
a part of the second conversion element 1121 of the cor-
rection pixel 112 in a plan view with respect to the pixel
array 110a which is the imaging region. Accordingly, in
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the first embodiment, the information indicating the dose
value of the radiation R (the irradiation amount value of
the radiation R) obtained by using the detection pixel 111
can be more correctly generated by subtraction of the
electric signal obtained from the detection pixel 111, and
the electric signal obtained from the correction pixel 112.
[0052] FIG. 3 is a diagram for illustrating an arrange-
ment example of a plurality of regions of interest (ROI)
301 to 305 that are set in the pixel array 110a which is
the imaging region of the radiation detector 110 illustrated
in FIG. 2. Additionally, FIG. 3 alsoillustrates, forexample,
a center line Lh parallel to a drive line 113, and a center
line Lv perpendicular to the drive line 113 in the pixel
array 110a which is the imaging region. In the first em-
bodiment, the regions of interest (ROI) 301 to 305 are
assumed to be regions for detecting the dose of the ra-
diation R that is incident on the pixel array 110a, in order
to perform automatic exposure control (AEC) related to
stopping the irradiation of the radiation R from the radi-
ation source 250. That s, in the first embodiment, similar
to the AEC sensor 210, the radiation detector 110 in-
cludes the AEC function. Note that, in the first embodi-
ment, the AEC sensor 210 can also take a mode in which
regions of interest (ROI) similar to the regions of interest
(ROI) 301 to 305 of the radiation detector 110 illustrated
in FIG. 3 are set. Additionally, in the first embodiment, it
is assumed that, in the pixel array 110a of the radiation
detector 110, the detection pixel 111 and the correction
pixel 112 are arranged in the regions of interest (ROI)
301 to 305.

[0053] Here, let us return to the description of FIG. 2
again. The radiation detector 110 includes a plurality of
column signal lines 114, a plurality of drive lines 113, and
a plurality of bias lines 115 in the region of the pixel array
110a. The plurality of column signal lines 114 are con-
nected in common to the pixels of the respective columns
in the pixel array 110a. The plurality of drive lines 113
are connected in common to the pixels of the respective
rows in the pixel array 110a. The plurality of bias lines
115 are connected in common to the pixels of the respec-
tive columns in the pixel array 110a.

[0054] In the pixel array 110a, first electrodes of the
first conversion element 1111 and the second conversion
element 1121 are connected to first main electrodes of
the first switching element 1112 and the second switching
element 1122, respectively. Additionally, second elec-
trodes of the first conversion element 1111 and the sec-
ond conversion element 1121 are connected to the bias
lines 115. Here, one bias line 115 extends in the column
direction of the pixel array 110a, and is connected in com-
mon to the second electrodes of the plurality of first con-
version elements 1111 and second conversion elements
1121 arranged in the column direction. Additionally, the
second main electrodes of the first switching element
1112 and the second switching element 1122 are con-
nected to the column signal lines 114.

[0055] In this manner, the second main electrodes of
the first switching element 1112 and the second switching
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element 1122 of respective columns are connected to
the column signal lines 114 of the respective columns.
Additionally, control electrodes of the first switching ele-
ment 1112 and the second switching element 1122 of
respective rows are connected to the drive lines 113 of
the respective rows. In addition, the plurality of column
signal lines 114 are connected to the read out circuit 130.
[0056] The driving circuit 120 supplies voltages Vg1 to
Vgn related to driving of pixels to the plurality of pixels
via the plurality of drive lines 113 on a line by line basis.
[0057] The power supply circuit 140 supplies a bias
voltage Vs to the bias lines 115. The power supply con-
trolling unit 101 includes a battery, a DC-DC converter
and so on. The power supply controlling unit 101 controls
the power supply circuit 140, and generates an analog
circuit power supply voltage, and a digital circuit power
supply voltage for performing driving control, communi-
cation, and so on.

[0058] The read out circuit 130 includes a plurality of
detecting units 131, a multiplexer 132, and an analog-to-
digital converter (hereinafter referred to as "the AD con-
verter") 133. As illustrated in FIG. 2, each of the plurality
of column signal lines 114 is connected to the corre-
sponding detecting unit 131 of the plurality of detecting
units 131. On this occasion, one column signal line 114
is connected to one detecting unit 131. The detecting unit
131 includes, for example, a differential amplifier, and
amplifies the electric signal of the column signal line 114.
The multiplexer 132 selects the plurality of detecting units
131 in a predetermined order, and supplies the electric
signal from the selected detecting unit 131 to the AD con-
verter 133. The AD converter 133 converts the supplied
electric signal from an analog signal into a digital signal,
and outputs the digital signal.

[0059] The signal processing unit 150 processes the
output signal of the read out circuit 130 (the AD converter
133), and outputs the information indicating the dose val-
ue of the radiation R (the irradiation amount value of the
radiation R) for the regions of interest (ROI) 301 to 305
of the radiation imaging apparatus 100. On this occasion,
the signal processing unit 150 performs, for example,
characteristic correction processing for removing the
dark current component and the crosstalk component of
the radiation imaging apparatus 100 using the correction
pixels 112, the irradiation detection of the radiation, and
the computation of the irradiation amount and accumu-
lated irradiation amount of the radiation.

[0060] Further, the signal processing unit 150 process-
es the output signal of the read out circuit 130 (the AD
converter 133) to output the information indicating a ra-
diation image of the subject H, who is the subject body.
On this occasion, the signal processing unit 150 per-
forms, for example, signal processing for subtracting the
electric signal related to the dark current component or
the crosstalk component generated by the correction pix-
els 112 from the electric signal related to the radiation
image generated by the detection pixels 111.

[0061] Theimaging apparatus controlling unit 160 con-
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trols the driving circuit 120, the read out circuit 130, and
so on, based on the information from the signal process-
ing unit 150 and a control command from the controlling
apparatus 310 illustrated in FIG. 1. Further, the imaging
apparatus controlling unit 160 transmits the information
from the signal processing unit 150 to the communication
controlling apparatus 220 and the controlling apparatus
310 via one of the wired communication unit 102 and the
wireless communication unit 103.

[0062] FIG. 4 is a diagram for illustrating an example
of the internal configuration of the imaging apparatus
controlling unit 160 illustrated in FIG. 2. As illustrated in
FIG. 4, the imaging apparatus controlling unit 160 in-
cludes a drive controlling unit 161, a CPU 162, a memory
163, a radiation generating apparatus controlling unit
164, an image data controlling unit 165, and a commu-
nication switching unit 166.

[0063] The drive controlling unit 161 controls the driv-
ing of the driving circuit 120 and the read out circuit 130
illustrated in FIG. 2, based on the information from the
signal processing unit 150 illustrated in FIG. 2, and the
command from the controlling apparatus 310 illustrated
in FIG. 1.

[0064] The CPU 162 performs controlling of the entire
radiation imaging apparatus 100 by using a program and
various kinds of data stored in the memory 163, and per-
forms various kinds of processing.

[0065] The memory 163 stores, for example, the pro-
gram and various kinds of data that are used by the CPU
162 when performing various kinds of control and various
kinds of processing. On this occasion, the various kinds
of data includes various kinds of data obtained from the
processing by the CPU 162, the information indicating a
radiation image (radiation image data), the information
indicating the dose value of the radiation R (the irradiation
amount value of the radiation R), which is radiation irra-
diation information, a threshold value used for radiation
irradiation stop determination in the AEC and so on.
[0066] The radiation generating apparatus controlling
unit 164 controls the operation of the radiation generating
apparatus 240 illustrated in FIG. 1, based on the infor-
mation from the signal processing unit 150 illustrated in
FIG. 2, and the information from the drive controlling unit
161. The radiation generating apparatus controlling unit
164 and the radiation generating apparatus 240 ex-
change the information on the controlling of the radiation
generating apparatus 240 (for example, notifications re-
lated to the irradiation start and irradiation stop of the
radiation R, and the information indicating the dose value
of the radiation R (the irradiation amount value of the
radiation R)). Here, itis assumed that the notification from
the radiation generating apparatus controlling unit 164
to the radiation generating apparatus 240 includes, as
the notification related to the irradiation stop of the radi-
ation R, a threshold value reached notification indicating
that the dose value of the radiation R (the irradiation
amount value of the radiation R) has reached the thresh-
old value. Then, the radiation generating apparatus con-
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trolling unit 164 of the radiation imaging apparatus 100
performing this threshold value reached notification con-
figures a "notifying unit".

