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Description

BACKGROUND OF THE INVENTION

Field of the Invention

[0001] The present invention relates to a radiographic
apparatus, a radiographic method, a program, a compu-
ter-readable storage medium, a radiographic system, an
image diagnosis aiding method, and an image diagnosis
aiding system.

Description of the Related Art

[0002] In recent years, systems that employ large-area
semiconductor image sensors to radiograph an object
have been developed. Such a system has practical ad-
vantages, as compared with a conventional radiographic
system based on silver salt films, in that an image can
be recorded over an extremely large range of radiation
dose. More specifically, X-rays with an extremely wide
dynamic range are read as electric signals using a pho-
toelectric converter, and the electric signals are convert-
ed into digital signals. The digital signals are processed
to output a high-quality radiograph as a visible image on
a recording material such as a photosensitive film mate-
rial, or to a display apparatus such as a CRT display.
Accordingly, an adequate radiograph is obtained even if
the dose of radiation exposure fluctuates somewhat.
[0003] In radiography using semiconductor image sen-
sors, dynamic imaging of the lung during breathing, in-
stead of the conventional diagnostic imaging primarily
based on still imaging, is expected to provide new path-
ologic information. The imaging of the lung during breath-
ing is such that the lung is dynamically imaged from when
it is expanded to when it is contracted, preferably for one
cycle of breath including an expanding period and a con-
tracting period of the lung.
[0004] In conventional still imaging, guidance for keep-
ing a patient still (by which is meant, whatever is done
toward keeping the patient still) has been performed not
by a machine but by a technologist. This is because it is
more difficult to achieve appropriate timing of exposure,
using machine guidance.
[0005] In imaging of the lung during breathing, as op-
posed to still imaging of the lung with the breath held, it
is difficult to acquire image data of a breathing cycle
(breathing period) accurately in phase (e.g., to acquire
image data from start of inhaling to end of exhaling) within
dynamic images that are continuously captured. This is
because even if a patient is instructed to start inhaling
upon start of imaging, some amount of delay --an amount
that depends on the patient-- occurs. In particular, the
delay is prominent in aged patients or patients with weak-
ened physical strength since these patients are unable
to respond quickly. When a doctor diagnoses images that
have been thus taken, if the phase of breathing at start
of image display differs from patient to patient, a diagno-

sis method cannot be fixed and diagnosis will take more
time.
[0006] This variation in phase at the start of image dis-
play can be reduced by controlling timing of the start and
end of imaging, using a sensor for monitoring breath.
However, this requires an instrument to be attached to a
patient, which adds labor and time to the procedure. Fur-
thermore, when imaging is performed over a breathing
cycle, including inhaling and exhaling, during approxi-
mately ten seconds, it is difficult for a technologist suitably
to control an inhaling phase and an exhaling phase to be
five seconds each while monitoring the patient. Accord-
ingly, it was necessary to guide a breathing cycle of the
patient and to control imaging (e.g., X-ray irradiation) in
accordance with the guide.

SUMMARY OF THE INVENTION

[0007] The inventor hereof has addressed the prob-
lems described above. The present invention is intended
as a solution thereto.
[0008] The radiographic apparatus considered herein,
which is for imaging a dynamic state of a human body,
is of the kind such as that described in United States
Patent US 6,298,260 comprising: an X-ray generating
means for generating an X-ray; a guidance means for
guiding the human to perform cyclical movement with a
dynamic state guiding indication using either an audio
output, or a video display, as a perceivable pattern which
is repeated with a predetermined periodic timing; and an
image acquisition means for acquiring X-ray image data
constituting a plurality of X-ray images of the human
body.
[0009] The radiographic apparatus that is described in
US 6,298,260 includes a means of monitoring at least
two cyclic variables which are selected from gas flow
rate, gas pressure, patient lung volume, and carbon di-
oxide concentration, respectively. Measurements of
these are used to trigger the x-ray irradiation at repeated
time intervals in synchrony with the cyclic motion.
[0010] The present invention is concerned with image
sorting and presentation. Radiographic apparatus in ac-
cordance with the present invention comprises a control
means for synchronizing said image acquisition with the
dynamic state guiding indication and attaching to each
of the images information representing dynamic state
phase based on the dynamic state guiding indication; a
storage means for storing the number of cycles of dy-
namic state and/or number of cycles of guiding dynamic
state; a phase analysis means for analyzing the image
data by extracting a measurement of an anatomical fea-
ture in the image data; a determination means for deter-
mining if an analyzed phase of at least part of dynamic
images matches the respective dynamic state phase in
the information concerning dynamic state guiding indica-
tion attached to the image data; a modification means
for correcting the phase information attached to the im-
age data and/or rearranging the dynamic images based
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on the phase information obtained by the analysis of all
the dynamic images, if the determination means con-
cludes the phases do not match; and a display means
for displaying dynamic images based on the image data
using a display method in accordance with the attached
information.
[0011] The present invention also provides a radio-
graphic method of imaging a dynamic state of a human
body by a radiographic apparatus, including an image
acquisition unit adapted to acquire a radiograph, of the
kind such as described in United States Patent US
6,298,26, said radiographic method comprising: an X-ray
generating step of generating an X-ray; a guidance step
of guiding the human to perform a cyclical movement
with a dynamic state guiding indication using an audio
output, or a video display, as a perceivable pattern which
is repeated with a predetermined timing; and an image
acquisition step of acquiring X-ray image data constitut-
ing a plurality of X-ray images of the human body.
[0012] The radiographic method of the present inven-
tion comprises : a control step of synchronizing said im-
age acquisition with the dynamic state guiding indication
and attaching to each of the images information repre-
senting dynamic state phase based on the dynamic state
guiding indication; a storage step of storing the number
of cycles of dynamic state and/or the number of cycles
of guiding dynamic state; a phase analysis step of ana-
lyzing the image data by extracting a measurement of an
anatomical feature in the image data; a determination
step of determining if an analyzed phase of at least part
of dynamic images matches the respective dynamic state
phase in the information concerning dynamic state guid-
ing indication attached to the image data; a modification
step of correcting the phase information attached to the
image data and/or rearranging the dynamic images
based on the phase information obtained by the analysis
of all the dynamic images, if the determination step con-
cludes the phases do not match; and a display step, for
displaying dynamic images based on the image data us-
ing a display method in accordance with the attached
information.
[0013] The present invention also provides a compu-
ter-readable storage medium storing a program including
computer executable instructions to perform the method
just described.
[0014] The accompanying drawings, which are incor-
porated in and constitute a part of the specification, illus-
trate embodiments of the invention and, together with the
description, served to explain the principle of the inven-
tion.
[0015] Fig. 1 is a system configurations diagram of a
radiographic system according to an embodiment of the
present invention
[0016] Fig. 2 is a timing chart of breathing guidance
and imaging.
[0017] Fig. 3 is a diagram showing an example of in-
dication by a breathing guidance unit.
[0018] Fig. 4 is a schematic diagram showing images