[0067] Here,inthe firstembodiment, itis assumed that
the radiation imaging in which automatic exposure con-
trol (AEC) by the AEC sensor 210 is performed is "first
radiation imaging", and the radiation imaging in which
automatic exposure control by the AEC function of the
radiation detector 110 is performed is "second radiation
imaging."

[0068] The image data controlling unit 165 performs
the control of storing, in the memory 163, the information
indicating a radiation image from the signal processing
unit 150 illustrated in FIG. 2 as the radiation image data.
Additionally, the image data controlling unit 165 controls
the communication with the controlling apparatus 310
illustrated in FIG. 1, and exchanges the information indi-
cating a radiation image (the radiation image data) and
the information on control (for example, the control com-
mand).

[0069] The communication switching unit 166 enables
the communication by the wired communication unit 102
when the communication cable 201 is connected to the
radiation imaging apparatus 100, and enables the com-
munication by the wireless communication unit 103 when
the communication cable 201 is removed from the radi-
ation imaging apparatus 100.

[0070] Next,the operation of the radiation imaging sys-
tem 10 at the time of the radiation imaging (the second
radiation imaging) for which automatic exposure control
(AEC) of the radiation R by the radiation detector 110 of
the radiation imaging apparatus 100 is performed will be
described.

[0071] In FIG. 1, the operator S uses the input appa-
ratus 330 to set subjectinformation such as the ID, name,
and date of birth of the subject H, and imaging information
such as an imaging site of the subject H to the controlling
apparatus 310. On this occasion, for the subject informa-
tion and the imaging information, in addition to the meth-
od in which the operator S performs the setting by direct
input to the input apparatus 330, a method can also be
applied that automatically performs the setting by select-
ing, for example, an examination order received via the
intra-hospital LAN 361. Additionally, the imaging infor-
mation can also be set by selecting an imaging protocol
that is set in advance.

[0072] Subsequently, the operator S uses the input ap-
paratus 330 to input, to the controlling apparatus 310,
the dose and the maximum irradiation time of the radia-
tion R, the tube current and tube voltage of the radiation
source 250, the region of interest (ROI) for which the
dose of the radiation R is detected for performing auto-
matic exposure control (AEC), site information, and so
on.

[0073] Then, the controlling apparatus 310 transmits
the irradiation condition of the radiation R, the region of
interest (ROI), the site information, and so on that are
input from the input apparatus 330 to the radiation imag-
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ing apparatus 100 and the radiation generating appara-
tus 240. Here, the ROI setting is established when the
operator S uses the input apparatus 330 to appropriately
select one or more of selectable regions of interest (ROI)
(for example, the regions of interest (ROI) 301 to 305
illustrated in FIG. 3) as necessary, which are displayed
on the display apparatus 340.

[0074] When imaging preparation is completed, sub-
sequently, the operator S presses down the radiation ir-
radiation switch 320. When the radiation irradiation
switch 320 is pressed down, the radiation source 250
irradiates the radiation R toward the subject H in accord-
ance with the control by the radiation generating appa-
ratus 240. In that case, the radiation imaging apparatus
100 communicates with the radiation generating appa-
ratus 240, and performs irradiation start control of the
radiation R. The radiation R irradiated to the subject H is
transmitted through the subject H, and is incident on the
radiation imaging apparatus 100 (specifically, the radia-
tion detector 110). The radiation imaging apparatus 100
detects the radiation R incident on the set region of in-
terest (ROI) by the detection pixels 111, and the signal
processing unit 150 calculates the accumulated value of
the dose (arrived dose) of the radiation R detected in a
certain time period by computation as the dose value of
the radiation R. Then, the signal processing unit 150 out-
puts the information indicating the calculated dose value
of the radiation R to the imaging apparatus controlling
unit 160.

[0075] Then, the imaging apparatus controlling unit
160 determines whether or not the dose value of the ra-
diation R, which is the information output from the signal
processing unit 150, has reached a threshold value used
for the radiation irradiation stop determination, which is
held in the memory. On this occasion, the threshold value
held in the memory may be set according to, for example,
a proper dose defined from the site information and the
imaging condition that are input by the operator S. Then,
when the dose value of the radiation obtained by the sig-
nal processing unit 150 has reached the threshold value
held in the memory, the radiation generating apparatus
controlling unit 164 performs the threshold value reached
notification to the radiation generating apparatus 240 via
the communication controlling apparatus 220, etc. In this
case, the radiation generating apparatus 240 stops the
irradiation of the radiation R from the radiation source
250, based on the timing at which the threshold value
reached notification is received from the radiation gen-
erating apparatus controlling unit 164. Note that, here,
although the example has been described in which the
threshold value reached notification is performed from
the radiation generating apparatus controlling unit 164
of the radiation imaging apparatus 100, the first embod-
iment is not limited to this aspect. For example, the dose
value of the radiation R for each certain time period may
be transmitted from the radiation generating apparatus
controlling unit 164 to the radiation generating apparatus
240, and when the radiation generating apparatus 240
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determines that the received dose value of the radiation
R has reached the threshold value, the irradiation stop
of the radiation R may be performed. Further, for exam-
ple, the dose (arrived dose) of the radiation R for each
certain time period may be transmitted from the radiation
generating apparatus controlling unit 164 to the radiation
generating apparatus 240, and the radiation generating
apparatus 240 may calculate the dose value of the radi-
ation R by accumulating the dose of the radiation R, and
also perform the subsequent processing.

[0076] After the irradiation stop of the radiation R, the
radiation detector 110 detects the incident radiation R as
electric signals related to a radiation image (radiation im-
age signal). On this occasion, the radiation imaging ap-
paratus 100 drives each pixel of the radiation detector
110 by the driving circuit 120, and reads out the radiation
image signal to the read out circuit 130. In the read out
circuit 130, an analog radiation image signal is converted
into a digital radiation image signal by the AD converter
133. Then, the signal processing unit 150 subtracts, for
example, the electric signal related to one of the dark
current component and the crosstalk component gener-
ated by the correction pixels 112 from the radiation image
signal generated by the detection pixels 111, and obtains
the information (radiation image data) indicating a proper
radiation image. Then, the obtained radiation image data
is transferred from the radiation imaging apparatus 100
to the controlling apparatus 310 via the communication
controlling apparatus 220, etc.

[0077] The controlling apparatus 310 performs image
processing of the radiation image data received from the
radiation imaging apparatus 100. Then, the controlling
apparatus 310 displays, on the display apparatus 340, a
radiation image based on the radiation image data sub-
jected to the image processing. In the first embodiment,
the controlling apparatus 310 also functions as an image
processing apparatus and a display controlling appara-
tus.

[0078] FIG. 5is a timing chart for illustrating an exam-
ple of the timing of communication between the radiation
generating apparatus 240 and the radiation imaging ap-
paratus 100 illustrated in FIG. 1. Specifically, FIG. 5 il-
lustrates the timing chart in a case of performing hand-
shake communication between the radiation generating
apparatus 240 and the radiation imaging apparatus 100.
On this occasion, a handshaking signal related to the
imaging preparation between the radiation generating
apparatus 240 and the radiation imaging apparatus 100
utilizes one of an exclusive digital communication path
and its equivalent path. Hereinafter, using FIG. 5, the
details of the handshake communication at the time of
radiation imaging will be described.

[0079] First, using (a) in FIG. 5 illustrated on the left
side of FIG. 5, a sequence for determining the irradiation
time of the radiation R by the radiation generating appa-
ratus 240 side will be described.

[0080] In the case illustrated in this (a) in FIG. 5, the
radiation generating apparatus 240 performs preparation
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for generating radiation in accordance with an operation
of the radiation irradiation switch 320 by the operator S.
Atthe time when the anode rotation speed of the radiation
source 250 is stabilized and the preparation of the other
internal circuits is completed, the radiation generating
apparatus 240 outputs an imaging preparation request-
ing signal 501 illustrated in FIG. 5 at a request level. The
imaging preparation requesting signal 501 at the output
request level is transmitted to the radiation imaging ap-
paratus 100 via the communication controlling apparatus
220. Then, at the time when the imaging preparation is
completed, the radiation imaging apparatus 100 outputs
an imaging preparation completion signal 502 at a prep-
aration completion level to the radiation generating ap-
paratus 240 via the communication controlling apparatus
220. Then, the radiation generating apparatus 240 mon-
itors the other signal states, and after confirming that all
preparations states are ready, irradiates the radiation R
from the radiation source 250. Then, the radiation gen-
erating apparatus 240 stops the irradiation of the radia-
tion R based on the radiation irradiation time that is set
by the operator S, and outputs the imaging preparation
requesting signal 501 at a not-request level. According
to the imaging preparation requesting signal 501 at the
not-requestlevel output from the radiation generating ap-
paratus 240, the radiation imaging apparatus 100 causes
the imaging preparation completion signal 502 to transit
to a not-completed state.

[0081] Subsequently, using (b)in FIG. 5 illustrated on
the right side of FIG. 5, a sequence in a case where a
sufficient arrived dose is detected will be described.
[0082] The sequence illustrated in (b) in FIG. 5 is the
same as the sequence illustrated in (a) in FIG. 5, until
the radiation R is irradiated. Thereafter, in the sequence
illustrated in (b) in FIG. 5, when a sufficient arrived dose
of the radiation R is detected in the inside of the radiation
imaging apparatus 100, the radiation imaging apparatus
100 causes the imaging preparation completion signal
502 to transition to a not-completed state, even when the
imaging preparation requesting signal 501 is in a request
state. Then, the radiation generating apparatus 240 de-
tects that the imaging preparation completion signal 502
has transitioned to the non-completed state, and stops
the irradiation of the radiation R from the radiation source
250.

[0083] Note that, although the signals are represented
in logical circuit signal forms in FIG. 5, as for the imaging
preparation requesting signal 501 and the imaging prep-
aration completion signal 502, the communication be-
tween the radiation generating apparatus 240 and the
radiation imaging apparatus 100 may be realized by com-
mand communication. However, in the first embodiment,
a signal path capable of transmitting a stop signal in 1
ms or less is desirable, since the signal path is used for
exposure control simultaneously with the handshake op-
eration at the time of irradiation of the radiation R, or
suppression of the irradiating radiation R when a suffi-
cient dose is reached. In this viewpoint, a mechanical
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relay, etc. is not desirable, and a photo coupler, a pho-
tomos relay, etc. should be employed for a device to be
used for an IF signal generating unit. Additionally, also
for the command communication, notlow speed RS232C
and wireless communication or the like that is not reliable
for high speed communication, but Ethernet communi-
cation that eliminates other devices by using
100BaseTX/1000BaseT or the like with cables, and ded-
icated communication that can guarantee the delay time
are desirable. On the other hand, in a case where only
the dose suppression for excessive irradiation of the ra-
diation R that does not contribute to image quality im-
provement is intended, if the specification is specified
such that a stop function may be activated at the time of
long time irradiation for, for example, about 1s, the object
can be achieved even when there is delay of, forexample,
about 100 ms. Therefore, the function realization is pos-
sible with an interface performing the normal imaging
handshake that does not intend the dose suppression,
and including the configuration previously listed as the
inappropriate example.

[0084] FIG. 6 is a flowchart for illustrating an example
of the processing procedure in a control method of the
radiation imaging system 10 according to the first em-
bodiment of the present invention. Hereinafter, using this
FIG. 6, a method will be described that sets an AEC stop
condition on the radiation imaging apparatus 100 side,
according to an AEC irradiation stop condition that is set
in an existing AEC system (that may be configured by
the AEC sensor 210 and the radiation generating appa-
ratus 240).

[0085] Note that the flowchart illustrated in FIG. 6 is
normally implemented by a serviceman, when introduc-
ing the AEC function on the new radiation imaging ap-
paratus 100 side into the existing AEC system. First, an
AEC setting flow on the radiation imaging apparatus 100
side is selected via the input apparatus 330 by the oper-
ator S as the serviceman. This selection of the AEC set-
ting flow is generally provided in a menu for servicemen.
[0086] When the AEC setting flow is started, in step
S601 of FIG. 6, the controlling apparatus 310 notifies the
radiationimaging apparatus 100 thatthe AEC setting flow
is started.

[0087] Subsequently, in step S602, for example, the
controlling apparatus 310 sets the automatic exposure
control (AEC) function of the radiation R by the AEC sen-
sor210, whichis the existing AEC system, to ON. Further,
in step S602, for example, the controlling apparatus 310
sets the automatic exposure control (AEC) function of
the radiation R by the radiation detector 110 of the radi-
ation imaging apparatus 100 to OFF. For example, the
controlling apparatus 310 that sets ON/OFF of the auto-
matic exposure control (AEC) function of the radiation R
by this radiation detector 110 and AEC sensor 210 con-
figures an "on/off setting unit".

[0088] Here, in the first embodiment, the AEC function
includes a dose value detecting function for the automatic
exposure control (AEC) of the radiation R, and a thresh-
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old value reached notifying function in a case where the
dose value of the radiation R detected by the dose value
detecting function reaches the threshold value. Then,
setting the AEC function to ON is, for example, setting
both the dose value detecting function and the threshold
value reached notifying function to ON. Additionally, set-
ting the AEC function to OFF is, for example, setting one
or both of the dose value detecting function and the
threshold value reached notifying function to OFF (that
is, at least one of the dose value detecting function and
the threshold value reached notifying function is turned
OFF). On this occasion, in the first embodiment, for ex-
ample, the controlling apparatus 310 can independently
set turning OFF of the dose value detecting function and
turning OFF of the threshold value reached notifying
function.

[0089] When the setting in step S602 is performed, the
processing of radiation imaging (first radiation imaging)
in which the automatic exposure control (AEC) by the
AEC sensor210is performed is started. Specifically, first,
in step S603, for example, the controlling apparatus 310
selects an imaging protocol, which is a target of the ex-
isting AEC (the automatic exposure control by the AEC
sensor 210), based on the information that is input by the
operator S via the input apparatus 330. On this occasion,
the imaging site information of the subject H is included
in the imaging protocol. Then, according to the setimag-
ing protocol, frame rate setting information, sensitivity
setting information, and so on are transmitted to the ra-
diation imaging apparatus 100 as animaging mode. Also,
in step S603, for example, the radiation generating ap-
paratus 240 sets theirradiation conditions of the radiation
R, based on the information that is input by the operator
S via the console 350. On this occasion, the setting of
the tube voltage and tube current of the radiation source
250, irradiation time timeout setting and so on are includ-
ed in the irradiation conditions.

[0090] Subsequently, in step S604, the radiation gen-
erating apparatus 240 irradiates the radiation R from the
radiation source 250, based on the irradiation conditions,
etc. that are set in step S603. Thereafter, when the ac-
cumulated value of an analog signal from the existing
AEC sensor 210 reaches a predetermined threshold val-
ue, the radiation generating apparatus 240 stops the ir-
radiation of the radiation R from the radiation source 250.
[0091] Subsequently, in step S605, the radiation im-
aging apparatus 100 stores, in the memory 163, pixel
values related to electric signals in the plurality of pixels
of the radiation detector 110 at the time when the irradi-
ation of the radiation R by the radiation generating ap-
paratus 240 is stopped. On this occasion, the radiation
imaging apparatus 100 stores, in the memory 163, the
pixel values related to the electric signals obtained in the
plurality of pixels included in one or more regions of in-
terest that are selected from the plurality of regions of
interest (ROI) 301 to 305, for each radiation image ob-
tained by the first radiation imaging. Note that the pixel
values stored in the memory 163 here correspond to im-
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age signal output values in the plurality of pixels included
in one or more selected regions of interest.

[0092] Subsequently, in step S606, for example, the
radiation imaging apparatus 100 determines whether or
not a predetermined number of times of radiationimaging
is completed. Here, in the first embodiment, the irradia-
tion of the radiation R with the same imaging protocol
may be performed a plurality of times. The influence due
to variation in each radiation imaging can be reduced by
performing the irradiation of the radiation R a plurality of
times, and calculating the average value of the image
signal output value for each radiation imaging. As aresult
of this determination in step S606, if the predetermined
number of times of radiation imaging is not completed
(step S606/NO), the processing returns to step S604,
and step S604 and the subsequent processing are per-
formed again.