of the dynamic state of a knee joint in bending and stretch-
ing exercises.
[0019] Fig. 5 is a flowchart showing operation of the
system according to the embodiment.
[0020] Fig. 6 is a block diagram of a computer that is
capable of executing a program associated with a func-
tion or operation of the embodiment.
[0021] Fig. 7 is a diagram showing a system or group
of medical facilities, constituted using a network connec-
tion, to which the present invention is applied.
[0022] Fig. 8 is a flowchart showing a procedure of
processing by an imaging system.
[0023] Fig. 9 is a flowchart showing a procedure of
processing by a diagnosis requesting and management
system.

DESCRIPTION OF THE PREFERRED EMBODI-
MENTS

[0024] Preferred embodiments of the present inven-
tion will now be described in detail with reference to the
accompanying drawings.

First Embodiment

[0025] Fig. 1 shows the construction of a system ac-
cording to a first embodiment of the present invention.
Referring to Fig. 1, a two-dimensional sensor 4, consti-
tuting an imaging unit, includes an amorphous semicon-
ductor and a fluorescent screen, and it has 2,688 � 2,688
pixels each with a size of 160 Pm � 160 Pm. The sensor
4 is attached to a stand 5 and is used for imaging an
object in an upright position.
[0026] An X-ray tube 2 is suspended from a ceiling by
a ceiling suspension unit 3 so as to be movable in ac-
cordance with the body of a patient (also referred to as
a human body). X-rays produced by the X-ray tube 2 are
transmitted through the patient to reach the sensor 4.
The X-rays are converted into visible light by the fluores-
cent screen, and the visible light is converted into image
data by the amorphous semiconductor. Timing of imag-
ing is controlled based on instruction(s) entered from an
imaging instruction unit 9 by a radiographic technologist
(operator) or the like. Based on the instruction(s), a sys-
tem controller 8 controls an X-ray control unit 6 and a
sensor driving unit 11 to acquire an X-ray image.
[0027] A breathing cycle of a patient includes a period
of inhaling mode and a period of exhaling mode. In in-
haling mode, the patient inhales, increasing the pulmo-
nary region of the chest accordingly and lowering the
diaphragm. In exhaling mode, the patient exhales, de-
creasing the pulmonary region accordingly and raising
the diaphragm.
[0028] A breathing cycle is defined as a cycle of res-
piration including one period of inhaling mode and one
period of exhaling mode. For the purpose of observing
respiration dynamically, an imaging time span of approx-
imately ten seconds in total, including five seconds of
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inhaling mode and five seconds of exhaling mode, is con-
sidered as adequate. In this embodiment, an X-ray pulse
is transmitted three times a second. An image is captured
for each X-ray pulse, so that thirty images are obtained.
The dose of radiation of a single X-ray pulse in dynamic
radiography is approximately one tenth of that in ordinary
still radiography. Thus, the dose of radiation for dynamic
radiographs in this embodiment is equivalent to that for
three still radiographs.
[0029] Now, a sequence of imaging will be described
with reference to Fig. 2. The patient is positioned at the
front of the sensor 4 by a technologist. The technologist
inputs information that is to be attached to an image to
be taken, such as patient information, via a user interface
unit that is not shown, and then selects a mode for starting
dynamic radiography of the patient’s respiratory dynamic
state.
[0030] The technologist reconfirms that the patient is
ready, and then presses an imaging start request button
provided on the imaging instruction unit 9. Based on a
signal from the imaging start request button, guidance
for breathing (indication output for guiding the patient’s
breathing) is started. For example, as shown in Fig. 2, at
least one of audio output and visual display of a combi-
nation of "breathe in" and "breathe out" or the like is pe-
riodically performed.
[0031] The patient is expected to inhale and exhale in
a breathing cycle in accordance with the breathing guid-
ance. When the technologist confirms that the patient is
breathing in a breathing cycle in accordance with the
breathing guidance, the technologist presses a radiation
exposure request button provided on the imaging instruc-
tion unit 9. Radiation exposure is now started, but not
immediately after the radiation exposure request button
is pressed. In the case of the example shown in Fig. 2,
radiation exposure is started when the guidance for in-
haling mode is started.
[0032] Although radiation exposure is started in the in-
haling mode in the example shown in Fig. 2, alternatively,
radiation exposure may be started in the exhaling mode.
X-ray pulses are radiated thirty times in total, including
fifteen times in five seconds of the inhaling mode and
fifteen in five seconds of the exhaling mode, as described
earlier. When the thirty times of radiation exposure are
completed, X-ray radiation exposure is stopped, irre-
spective of the state of the radiation exposure request
button operated by the technologist, in order to avoid
unnecessary radiation exposure.
[0033] Although the duration of the inhaling and exhal-
ing modes is five seconds each and the number of radi-
ographs taken in one second is three in this embodiment,
this embodiment is not limited to these values; preferably,
these values may be modified via a user interface that is
not shown.
[0034] Upon completion of each X-ray radiation expo-
sure, an image is captured under the control of the sensor
driving unit 11. Completion of X-ray radiation exposure
may be detected based on a signal from the X-ray control