[0093] On the other hand, as the result of the determi-
nation in step S606, if the predetermined number of times
of radiation imaging is completed (step S606/YES), the
processing proceeds to step S607. When the processing
proceeds to step S607, for example, the radiation imag-
ing apparatus 100 or the controlling apparatus 310 de-
termines whether or not the selection of the target imag-
ing protocol is completed. This processing in step S607
is for repeating the same processing also for the remain-
ing imaging protocols that require the AEC setting in the
radiation imaging apparatus 100. As a result of this de-
termination in step S607, if the selection of the target
imaging protocol is not completed (step S607/NO), the
processing returns to step S603, and step S603 and the
subsequent processing are performed again.

[0094] On the other hand, as the result of the determi-
nation in step S607, if the selection of the target imaging
protocol is completed (step S607/YES), the processing
proceeds to step S608. When the processing proceeds
to step S608, the radiation imaging apparatus 100 sets
the pixel value (image signal output value) in the imaging
mode corresponding to each imaging protocol, which is
stored in the memory 163 in step S605, as the threshold
value in the automatic exposure control of the radiation
R by the radiation detector 110. This threshold value set
in step S608 is the threshold value used in the second
radiation imaging in which the automatic exposure con-
trol of the radiation R by the radiation detector 110 is
performed after the first radiation imaging in which the
automatic exposure control by the AEC sensor 210 is
performed. This processing in step S608 is performed
in, for example, the configuration unit of the radiation im-
aging apparatus 100, such as the CPU 162 or the radi-
ation generating apparatus controlling unit 164. Then,
the configuration unit (the CPU 162 or the radiation gen-
erating apparatus controlling unit 164) of the radiation
imaging apparatus 100 that performs this setting of the
threshold value in step S608 configures a "threshold val-
ue setting unit".

[0095] Then, when it proceeds to the second radiation
imaging, in a case where the dose value of the radiation
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R that is incident on the pixel array 110a (the selected
region of interest) reaches the threshold value that is set
in step S608, the radiation generating apparatus control-
ling unit 164 performs the threshold value reached noti-
fication to the radiation generating apparatus 240. The
radiation generating apparatus controlling unit 164 that
performs this threshold value reached notification con-
figures a "notifying unit".

[0096] When the processinginstep S608iscompleted,
the processing of the flowchart illustrated in FIG. 6 is
ended.

[0097] By performingthe above-described processing,
the AEC can also be performed in the AEC function of
the newly introduced radiation imaging apparatus 100,
under an irradiation dose condition of the radiation R
equivalent to that in the automatic exposure control
(AEC) by the AEC sensor 210 which is the existing AEC
system. Note that, when the AEC setting of the radiation
imaging apparatus 100 according to the firstembodiment
is performed, the AEC according to the arrived dose in
the pixel array 110a of the radiation imaging apparatus
100 will be set. Thatis, even if the AEC sensor 210 which
is the existing AEC system is removed after the setting,
an image having pixel output values aimed as a radiation
image will be obtained from the radiation imaging appa-
ratus 100.

[0098] Note that, although the example illustrated in
FIG. 1 which has the configuration including the standing
position stand 200 is described as the radiation imaging
system 10, the radiation imaging system 10 is not limited
to this, and may have a configuration including, for ex-
ample, a fluoroscopy table. Additionally, in the example
illustrated in FIG. 6, although the setting of the threshold
value by the AEC on the radiation imaging apparatus 100
side is performed immediately before the end of the flow-
chartillustrated in FIG. 6, the setting is not limited to this.
For example, the setting of the threshold value by the
AEC on the radiation imaging apparatus 100 side may
be performed for each imaging protocol so as to achieve
the same object.

[0099] In the first embodiment described above, the
threshold value related to the automatic exposure control
(AEC) in the second radiation imaging in which the AEC
by the radiation detector 110 is performed after the first
radiation imaging in which the AEC of the radiation R by
the AEC sensor 210 is performed is set as follows. Spe-
cifically, in the first embodiment, the threshold value re-
lated to the AEC in the second radiation imaging is set
based on the pixel values in the plurality of pixels of the
radiation detector 110 at the time when the irradiation of
the radiation R by the radiation generating apparatus 240
is stopped in the first radiation imaging (step S608 of FIG.
6). Then, when the processing proceeds to the second
radiation imaging, in a case where the dose value of the
radiation R that is incident on the radiation detector 110
reaches the set threshold value, the radiation generating
apparatus controlling unit 164 performs the threshold val-
ue reached notification to the radiation generating appa-
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ratus 240.

[0100] According to such a configuration, in the radia-
tion imaging system 10 that performs the automatic ex-
posure control (AEC) of the radiation, the automatic ex-
posure control by the AEC sensor 210 can be reflected
to the automatic exposure control by the radiation detec-
tor 110 with high accuracy. Accordingly, the AEC setting
according to the existing AEC sensor 210 can be taken
over to the radiation imaging apparatus 100, even in var-
ious combinations of the manufacturer of the radiation
generating apparatus 240 and the manufacturer of the
radiation imaging apparatus 100 (for example, when the
manufacturers of the respective apparatuses are differ-
ent).

(Second Embodiment)

[0101] Next, the second embodiment of the present
invention will be described. Note that, in the description
of the second embodiment set forth below, a description
is omitted for the matters in common with the above-
described firstembodiment, and a description of the mat-
ters different from the above-described first embodiment
will be made.

[0102] The schematic configuration of a radiation im-
aging system according to the second embodimentis the
same as the schematic configuration of the radiation im-
aging system 10 according to the first embodiment illus-
trated in FIG. 1. Additionally, the internal configuration of
the radiation imaging apparatus 100 according to the sec-
ond embodimentis the same as the internal configuration
of the radiation imaging apparatus 100 according to the
first embodiment illustrated in FIG. 2. In addition, the ar-
rangement example of the plurality of regions of interest
(ROI) that are set in the pixel array 110a, which is the
imaging region of the radiation detector 110 in the first
embodiment illustrated in FIG. 3, can also be applied in
the second embodiment. Further, the internal configura-
tion of the imaging apparatus controlling unit 160 accord-
ing to the second embodiment is the same as the internal
configuration of the imaging apparatus controlling unit
160 according to the firstembodimentillustratedin FIG. 4.
[0103] The above-described first embodiment has the
mode in which the threshold value related to the AEC in
the second radiation imaging is set based on the pixel
values related to the electric signals obtained in the plu-
rality of pixels of the radiation detector 110 for each ra-
diation image obtained in the first radiation imaging. On
the other hand, the second embodiment has a mode in
which the threshold value related to the AEC in the sec-
ond radiation imaging is set based on the pixel values
related to the electric signals obtained in the plurality of
pixels of the radiation detector 110, for each predeter-
mined time period shorter than the obtaining time period
of a radiation image in the first radiation imaging.
[0104] Additionally, the above-described first embodi-
ment has the mode in which the automatic exposure con-
trol (AEC) function of the radiation by the radiation de-
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tector 110 is merely set to OFF at the time of the first
radiation imaging (step S602 of FIG.6). On the other
hand, in the second embodiment, specifically, a mode
will be illustrated in which, among the above-described
AEC functions, the dose value detecting function is set
to ON, and the threshold value reached notifying function
is set to OFF at the time of the first radiation imaging.
[0105] FIG. 7 is a flowchart for illustrating an example
of the processing procedure in a control method of the
radiation imaging system 10 according to the second em-
bodiment of the present invention.

[0106] Note that, similar to the above-described flow-
chartillustrated in FIG. 6, the flowchart illustrated in FIG.
7 may be implemented by the serviceman, when intro-
ducing the AEC function on the new radiation imaging
apparatus 100 side into the existing AEC system. First,
an AEC setting flow on the radiation imaging apparatus
100 side is selected via the input apparatus 330 by the
operator S as the serviceman. This selection of the AEC
setting flow is generally provided in a menu for service-
men.

[0107] When the AEC setting flow is started, in step
S701 of FIG. 7, the controlling apparatus 310 notifies the
radiation imaging apparatus 100 thatthe AEC setting flow
is started.