unit 6 or based on a signal output from an X-ray monitor
(not shown) incorporated in the sensor 4.
[0035] The breathing guidance by the breathing guid-
ance unit 15 in the five seconds of the inhaling mode and
in the five seconds of the exhaling mode may be per-
formed by audio indication or visual indication, as men-
tioned earlier. In the case of audio indication, several
phrases that express volumes of the lung are used in
turn during the five seconds of the inhaling mode, for
example, "start breathing in", "breathe in more deeply",
"breathe in still more deeply", and "hold breath". Similarly,
during the five seconds of the exhaling mode, several
phrases are used in turn as appropriate, for example,
"start breathing out", "breathe out slowly", "breathe out
more", and "hold".
[0036] In the case of visual indication, for example, vis-
ible characters corresponding to the phrases used in the
audio indication as described above may be displayed,
or alternatively, a graphical representation, such as a pat-
tern representing the volume of the lung, such as a wave-
form (a sine wave, etc.) or the like, may be displayed, an
example of which is shown in Fig. 3. Screens indicated
as 31, 32, 33, and 34 represent respective display
screens changing with time. The waveforms serve to let
the patient be conscious of the volume of the lungs, and
the arrows indicate current positions corresponding to
volume of the lungs. Furthermore, phrases may be ad-
ditionally displayed along with these indications, and the
displayed phrases may be further indicated by audio. The
indication of the waveform, messages, or the like is mod-
ified in accordance with time settings of the inhaling and
exhaling modes described earlier. The time to be set for
each mode is optimally equal to or longer than five sec-
onds for observation of the dynamic state of the patient’s
respiration.
[0037] The images that have been taken are trans-
ferred to an image processing unit 12 via the sensor driv-
ing unit 11. The image processing unit 12 executes a pre-
process for correcting the images in accordance with
characteristics of the sensor 4, a QA process for providing
an image suitable for diagnosis by a doctor, and so forth.
The pre-process includes offset correction, gain correc-
tion and defective pixel correction, etc. The QA process
includes sharpening process and gray scale conversion
process, etc. The images that have been processed by
the image processing unit 12 are stored in an image stor-
age unit 13. The image processing unit 12 is implemented
by a computer, and the image storage unit 13 is imple-
mented by a memory or magnetic disk of the computer.
[0038] The images that have been stored are sequen-
tially displayed dynamically by an image display unit 14
based on instructions from an instruction unit (not shown)
operated by an operator. The units that have been de-
scribed hereinabove are connected to the system control
unit 8 via a system bus 7. The system control unit 8 con-
trols timing of driving each of the units described above,
and flow of data, etc. The system control unit 8 can be
implemented by a computer that operates according to
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a computer program.
[0039] As described above, according to this embod-
iment, the breathing of a patient is guided in response to
an imaging start request signal by a technologist, so that
dynamic imaging of a predetermined breathing cycle is
enabled only by the technologist pressing an X-ray radi-
ation exposure request button while monitoring the pa-
tient.