[0108] Subsequently, in step S702, for example, the
controlling apparatus 310 sets the automatic exposure
control (AEC) function of the radiation R by the AEC sen-
sor 210, whichis the existing AEC system, to ON. Further,
in step S702, for example, the controlling apparatus 310
sets the automatic exposure control (AEC) function of
the radiation R by the radiation detector 110 of the radi-
ation imaging apparatus 100 to OFF. Here, in the second
embodiment, when setting the AEC function by the radi-
ation detector 110 to OFF, the above-described dose val-
ue detecting function is set to ON, and the above-de-
scribed threshold value reached notifying function is set
to OFF.

[0109] When the setting in step S702 is performed, the
processing of radiation imaging (first radiation imaging)
in which the automatic exposure control (AEC) by the
AEC sensor210is performed is started. Specifically, first,
in step S703, for example, the controlling apparatus 310
selects an imaging protocol, which is a target of the ex-
isting AEC (the automatic exposure control by the AEC
sensor 210), based on the information that is input by the
operator S via the input apparatus 330. On this occasion,
the imaging site information of the subject H is included
in the imaging protocol. Then, according to the setimag-
ing protocol, frame rate setting information, sensitivity
setting information, and so on are transmitted to the ra-
diation imaging apparatus 100 as animaging mode. Also,
in step S703, for example, the radiation generating ap-
paratus 240 sets theirradiation conditions of the radiation
R, based on the information that is input by the operator
S via the console 350. On this occasion, the setting of
the tube voltage and tube current of the radiation source
250, irradiation time timeout setting and so on are includ-
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ed in the irradiation conditions.

[0110] Subsequently, in step S704, the radiation gen-
erating apparatus 240 irradiates the radiation R from the
radiation source 250, based on the irradiation conditions,
etc. that are set in step S703. Thereafter, when the ac-
cumulated value of an analog signal from the existing
AEC sensor 210 reaches a predetermined threshold val-
ue, the radiation generating apparatus 240 stops the ir-
radiation of the radiation R from the radiation source 250.
[0111] Subsequently, in step S705, the radiation im-
aging apparatus 100 stores, in the memory 163, pixel
values related to electric signals in the plurality of pixels
of the radiation detector 110 at the time when the irradi-
ation of the radiation R by the radiation generating ap-
paratus 240 is stopped. On this occasion, the radiation
imaging apparatus 100 stores, in the memory 163, the
pixel values of the plurality of pixels included in one or
more selected regions of interest (ROI), for each prede-
termined time period shorter than the obtaining time pe-
riod of a radiation image in the first radiation imaging (for
example, in real time). Note that the pixel values stored
in the memory 163 here correspond to the dose detection
value, which is the accumulated value of the dose (arrived
dose) detected in the predetermined time period in the
plurality of pixels included in the one or more selected
regions of interest. However, in the second embodiment,
since the threshold value reached notifying function of
the radiation imaging apparatus 100 is set to OFF in step
S702, the irradiation stop of the radiation R is not per-
formed by the action on the radiation imaging apparatus
100 side.

[0112] Subsequently, in step S706, similar to step
S606 of FIG. 6, for example, the radiation imaging appa-
ratus 100 determines whether or not a predetermined
number of times of radiation imaging is completed. As a
result of this determination in step S706, if the predeter-
mined number of times of radiation imaging is not com-
pleted (step S706/NO), the processing returns to step
S704, and step S704 and the subsequent processing are
performed again.

[0113] On the other hand, as the result of the determi-
nationin step S706, if the predetermined number of times
of radiation imaging is completed (step S706/YES), the
processing proceeds to step S707.

[0114] When the processing proceeds to step S707,
similar to step S607 of FIG. 6, for example, the radiation
imaging apparatus 100 or the controlling apparatus 310
determines whether or not the selection of the target im-
aging protocol is completed. As a result of this determi-
nation in step S707, if the selection of the target imaging
protocol is notcompleted (step S707/NO), the processing
returns to step S703, and step S703 and the subsequent
processing are performed again.

[0115] On the other hand, as the result of the determi-
nation in step S707, if the selection of the target imaging
protocol is completed (step S707/YES), the processing
proceeds to step S708. When the processing proceeds
to step S708, the radiation imaging apparatus 100 sets
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the pixel value (dose detection value) in the imaging
mode corresponding to each imaging protocol stored in
the memory 163 in step S705 as the threshold value in
the automatic exposure control of the radiation R by the
radiation detector 110. This threshold value set in step
S708 is the threshold value used in the second radiation
imaging in which the automatic exposure control of the
radiation R by the radiation detector 110 is performed
after the first radiation imaging in which the automatic
exposure control by the AEC sensor 210 is performed.
This processing in step S708 is performed in, for exam-
ple, the configuration unit of the radiation imaging appa-
ratus 100, such as the CPU 162 or the radiation gener-
ating apparatus controlling unit 164. Then, the configu-
ration unit (the CPU 162 or the radiation generating ap-
paratus controlling unit 164) of the radiation imaging ap-
paratus 100 that performs this setting of the threshold
value in step S708 configures the "threshold value setting
unit".

[0116] Then,whenthe processingproceeds to the sec-
ond radiation imaging, in a case where the dose value
of the radiation R that is incident on the pixel array 110a
(the selected region of interest) reaches the threshold
value that is set in step S708, the radiation generating
apparatus controlling unit 164 performs the threshold val-
ue reached notification to the radiation generating appa-
ratus 240. The radiation generating apparatus controlling
unit 164 that performs this threshold value reached no-
tification configures the "notifying unit".

[0117] Whenthe processinginstep S708is completed,
the processing of the flowchart illustrated in FIG. 7 is
ended.

[0118] Inthis second embodiment, when differentdrive
control is performed for the AEC driving of the radiation
imaging apparatus 100 for calculating the dose detection
value, and the normal image signal output driving of the
pixels, the accuracy of the setting of the threshold value
related to the AEC is further improved. Accordingly, the
AEC can also be performed in the AEC function of the
newly introduced radiationimaging apparatus 100, under
an irradiation dose condition of the radiation R equivalent
to that in the automatic exposure control (AEC) by the
AEC sensor 210 which is the existing AEC system.
[0119] According to the second embodiment, similar
to the above-described first embodiment, in the radiation
imaging system 10 that performs the automatic exposure
control (AEC) of the radiation, the automatic exposure
control by the AEC sensor 210 can be reflected to the
automatic exposure control by the radiation detector 110
with high accuracy. Accordingly, the AEC setting accord-
ing to the existing AEC sensor 210 can be taken over to
the radiation imaging apparatus 100, even in various
combinations of the manufacturer of the radiation gen-
erating apparatus 240 and the manufacturer of the radi-
ation imaging apparatus 100 (for example, when the
manufacturers of the respective apparatuses are differ-
ent).
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(Modifications)

[0120] The above-described first and second embod-
iments have the mode in which the threshold value re-
lated to the AEC in the second radiation imaging is set
based on the pixel values in the plurality of pixels of the
radiation detector 110 at the time when the irradiation of
the radiation R by the radiation generating apparatus 240
is stopped in the first radiation imaging. For example, a
mode may be taken that can switch between the thresh-
old value that is set in the above-described first and sec-
ond embodiments, and the threshold value held in the
radiation imaging apparatus 100, as the threshold value
related to the AEC in the second radiationimaging, based
on one of an instruction by the operator S and the subject
information related to the subject. Here, a recommended
value by the manufacturer of the radiation imaging ap-
paratus 100, etc. can be listed as the threshold value
held in the radiation imaging apparatus 100. Accordingly,
whether to perform the control in line with the existing
AEC system, or the control in line with the recommended
value of the newly introduced radiation imaging appara-
tus 100 can be switched based on one of the instruction
by the operator S and the subject information.

[0121] Additionally, in the above-described first and
second embodiments, after reflecting the AEC function
ofthe AEC sensor 210, which is the existing AEC system,
to the AEC function of the newly introduced radiation im-
aging apparatus 100, the AEC sensor 210 may be de-
tached or may be left attached as is. if the existing AEC
sensor 210 is removed, the effect can be obtained that
the actual irradiation dose to the subject H can be re-
duced by the radiation attenuation amount of the existing
AEC sensor 210 at the time when the threshold value is
reached. On the other hand, if the existing AEC sensor
210 is left attached as is, the AEC as before can be per-
formed also in radiation imaging that does not use the
radiation imaging apparatus 100, for the purpose of back-
up, etc.

[0122] According to each of the above-described em-
bodiments and modifications, in the radiation imaging
system that performs the automatic exposure control
(AEC) of the radiation, the automatic exposure control
by the AEC sensor can be reflected to the automatic ex-
posure control by the radiation detector with high accu-
racy. In addition, even if it is difficult to provide a commu-
nication unit that obtains the AEC information due to the
reason that the manufacturer of the radiation generating
apparatus is different from the manufacturer of the radi-
ation imaging apparatus, etc., the automatic exposure
control information can be reflected with high accuracy.
Additionally, even if the setting of the AEC information is
adjustedin an old system, the automatic exposure control
information can be reflected in a manner applicable to a
new system.
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Other Embodiments

[0123] Embodiment(s) of the present invention can al-
so be realized by a computer of a system or apparatus
that reads out and executes computer executable in-
structions (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 me-
dium’) to perform the functions 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 functions 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 per-
form 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 comprise
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
toread out and execute the computer executable instruc-
tions. The computer executable instructions may be pro-
vided to the computer, for example, from a network or
the storage medium. The storage medium may include,
forexample, one or more of a hard disk, a random-access
memory (RAM), a read only memory (ROM), a storage
of distributed computing 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.

Claims
1. A radiation imaging apparatus, comprising:

a radiation detector including a pixel array in
which a plurality of pixels being capable of de-
tecting radiation as electric signals are ar-
ranged, the radiation transmitted through an
AEC sensor used for performing automatic ex-
posure control of radiation irradicated from a ra-
diation generating apparatus;

a notifying unit configured to perform threshold
value reached notification to the radiation gen-
erating apparatus, if a dose value of the radiation
incident on the pixel array reaches a threshold
value; and characterized in that the apparatus
further comprises:

a threshold value setting unit configured to set
the threshold value in second radiation imaging
in which automatic exposure control of the radi-
ation by the radiation detector is performed after
first radiation imaging in which the automatic ex-
posure control of the radiation by the AEC sen-
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sor is performed, based on pixel values related
to the electric signals detected by the plurality
of pixels in the first radiation imaging.

A radiation imaging apparatus according to claim 1,
wherein the threshold value setting unit is configured
to set the threshold value in the second radiation
imaging based on the pixel values related to the elec-
tric signals obtained in the plurality of pixels for each
radiation image obtained in the first radiation imag-

ing.

A radiation imaging apparatus according to claim 1,
wherein the threshold value setting unit is configured
to set the threshold value in the second radiation
imaging based on the pixel values related to the elec-
tric signals obtained in the plurality of pixels for each
predetermined time period shorter than an obtaining
time period of a radiation image in the first radiation
imaging.

A radiation imaging apparatus according to any one
of claims 1 to 3 wherein a region of interest including
a plurality of pixels is provided in a part of a region
of the pixel array, and

the threshold value setting unit is configured to set
the threshold value in the second radiation imaging
based on pixel values in the plurality of pixels includ-
ed in the region of interest.

A radiation imaging apparatus according to claim 4,
wherein a plurality of regions of interest are provided
in the pixel array, and

the threshold value setting unit is configured to set
the threshold value in the second radiation imaging
based on the pixel values in the plurality of pixels
included in the plurality of regions of interest.

A radiation imaging apparatus according to any one
of claims 1 to 5, further comprising:

an on/off setting unit configured to set ON/OFF
of the automatic exposure control of the radia-
tion by the radiation detector,

wherein the on/off setting unit is configured to
set the automatic exposure control of the radia-
tion by the radiation detector to OFF when the
first radiation imaging is performed.

A radiation imaging apparatus according to claim 6,
wherein, when setting the automatic exposure con-
trol of the radiation by the radiation detector to OFF,
the on/off setting unit is configured to perform at least
one setting of turning OFF a dose value detecting
function of the radiation based on the pixel values in
the plurality of pixels, and turning OFF a threshold
value reached notifying function by the notifying unit
based on the dose value detecting function.
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A radiation imaging apparatus according to claim 7,
wherein the on/off setting unit is configured to inde-
pendently set turning OFF the dose value detecting
function and turning OFF the threshold value
reached notifying function.

A radiation imaging apparatus according to claim 7
or 8, wherein the on/off setting unit is configured to
set the dose value detecting function to ON and set
the threshold value reached notifying function to OFF
when the first radiation imaging is performed.

A radiation imaging apparatus according to any one
of claims 1 to 5, wherein the threshold value in the
second radiation imaging is switchable between a
threshold value based on the pixel values related to
the electric signals obtained in the plurality of pixels,
and a threshold value held in the radiation imaging
apparatus comprising the radiation detector, based
on one of an instruction by an operator and subject
information related to the subject.

A radiation imaging apparatus according to any one
of claims 1 to 10, wherein the pixel array includes a
plurality of first pixels configured to detect the radi-
ation as electric signals, and a plurality of second
pixels configured to detect the radiation as electric
signals with a sensitivity different from a sensitivity
of the plurality of first pixels.

A radiation imaging apparatus according to any one
of claims 1 to 11, wherein the pixel values include
an accumulated value of the electric signals detected
by the plurality of pixels.

A radiation imaging apparatus according to any one
of claims 1 to 12, wherein the threshold value setting
unit is configured to set the threshold value in the
second radiation imaging based on the pixel values
related to the electric signals in the plurality of pixels
when irradiation of the radiation by the radiation gen-
erating apparatus is stopped in the first radiation im-

aging.
A radiation imaging system comprising:

a radiation imaging apparatus according to any
one of claims 1 to 13;

a controlling apparatus connected with the radi-
ation imaging apparatus and the radiation gen-
erating apparatus, and configured to control the
radiation imaging apparatus and the radiation
generating apparatus.

A control method of a radiation imaging apparatus
comprising a radiation detector including a pixel ar-
ray in which a plurality of pixels being capable of
detecting radiation as electric signals are arranged,



29 EP 4 124 297 B1 30

the radiation transmitted through an AEC sensor
used for performing automatic exposure control of
radiation irradiated from a radiation generating ap-
paratus, the control method comprising:

a notifying step for performing threshold value
reached notification to the radiation generating ap-
paratus, if a dose value of the radiation incident on
the pixel array reaches a threshold value; and char-
acterized in further comprising:

a threshold value setting step for setting the thresh-
old value in second radiation imaging in which auto-
matic exposure control of the radiation by the radi-
cation detector is performed after first radiation im-
aging in which the automatic exposure control of the
radiation by the AEC sensor is performed, based on
pixel values related to the electric signals detected
by the plurality of pixels in the first radiation imaging.

Patentanspriiche

Strahlungsbildgebungsvorrichtung, umfassend:

einen Strahlungsdetektor, der eine Pixelanord-
nung enthalt, in welcher mehrere Pixel, welche
in der Lage sind, Strahlung als elektrische Sig-
nale zu detektieren, angeordnet sind, wobei die
Strahlung durch einen AEC-Sensor Ubertragen
wird, der zum Durchfiihren einer automatischen
Bestrahlungssteuerung der Strahlung verwen-
det wird, die von einer Strahlungserzeugungs-
vorrichtung ausgestrahlt wird;

eine Benachrichtigungseinheit, die konfiguriert
ist, eine Benachrichtigung tiber einen erreichten
Schwellenwert an die Strahlungserzeugungs-
vorrichtung durchzufiihren, falls ein Dosiswert
der auf die Pixelanordnung einfallenden Strah-
lung einen Schwellenwert erreicht; und da-
durch gekennzeichnet, dass die Vorrichtung
ferner umfasst:

eine Schwellenwert-Einstelleinheit, die konfigu-
riert ist, den Schwellenwert in einer zweiten
Strahlungsbildgebung, bei welcher eine auto-
matische Bestrahlungssteuerung der Strahlung
durch den Strahlungsdetektor nach einer ersten
Strahlungsbildgebung durchgefiihrt wird, bei
welcher die automatische Bestrahlungssteue-
rung der Strahlung durch den AEC-Sensor
durchgefiihrt wird, basierend auf Pixelwerten,
welche sich auf die elektrischen Signale bezie-
hen, welche durch die mehreren Pixel in der ers-
ten Strahlungsbildgebung detektiert werden,
einzustellen.