Second Embodiment

[0040] Although the first embodiment has been de-
scribed in the context of dynamic imaging of respiration,
dynamic imaging is also effective for diagnosis of other
body parts capable of motion, such as the abdomen (in
abdominal respiration), the lumbar vertebrae and the ex-
tremities and the like including joints in bending and
stretching motion, and the like. In dynamic imaging for
these body parts, guiding of the dynamic state (moving
state) of the relevant body part is also needed, since di-
agnosis will be difficult if the dynamic state (cycle, chang-
ing process of phase, or the like, of the dynamic state)
of the body part is left up to each patient. As an example,
Fig. 4 shows dynamic images of a knee joint during a
bending and stretching motion. Fig. 4 shows some of
twenty frames acquired by dynamic imaging of the knee
joint. The knee joint is initially stretched in a state F0, and
is gradually bent until reaching a state F10 or F11. Then,
conversely, the knee joint is gradually stretched until
reaching a state F19 in which the knee joint is fully
stretched. In the case of dynamic imaging of the knee
joint, indication, similar to that of Fig. 3, for guiding the
phase of dynamic state is also effective. The term "phase"
is used here to refer to information indicating a stage, in
a series of stages of a dynamic process of at least a part
of the object.
[0041] In dynamic imaging of the extremities, etc., in
some cases, imaging of a plurality of cycles of dynamic
state provides significant information. This is because a
particular symptom does not necessarily appear clearly
in one cycle of a given motion of cartilages and muscles,
and the like. Thus, with consideration of the dose of ra-
diation required for imaging, it is effective to preset the
number of cycles a dynamic state to be imaged for im-
aging and the number of cycles of guiding the dynamic
state continuously indicated after start of radiation expo-
sure, in accordance with the particular body part to be
imaged and/or the purpose of imaging, and/or the like.
Thus, the number of cycles of dynamic state and/or the
number of cycles of guiding dynamic state is stored in a
storage unit (not shown) in the system control unit 8 as
a set value that can, preferably, be selected or changed
as needed.
[0042] Furthermore, the system control unit 8 stores a
standard time of one cycle, which serves as a target in
guiding a process such as arises through breathing, or
a bending and stretching movement, or the like, in ac-
cordance with the body part(s) to be imaged and/or the

purpose of imaging, and/or the like. Depending on the
age, medical condition, etc., of the patient, it is possible
that the standard time may be inappropriate. In such cas-
es, it is effective to change the cycle of the guiding in
accordance with the information of the particular patient
to be imaged. This patient information is input from a
hospital information system (abbreviated as "HIS", and
described below) or a radiology department information
system (abbreviated as RIS and described later) via a
network, or input from an input unit 16 that serves as a
user interface. The patient information includes informa-
tion regarding current status and past record of diseases,
etc., in addition to age and sex of the patient.
[0043] For example, it is sometimes difficult for chil-
dren, aged patients or patients with respiratory disease
to breathe in a standard breathing cycle. In such cases,
the parameters of the breathing may be automatically
changed and set to be shorter or longer than the standard
cycle, in accordance with the patient information. Fur-
thermore, a detailed examination is sometimes required
for patient with a particular disease. In such cases, two
cycles, instead of the usual one cycle, may be set to be
imaged automatically in accordance with the patient in-
formation (it is, however, also within the scope of the
invention for the number of cycles to be selected or input
by the operator).
[0044] Patient information and dynamic imaging pa-
rameters such as a manner of indication for guiding dy-
namic state is related by a table prestored in the system
control unit 8. The table also allows setting of a manner
of process of change in phase of dynamic state in a cycle
of the dynamic state (or a predetermined series of the
dynamic state) in accordance with a body part to be im-
aged, patient information, and/or diagnostic purpose, etc.
For example, although the durations of the inhaling pe-
riod and of the exhaling period are the same in the ex-
ample shown in Fig. 3, setting may be such that the in-
haling period is longer and the exhaling period is shorter
(i.e., exhaling in a burst), such as in the case of measuring
vital capacity. As just described, it is also effective to au-
tomatically change a manner of indication for guiding dy-
namic state in accordance with the diagnostic purpose,
etc., for a given body part to be imaged. Information in-
cluding the diagnostic purpose is also input from the HIS,
RIS, or the input unit 16 mentioned above.
[0045] As described above, a cycle of dynamic state
or a predetermined manner of a series of dynamic state
is set in accordance with the body part to be imaged,
patient information, and diagnostic purpose, etc., dynam-
ic state guiding indication is performed in accordance
with the setting, and an imaging operation (X-ray pulse
irradiation, capturing of image data, etc.) is executed in
association with the guiding indication. For example, X-
ray pulse irradiation is performed and image data is cap-
tured in accordance with the number of dynamic state
cycles, or X-ray pulse irradiation is performed and image
data is captured in a cycle in accordance with rate of
change, in dynamic state phase, with time.
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[0046] When the dynamic images captured in various
manners as described above are displayed, it is some-
times needed to reflect imaging conditions (imaging op-
eration manner). For that purpose, information relating
to imaging timing and information relating to dynamic
state guiding indication, etc., must be stored (for exam-
ple, as header information or the like of the image data)
together with the dynamic image data. The information
relating to imaging timing is, for example, approximate
timing of imaging (absolute or relative time, etc.), and is
stored based on an internal clock of the imaging system
with a resolution, for example, on the order of a millisec-
ond. Furthermore, information regarding dynamic state
guiding indication used when imaging (cycle, number of
cycles, and/or manner of process of change in dynamic
state phase, information regarding dynamic state phase
corresponding to each indication, etc.) is also stored. For
example, information regarding dynamic state phase cor-
responding to each indication is stored as header infor-
mation in a predetermined image data format in associ-
ation with each image constituting the dynamic images.
[0047] When the dynamic images that have been ob-
tained are displayed dynamically, it is sometimes desired
for diagnosis that the images be displayed on the same
time scale as when the images were actually acquired.
However, in some cases, it is difficult for a doctor to di-
agnose images on the same time scale as when the im-
ages were acquired, for example, when the dynamic im-
aging is of the chest in respiration with a short exhaling
period. In such a case, it is effective to display images
by non-linearly converting the time scale for display, rel-
ative to the time scale of the imaging, for example, to
extend the time interval of display in the exhaling period
regardless of the actual time interval in imaging.
[0048] Furthermore, when imaging is performed over
a, plurality of dynamic state cycles, images may be dis-
played in various methods. For example, images of the
plurality of cycles may be displayed as a single sequence,
the dynamic images may be divided on a cycle-by-cycle
basis and dynamic images of the respective cycles are
arranged spatially so as to be displayed in parallel sub-
stantially in phase with each other, or phase analysis of
the dynamic images may be performed and images of
the plurality of cycles may be rearranged based on the
phases, obtained by the analysis, of the dynamic images
and displayed like as dynamic images of one cycle. The
phase analysis is executed by analyzing the image data,
for example, in the case of dynamic images of the chest
with respiration, by extracting a geometric feature value
such as area or height of the lung region, from the image
data. A method of display may be automatically selected
in accordance with information of a body part to be im-
aged, a patient, and/or diagnostic purpose, or in accord-
ance with every operation of the operator, from among
the various display methods.
[0049] Furthermore, some patients sometimes fail to
perform the action(s) necessary for imaging of the dy-
namic state in accordance with dynamic state guiding