2. Strahlungsbildgebungsvorrichtung nach Anspruch

1, wobei die Schwellenwert-Einstelleinheit konfigu-
riert ist, den Schwellenwert bei der zweiten Strah-
lungsbildgebung basierend auf den Pixelwerten ein-
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zustellen, welche sich auf die elektrischen Signale
beziehen, welche in den mehreren Pixeln fiir ein je-
weiliges in der ersten Strahlungsbildgebung erhal-
tenes Strahlungsbild erhalten werden.

Strahlungsbildgebungsvorrichtung nach Anspruch
1, wobei die Schwellenwert-Einstelleinheit konfigu-
riert ist, den Schwellenwert bei der zweiten Strah-
lungsbildgebung basierend auf den Pixelwerten ein-
zustellen, welche sich auf die elektrischen Signale
beziehen, welche in den mehreren Pixeln fir eine
jeweilige vorbestimmte Zeitspanne erhalten werden,
die kurzer als eine Erhaltungszeitspanne eines
Strahlungsbilds in der ersten Strahlungsbildgebung
ist.

Strahlungsbildgebungsvorrichtung nach einem der
Anspriiche 1 bis 3, wobei ein mehrere Pixel enthal-
tendes, Betrachtungsgebiet in einem Teil eines Ge-
biets der Pixelanordnung vorgesehen ist, und

die Schwellenwert-Einstelleinheit konfiguriert ist,
den Schwellenwert bei der zweiten Strahlungsbild-
gebung basierend auf Pixelwerten in den mehreren
Pixeln, welche im Betrachtungsgebiet enthalten
sind, einzustellen.

Strahlungsbildgebungsvorrichtung nach Anspruch
4, wobei mehrere Betrachtungsgebiete in der Pixe-
lanordnung vorgesehen sind, und

die Schwellenwert-Einstelleinheit konfiguriert ist,
den Schwellenwert bei der zweiten Strahlungsbild-
gebung basierend auf den Pixelwerten in den meh-
reren Pixeln, welche in den mehreren Betrachtungs-
gebieten enthalten sind, einzustellen.

Strahlungsbildgebungsvorrichtung nach einem der
Anspriiche 1 bis 5, ferner umfassend:

eine Ein/Aus-Einstelleinheit, die konfiguriert ist,
die automatische Bestrahlungssteuerung der
Strahlung durch den Strahlungsdetektor auf
EIN/AUS einzustellen,

wobei die Ein/Aus-Einstelleinheit konfiguriert
ist, die automatische Bestrahlungssteuerung
der Strahlung durch den Strahlungsdetektor auf
AUS einzustellen, wenn die erste Strahlungs-
bildgebung durchgefiihrt wird.

Strahlungsbildgebungsvorrichtung nach Anspruch
6, wobei, wenn die automatische Bestrahlungssteu-
erung der Strahlung durch den Strahlungsdetektor
auf AUS eingestellt wird, die Ein/Aus-Einstelleinheit
konfiguriert ist, mindestens eine Einstellung des
Ausschaltens einer Dosiswert-Detektionsfunktion
der Strahlung basierend auf den Pixelwerten in den
mehreren Pixeln und des Ausschaltens einer Be-
nachrichtigungsfunktion Gber einen erreichten
Schwellenwert durch die Benachrichtigungseinheit
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basierend auf der Dosiswert-Detektionsfunktion
durchzufihren.

Strahlungsbildgebungsvorrichtung nach Anspruch
7, wobei die Ein/Aus-Einstelleinheit konfiguriert ist,
das Ausschalten der Dosiswert-Detektionsfunktion
und das Ausschalten der Benachrichtigungsfunktion
Uber einen erreichten Schwellenwert unabhéngig
einzustellen.

Strahlungsbildgebungsvorrichtung nach Anspruch 7
oder 8, wobei die Ein/Aus-Einstelleinheit konfiguriert
ist, die Dosiswert-Detektionsfunktion auf EIN einzu-
stellen und die Benachrichtigungsfunktion tber ei-
nen erreichten Schwellenwert auf AUS einzustellen,
wenn die erste Strahlungsbildgebung durchgefiihrt
wird.

Strahlungsbildgebungsvorrichtung nach einem der
Anspriche 1 bis 5, wobei der Schwellenwert bei der
zweiten Strahlungsbildgebung zwischen einem
Schwellenwert, welcher aufden Pixelwerten basiert,
welche sich auf die in den mehreren Pixeln erhalte-
nen elektrischen Signale beziehen, und einem
Schwellenwert, welcher in der den Strahlungsdetek-
tor umfassenden Strahlungsbildgebungsvorrich-
tung vorgehalten wird, basierend auf einer Anwei-
sung durch einen Bediener oder sich auf das Objekt
beziehende Objektinformation gewechselt werden
kann.

Strahlungsbildgebungsvorrichtung nach einem der
Anspriche 1 bis 10, wobei die Pixelanordnung meh-
rere erste Pixel enthalt, die konfiguriert sind, die
Strahlung als elektrische Signale zu detektieren, und
mehrere zweite Pixel enthalt, die konfiguriert sind,
die Strahlung als elektrische Signale mit einer Emp-
findlichkeit zu detektieren, welche sich von einer
Empfindlichkeit der mehreren ersten Pixel unter-
scheidet.

Strahlungsbildgebungsvorrichtung nach einem der
Anspriche 1 bis 11, wobei die Pixelwerte einen ak-
kumulierten Wert der durch die mehreren Pixel de-
tektierten elektrischen Signale enthalten.

Strahlungsbildgebungsvorrichtung nach einem der
Anspriche 1 bis 12, wobei die Schwellenwert-Ein-
stelleinheit konfiguriert ist, den Schwellenwert bei
der zweiten Strahlungsbildgebung basierend auf
den Pixelwerten einzustellen, welche sich auf die
elektrischen Signale in den mehreren Pixeln bezie-
hen, wenn die Ausstrahlung der Strahlung durch die
Strahlungserzeugungsvorrichtung bei der ersten
Strahlungsbildgebung gestoppt wird.

Strahlungsbildgebungssystem, umfassend:
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eine Strahlungsbildgebungsvorrichtung nach
einem der Anspriiche 1 bis 13;

eine Steuervorrichtung, welche mit der Strah-
lungsbildgebungsvorrichtung und der Strah-
lungserzeugungsvorrichtung verbunden ist und
konfiguriert ist, die Strahlungsbildgebungsvor-
richtung und die Strahlungserzeugungsvorrich-
tung zu steuern.

15. Steuerverfahren einer Strahlungsbildgebungsvor-

richtung, umfassend einen Strahlungsdetektor, der
eine Pixelanordnung enthalt, in welcher mehrere Pi-
xel, welche in der Lage sind, Strahlung als elektri-
sche Signale zu detektieren, angeordnet sind, wobei
die Strahlung durch einen AEC-Sensor ubertragen
wird, der zum Durchfiihren einer automatischen Be-
strahlungssteuerung der Strahlung verwendet wird,
die von einer Strahlungserzeugungsvorrichtung
ausgestrahlt wird, wobei das Steuerverfahren um-
fasst:

einen Benachrichtigungsschritt zum Durchflihren ei-
ner Benachrichtigung Giber einen erreichten Schwel-
lenwert an die Strahlungserzeugungsvorrichtung,
falls ein Dosiswert der auf die Pixelanordnung ein-
fallenden Strahlung einen Schwellenwert erreicht;
und dadurch gekennzeichnet, dass es ferner um-
fasst:

einen Schwellenwert-Einstellschritt zum Einstellen
des Schwellenwerts bei einer zweiten Strahlungs-
bildgebung, bei welcher eine automatische Bestrah-
lungssteuerung der Strahlung durch den Strahlungs-
detektor nach einer ersten Strahlungsbildgebung
durchgefiihrt wird, bei welcher die automatische Be-
strahlungssteuerung der Strahlung durch den AEC-
Sensor durchgefiihrt wird, basierend auf Pixelwer-
ten, welche sich auf die elektrischen Signale bezie-
hen, welche durch die mehreren Pixel in der ersten
Strahlungsbildgebung detektiert werden.

Revendications

Appareil d'imagerie par rayonnement, comprenant :

un détecteur de rayonnement comprenant une
matrice de pixels dans laquelle sont disposés
une pluralité de pixels capables de détecter un
rayonnement sous forme de signaux électri-
ques, le rayonnement étant transmis a travers
un capteur AEC utilisé pour effectuer une com-
mande automatique d’exposition au rayonne-
ment émis par un appareil générateur de
rayonnement ;

une unité de notification configurée pour en-
voyer une notification de valeur seuil atteinte a
I'appareil générateur de rayonnement si une va-
leur de dose du rayonnementincident sur la ma-
trice de pixels atteint une valeur seuil ; et carac-
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térisé en ce que 'appareil comprend en outre :
une unité de réglage de valeur seuil configurée
pour régler la valeur seuil lors de la seconde
imagerie par rayonnement lors de laquelle la
commande automatique d’exposition au rayon-
nement par le détecteur de rayonnement est ef-
fectuée apres la premiére imagerie par rayon-
nement lors de laquelle la commande automa-
tique d’exposition au rayonnement par le cap-
teur AEC est effectuée, sur la base de valeurs
de pixels liées aux signaux électriques détectés
par la pluralité de pixels lors de la premiére ima-
gerie par rayonnement.

Appareil d’imagerie par rayonnement selon la reven-
dication 1, dans lequel 'unité de réglage de valeur
seuil est configurée pour régler la valeur seuil lors
de la seconde imagerie par rayonnement surlabase
de valeurs de pixels liées aux signaux électriques
obtenus dans la pluralité de pixels pour chaque ima-
ge de rayonnement obtenue lors de la premiére ima-
gerie par rayonnement.

Appareil d’'imagerie par rayonnement selon lareven-
dication 1, dans lequel 'unité de réglage de valeur
seuil est configurée pour régler la valeur seuil lors
de la seconde imagerie par rayonnement surlabase
de valeurs de pixels liées aux signaux électriques
obtenus dans la pluralité de pixels pour chaque pé-
riode de temps prédéterminée inférieure a une pé-
riode de temps d’obtention d’'une image de rayon-
nement lors de la premiére imagerie par rayonne-
ment.

Appareil d'imagerie par rayonnement selon l'une
quelconque des revendications 1 a 3, dans lequel
une région d’intérét comportant une pluralité de
pixels est prévue dans une partie d’une région de la
matrice de pixels, et

I'unité de réglage de valeur seuil est configurée pour
régler la valeur seuil lors de la seconde imagerie par
rayonnement sur la base de valeurs de pixels dans
la pluralité de pixels contenus dans la région d’inté-
rét.

Appareil d’imagerie par rayonnement selon lareven-
dication 4, dans lequel une pluralité de régions d'’in-
térét sont prévues dans la matrice de pixels, et
I'unité de réglage de valeur seuil est configurée pour
régler la valeur seuil lors de la seconde imagerie par
rayonnement sur la base de valeurs de pixels dans
la pluralité de pixels contenus dans la pluralité de
régions d’intérét.

Appareil d'imagerie par rayonnement selon l'une
quelconque des revendications 1 a 5, comprenant
en outre :
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10.

1.

34

une unité d’activation/désactivation configurée
pour activer/désactiver la commande automati-
que d’exposition au rayonnement par le détec-
teur de rayonnement,

dans lequel 'unité d’activation/désactivation est
configurée pour désactiver la commande auto-
matique d’exposition au rayonnement par le dé-
tecteur de rayonnement lorsque la premiere
imagerie par rayonnement est effectuée.

Appareil d’'imagerie par rayonnement selon la reven-
dication 6, dans lequel, lors de la désactivation de
la commande automatique d’exposition au rayonne-
ment par le détecteur de rayonnement, l'unité d’ac-
tivation/désactivation est configurée pour effectuer
au moins un réglage de désactivation d’une fonction
de détection de valeur de dose du rayonnement sur
la base des valeurs de pixels dans la pluralité de
pixels, et de désactivation d’'une fonction de notifi-
cation de valeur seuil atteinte par I'unité de notifica-
tion sur la base de la fonction de détection de valeur
de dose.

Appareil d’'imagerie par rayonnement selon la reven-
dication 7, dans lequel I'unité d’activation/ désacti-
vation est configurée pour régler indépendamment
la désactivation de la fonction de détection de valeur
de dose et la désactivation de la fonction de notifi-
cation de valeur seuil atteinte.

Appareil d’'imagerie par rayonnement selon la reven-
dication 7 ou 8, dans lequel I'unité d’activation/dé-
sactivation est configurée pour régler I'activation de
la fonction de détection de valeur de dose et la dé-
sactivation de la fonction de notification de valeur
seuil atteinte lorsque la premiere imagerie par rayon-
nement est effectuée.

Appareil d'imagerie par rayonnement selon l'une
quelconque des revendications 1 a 5, dans lequel la
valeur seuil lors de la seconde imagerie par rayon-
nementestcommutable entre une valeur seuil basée
sur les valeurs de pixels liées aux signaux électri-
ques obtenus dans la pluralité de pixels, et une va-
leur seuil retenue dans I'appareil d’'imagerie par
rayonnement comprenant le détecteur de rayonne-
ment, sur la base d’une instruction fournie par un
opérateur et d’informations de sujet liées au sujet.

Appareil d'imagerie par rayonnement selon l'une
quelconque des revendications 1 a 10, dans lequel
la matrice de pixels comprend une pluralité de pre-
miers pixels configurés pour détecter le rayonne-
ment sous forme de signaux électriques, et une plu-
ralité de seconds pixels configurés pour détecter le
rayonnement sous forme de signaux électriques
avec une sensibilité différente d’'une sensibilité de la
pluralité de premiers pixels.



12.

13.

14.

15.

35 EP 4 124 297 B1

Appareil d'imagerie par rayonnement selon l'une
quelconque des revendications 1 a 11, dans lequel
les valeurs de pixels comprennent une valeur cumu-
lée des signaux électriques détectés par la pluralité
de pixels.

Appareil d'imagerie par rayonnement selon l'une
quelconque des revendications 1 a 12, dans lequel
I'unité de réglage de valeur seuil est configurée pour
régler la valeur seuil lors de la seconde imagerie par
rayonnement sur la base de valeurs de pixels liées
aux signaux électriques dans la pluralité de pixels
lorsque I'’émission du rayonnement par I'appareil gé-
nérateur de rayonnement est arrétée lors de la pre-
miére imagerie par rayonnement.

Systeme d’imagerie par rayonnement comprenant :

un appareil d'imagerie par rayonnement selon
'une quelconque des revendications 1 a 13 ;

un appareil de commande connecté a I'appareil
d’'imagerie par rayonnement et a I'appareil gé-
nérateur de rayonnement, et configuré pour
commander I'appareil d'imagerie par rayonne-
ment et 'appareil générateur de rayonnement.

Procédé de commande d’un appareil d'imagerie par
rayonnement comprenant un détecteur de rayonne-
mentcomportant une matrice de pixels danslaquelle
sont disposés une pluralité de pixels capables de
détecter un rayonnement sous forme de signaux
électriques, le rayonnement étant transmis a travers
un capteur AEC utilisé pour effectuerune commande
automatique d’exposition au rayonnement émis par
un appareil générateur de rayonnement, le procédé
de commande comprenant :

une étape de notification destinée a envoyer une no-
tification de valeur seuil atteinte a I'appareil généra-
teur de rayonnement siune valeur de dose du rayon-
nement incident sur la matrice de pixels atteint une
valeur seuil ; et caractérisé en ce qu’il comprend
en outre :

une étape de réglage de valeur seuil destinée a ré-
gler la valeur seuil lors de la seconde imagerie par
rayonnement lors de laquelle la commande automa-
tique d’exposition au rayonnement par le détecteur
derayonnement est effectuée aprésla premiére ima-
gerie par rayonnementlors de laquelle lacommande
automatique d’exposition au rayonnement par le
capteur AEC est effectuée, sur la base de valeurs
de pixels liées aux signaux électriques détectés par
la pluralité de pixels lors de la premiére imagerie par
rayonnement.
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FIG. 6
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FIG. 7
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