indication(s). This is problematic because images are ob-
tained of which phases are different from respective dy-
namic state phases in the information concerning dynam-
ic state guiding indication attached to the image data.
Thus, the phase analysis described above is performed
on at least part of dynamic images. If the phase that is
determined by the analysis does not match the phase
attached to the image data (e.g., if the difference between
those phases is larger than a predetermined threshold
value), the phase analysis is performed on all the dynam-
ic images, and the phase information attached to the im-
age data is corrected and/or the dynamic images are
rearranged based on the phase information obtained by
the analysis, whereby the above problem is solved. This
process including the phase analysis is executed using
the image processing unit 12.
[0050] Fig. 5 shows a flowchart of the above operation.
Referring to Fig. 5, first, imaging request information is
input from the hospital information system, the radiology
department information system, or the input unit 16 serv-
ing as a user interface (step S1). Then, information from
step S1, including at least one of patient information (in-
formation indicating the object to be imaged), body part
information (information of the imaging target region),
and diagnostic purpose information, is recognized (step
S2). Then, imaging conditions are obtained with refer-
ence to a conversion table storing the imaging conditions
(manner of dynamic state guiding indication, manner of
X-ray pulse irradiation, manner of capturing image data,
etc.) correspondent to the information recognized in step
S2 (step S3). Then, the imaging conditions obtained in
step S3, in particular, manners of dynamic state guiding
indication such as a dynamic state cycle (time of dynamic
state guiding indication), number of iteration of a dynamic
state cycle (number of iteration of dynamic state guiding
indication), and manner of change in dynamic state
phase in a dynamic state cycle (manner of process in the
dynamic state guiding indication), and the like, are dis-
played, allowed to be changed as needed, and fixed by
a predetermined operation such as an operation for in-
structing start of imaging (step S4). Then, in response to
an operation for instructing start of imaging by an oper-
ator, guiding indication in accordance with the manner
of dynamic state guiding indication determined in step
S4 is started (step S5). Then, in response to an operation
for instructing radiation exposure by an operator, dynam-
ic imaging is performed in association with the dynamic
state guiding indication (step S6). Image data obtained
by dynamic imaging in step S6 is stored with information
of an imaged body part, patient information, diagnostic
purpose information, information concerning imaging
timing, information concerning dynamic state guiding in-
dication, and the like, attached (step S7). Then, dynamic
images based on the image data stored in step S7 are
dynamically displayed in a display method in accordance
with the attached information (step S8).
[0051] Features of the first and second embodiments
may be combined as may be suitable.

9 10 



EP 1 350 469 B1

7

5

10

15

20

25

30

35

40

45

50

55

Other Embodiments

[0052] It is to be understood that the object of the
present invention can also be achieved by supplying a
storage medium storing program code of software for
implementing the functions of the apparatus or system
according to the first or second embodiment (or a com-
bination of functions from both) to an apparatus or system
so that a computer (CPU, MPU, etc.) of the apparatus or
system reads and executes the program code stored in
the storage medium.
[0053] In that case, the program code itself, read from
the storage medium, achieves the functions of the first
or second embodiment (or combination), and thus the
storage medium storing the program code and the pro-
gram code itself constitute an embodiment of the present
invention.
[0054] The storage medium for providing the program
code may be, for example, a ROM, a floppy (registered
trademark) disk, a hard disk, an optical disk, a magneto-
optical disk, a CD-ROM, a CD-R, a magnetic tape, a non-
volatile memory card, etc.
[0055] Furthermore, not only by the computer reading
and executing the program code, but also by the com-
puter executing part of or the entire process utilizing an
OS, etc. running on the computer based on instructions
of the program code, the functions of the first or second
embodiment (or a combination of both) may be achieved.
The latter is also one of embodiments of the present in-
vention.
[0056] Furthermore, the program code read from the
storage medium may be written to a memory of a function
extension board inserted in the computer or a function
extension unit connected to the computer. The functions
of the first or second embodiment (or a combination) may
be realized by executing part of or the entire process by
a CPU, etc., of the function extension board or the func-
tion extension unit based on instructions of the program
code. This is also one of the embodiments of the present
invention.
[0057] When the present invention is applied to a pro-
gram or a storage medium storing the program, the pro-
gram includes, for example, program code correspond-
ing to the flowchart shown in Fig. 5 and described above.
[0058] Fig. 6 shows the constitution of the computer
1000 described above.
[0059] As shown in Fig. 6, the computer 1000 includes
a CPU 1001, a ROM 1002, a RAM 1003, a keyboard
controller (KBC) 1005 for performing control concerning
a keyboard (KB) 1009, a CRT controller (CRTC) 1006
for performing control concerning a CRT display (CRT)
1010 that functions as a display unit, a disk controller
1007 for performing control concerning a hard disk (HD)
1011 and a floppy (registered trademark) disk (FD) 1012,
and a network interface controller (NIC) 1008 for connec-
tion with a network 1020, these components being con-
nected to one another via a system bus 1004 so that
communications thereamong are enabled.

[0060] The CPU 1001 synthetically controls the com-
ponents connected to the system bus 1004 by executing
programs stored in the ROM 1002 or the HD 1011 or
supplied from the FD 1012.
[0061] That is, the CPU 1001 executes control so as
to achieve operations of the embodiments described
above by reading processing programs according to a
predetermined processing sequence from the ROM
1002, the HD 1011, or the FD 1012.
[0062] The RAM 1003 functions as a main memory or
work area of the CPU 1001 or the like. The KBC 1005
executes control associated with input of indications from
the KB 1009, a pointing device that is not shown, etc.
The CRTC 1006 executes control regarding display on
the CRT 1010.
[0063] The DKC 1007 executes control pertaining to
access to the HD 1011 and FD 1012, in which a boot
program, various application programs, editing files, user
files, network management programs, and given prede-
termined processing programs, and the like, are stored.
[0064] The NIC 1008 exchanges data or the like bidi-
rectionally with apparatuses or systems on the network
1020.
[0065] It is to be understood that the present invention
may also be applied to a system including a plurality of
apparatuses (e.g., radiation generating apparatuses, ra-
diographic apparatuses, image processing apparatuses,
and interface apparatuses, etc.) and to a single appara-
tus in which functions of these apparatuses are integrat-
ed. When the present invention is applied to a system
including a plurality of apparatuses, the apparatuses are
connected with one another via, for example, an electric
connecting device (communication device), an optical
connecting device (communication device), and/or a me-
chanical connecting device, and/or the like.
[0066] Furthermore, the present invention may also be
applied to an image diagnosis aiding system including a
network (LAN and/or WAN, etc.) shown in Fig. 7. Refer-
ring to Fig. 7, information regarding a patient that has
come to a medical facility 2000 (e.g., carte information
(data in the medical records or patient’s file), examination
information, accounting information, etc.) is managed by
a hospital information system (hereinafter abbreviated
as HIS) 2001 including a computer or computer network,
etc. A radiology department information system (herein-
after referred to as RIS) 2002 including a computer or
computer network, etc., manages information in a radi-
ology department, and for example, it manages a radi-
ography request information from the HIS in cooperation
with an imaging system (radiographic system) 2003 to
be described later.
[0067] The imaging system 2003 is used for radiogra-
phy, and it includes, for example, at least one imaging
apparatus 2004 for radiographing a patient and output-
ting image data, and an imaging management/image
processing server 2005 for management of radiograph-
ing based on radiography request information from the
RIS, etc., and/or image processing of radiographs, etc..
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The imaging system 2003 or the imaging apparatus 2004
includes, for example, the system shown in Fig. 1 de-
scribed above.
[0068] A picture archiving and communication system
(hereinafter abbreviated as PACS) 2006 includes, as a
function, archiving image data from the imaging system
2003 together with information required for management
of the image data and/or image diagnosis, etc. (also re-
ferred to as attached information), and providing the im-
age data (and the attached information) as needed. The
PACS 2006 includes, for example, a PACS server 2007
including a computer or computer network, and an image
storage apparatus 2008 for storing the image data and
the attached information.
[0069] A diagnosis requesting and management sys-
tem 2009 operates in cooperation with the imaging sys-
tem 2003 and/or the PACS 2006, etc., transmitting diag-
nosis request information for image data acquired by the
imaging system 2003 to a diagnostician automatically or
based on an operation by an operator (e.g., radiological
technologist) so as to serve the image data to image di-
agnosis (image interpretation by the diagnostician), and
executing management of progress of image diagnosis,
etc. The diagnosis requesting and management system
2009 includes a computer or computer network, etc.
[0070] Diagnosis terminals (image viewers, etc.) 2010
and 2011 are used by diagnosticians, and each of the
diagnosis terminals 2010 and 2011 includes a computer
or computer network, etc., that is capable of, for example,
receiving diagnosis request information from the diagno-
sis requesting and management system 2009, retrieving
image data and attached information from the PACS
2006, inputting diagnostic result by a diagnostician,
transmitting information indicating the result of diagnosis
and/or completion of diagnosis to the diagnosis request-
ing and management system 2009, etc.
[0071] The above components 2001 to 2011 are con-
nected with one another via a LAN (local area network)
2012. The diagnostic result information is transmitted
from the diagnosis requesting and management system
2009 or directly from the diagnosis terminals 2010 and
2011 to at least one of the hospital information system
2001, the radiology department information system
2002, and the PACS 2006.
[0072] Destination of the diagnosis request from the
diagnosis requesting and management system 2009 is
not limited to that within the medical facility 2000. For
example, diagnosis may be requested to a diagnostician
of another medical facility via a WAN (wide area network)
utilizing a public line or a private line. Fig. 7 is shows an
example where the medical facility 2000 is connected to
another medical facility 2000’ via the Internet 3000. The
medical facility 2000’ herein includes, without limitation,
components 2001’ to 2012’ similarly to those of the med-
ical facility 2000. The diagnosis requesting and manage-
ment system 2009 of the medical facility 2000 is capable
of requesting diagnosis to, for example, the medical fa-
cility 2000’ via the Internet 3000 and the diagnosis re-

questing and management system 2009’ of the medical
facility 2000’, and obtaining the result of the diagnosis
therefrom.
[0073] Furthermore, instead of a system in which di-
agnosis request information, image data, and diagnosis
result information are directly exchanged among medical
facilities, a system including a diagnosis intermediating
facility 4000 may be implemented. In that case, for ex-
ample, the diagnosis requesting and management sys-
tem 2009 of the medical facility 2000 transmits diagnosis
request information including image data to the diagnosis
intermediating facility 4000 via the Internet 3000. The
diagnosis intermediating facility 4000 is owned by a di-
agnosis intermediating service agency (diagnosis inter-
mediating service company, etc.), and it includes an in-
termediary server 4001 including a computer or computer
network, and a storage apparatus 4002 that stores data
as needed.
[0074] The intermediary server 4001 have the func-
tions of selecting a medical facility and/or a diagnostician
that is suitable for diagnosis based on the diagnosis re-
quest information from the medical facility 2000, trans-
mitting the diagnosis request information to the selected
medical facility and/or diagnostician, providing image da-
ta, etc., as needed, to the medical facility and/or diag-
nostician, obtaining diagnosis result information from the
medical facility and/or the diagnostician, providing the
diagnosis result information and other relevant informa-
tion to the medical facility 2000, and so forth. The storage
apparatus 4002 stores, in addition to the diagnosis re-
quest information, data required for executing the above
functions, such as data required for selecting a medical
facility and/or a diagnostician suitable for diagnosis (e.g.,
data concerning network address, field of diagnostic abil-
ity, diagnostic skill, schedule, etc. of the medical facility
and/or the diagnostician). According to the system con-
figuration, the diagnosis requesting and management
system 2009 of the medical facility 2000 is allowed to
receive diagnosis result information from a medical facil-
ity and/or a diagnostician that is suitable for diagnosis
via the Internet 3000 and the diagnosis intermediating
facility 4000.
[0075] The medical facility 2000 is not limited to being
a hospital, and may be, for example, a medical exami-
nation and diagnosis clinic where a diagnostician works,
in which case the medical facility 2000 is replaced by a
medical examination and diagnosis clinic (not shown) in-
cluding components similar to the components 2003 to
2012. Furthermore, the medical facility 2000 may be a
medical examination clinic where only medical examina-
tion (e.g., radiography) is performed. In that case, for
example, the medical facility 2000 is replaced by a med-
ical examination clinic (not shown) including components
similar to the components 2003 to 2009 and 2012.
[0076] Furthermore, part of the systems, apparatuses,
units, or the functions in the medical facility 2000 (e.g.,
the image processing unit 12 or part of the functions
thereof in the imaging system 2003 or the imaging ap-
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paratus 2004) may reside outside the medical facility
2000, and may be replaced, for example, by similar sys-
tems, apparatuses, units, or functions in other facilities
via the Internet 3000.
[0077] Now, a procedure of processing by the imaging
system 2003 and the diagnosis requesting and manage-
ment system 2009 in the medical facility 2000 will be
described. First, a procedure of processing executed by
the imaging system 2003 will be described with reference
to a flowchart shown in Fig. 8. First, in step S5001, the
imaging system 2003 determines whether any imaging
request information has been transmitted from the HIS
or RIS. If any imaging request information is found, the
imaging system 2003 proceeds to step S5003 whereas
it proceeds to step S5002 if no imaging request informa-
tion is found. In step S5002, the imaging system 2003
determines whether an exit instruction has been issued
thereto. If an exit instruction has been issued, the imaging
system 2003 exits processing. If no exit instruction has
been issued, the imaging system 2003 returns to step
S5001 to continue processing. In step S5003, the imag-
ing system 2003 executes imaging as in the embodi-
ments described earlier.
[0078] After execution of imaging, the imaging system
2003 determines whether all the imaging requested for
one patient is completed (step S5004). If imaging is not
completed, the imaging system 2003 starts image
processing of a radiograph acquired by previous imaging
in step S5005, and returns to step S5003 to continue
imaging process. At this time, the image processing is
executed as in the embodiments described earlier, and
in parallel with the imaging process in step S5003. When
imaging is completed for the patient, the imaging system
2003 proceeds to step S5006.
[0079] In step S5006, the imaging system 2003 deter-
mines whether image processing of all the images of the
patient, acquired by imaging, is complete. If image
processing for all the images is completed, the imaging
system 2003 proceeds to step S5007. If the image
processing is not complete, the determination in step
S5006 is repeated.
[0080] In step S5007, the imaging system 2003 starts
transmission of all the image data, of the patient, that
have been processed. For example, all the image data
is transmitted to the PACS 2006, and data for accessing
the image data transmitted to the PACS 2006 is trans-
mitted to the diagnosis requesting and management sys-
tem 2009.
[0081] In step S5008, the imaging system 2003 deter-
mines whether transmission of the image data is com-
plete. If the transmission is completed, the imaging sys-
tem 2003 proceeds to step S5002. If the transmission is
not completed, the determination in step S5008 is repeat-
ed.
[0082] Next, a procedure of processing by the diagno-
sis requesting and management system 2009 will be de-
scribed with reference to a flowchart shown in Fig. 9.
First, in step S6001, whether radiographic image data

for each patient for which diagnosis request is to be re-
quested is present is determined. The determination is
made based on information regarding radiographic im-
age data for each patient, transmitted from the imaging
system 2003, the medical facility 2000’, or the diagnosis
intermediating facility 4000, etc., for example, informa-
tion for accessing image data transmitted to PACS, etc.
If the image data is present, the diagnosis requesting and
management system 2009 proceeds to step S6002,
whereas it proceeds to step S6004 if the image data is
not present.
[0083] In step S6002, a destination of diagnosis re-
quest for images for which diagnosis is to be requested
is determined. Furthermore, in order to manage progress
of diagnosis, information concerning diagnosis request
including information of the destination of diagnosis re-
quest is registered in a storage unit. The destination is
determined based on information concerning the images,
for example, information stored in the storage unit, as
header information of the image data, etc., associated
with the images (e.g., body part to be imaged of a patient,
imaging method, diagnostic purpose, disease informa-
tion, diagnostician designation information, etc.). The
destination may be, as described above, the medical fa-
cility 2000’ or the diagnosis intermediating facility 4000.
Then, in step S6003, the diagnosis request information
including information for identifying images to be diag-
nosed or image data to be diagnosed is transmitted to
the destination that has been determined.
[0084] Then, in step S6004, it is determined whether
any new diagnosis report is present. The determination
is made based on information received from the diagno-
sis terminal 2010 or 2011, the medical facility 2000’, or
the diagnosis intermediating facility 4000, etc. If any new
diagnosis report is present, the diagnosis requesting and
management system 2009 proceeds to step S6006,
whereas it proceeds to step S6005 if no new diagnosis
report is present. In step S6005, it is determined whether
an exit instruction has been issued to the diagnosis re-
questing and management system 2009. If an exit in-
struction has been issued, the diagnosis requesting and
management system 2009 exits the procedure. If no exit
instruction has been issued, the diagnosis requesting
and management system 2009 returns to step S6001 to
continue operation.
[0085] In step S6006, as part of diagnosis progress
management, information regarding a diagnostic report
(acquisition date, report content, etc.) is registered in the
storage unit. Then, in step S6007, the diagnosis report
is transmitted (forwarded) to a predetermined destination
such as the HIS 2001, the RIS 2002, the PACS 2006, or
the origin of the diagnosis request (such as the medical
facility 2000’ or the diagnosis intermediating facility 4000,
etc.). Then, the diagnosis requesting and management
system 2009 proceeds to the determination in step
S6005 described earlier.
[0086] Although the diagnosis requesting and man-
agement system 2009 has been described as implement-
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ed by a dedicated computer, without limitation thereto, it
may be functionally incorporated into the HIS 2001, the
RIS 2002, the imaging management/image processing
server 2005 in the imaging system 2003, the PACS serv-
er 2007 in the PACS 2006, etc.
[0087] As described hereinabove, the present inven-
tion achieves the object described earlier.
[0088] While the present invention has been described
with reference to what are presently considered to be the
preferred embodiments, it is to be understood that the
invention is not limited to the disclosed embodiments. On
the contrary, the invention is intended to cover various
modifications and equivalent arrangements included
within the scope of the appended claims. The scope of
the following claims is to be accorded the broadest inter-
pretation so as to encompass all such modifications and
equivalent structures and functions.

Claims

1. A radiographic apparatus for imaging a dynamic
state of a human body (1), comprising:

an X-ray generating means (2) for generating
an X-ray;
a guidance means (15; 31-34) for guiding the
human to perform cyclical movement with a dy-
namic state guiding indication using either an
audio output, or a video display, as a perceivable
pattern which is repeated with a predetermined
periodic timing; and
an image acquisition means (4) for acquiring X-
ray image data constituting a plurality of X-ray
images of the human body;
a control means (8, 9) for synchronizing said im-
age acquisition with the dynamic state guiding
indication and attaching to each of the images
information representing dynamic state phase
based on the dynamic state guiding indication;
a storage means (13) for storing the number of
cycles of dynamic state and/or number of cycles
of guiding dynamic state;
characterised by:

a phase analysis means (12) for analyzing
the image data by extracting a measure-
ment of an anatomical feature in the image
data;
a determination means (12) for determining
if an analyzed phase of at least part of dy-
namic images matches the respective dy-
namic state phase in the information con-
cerning dynamic state guiding indication at-
tached to the image data;
a modification means (12) for correcting the
phase information attached to the image da-
ta and/or rearranging the dynamic images

based on the phase information obtained
by the analysis of all the dynamic images,
if the determination means concludes the
phases do not match; and
a display means (14) for displaying dynamic
images based on the image data using a
display method in accordance with the at-
tached information.

2. An apparatus according to claim 1, wherein said stor-
age means (13) is to store a standard time of one
cycle in accordance with the body part(s) to be im-
aged and/or the purpose of imaging.

3. An apparatus according to claim 1, wherein the
measure of a feature in the image data is the area
or height of the lung region of the human body in the
case of dynamic images of the chest with respiration.

4. An apparatus according to claim 1, wherein said de-
termination means (12) is to determine whether the
difference between a phase determined by the
phase analysis unit and the phase attached to the
image data is larger than a predetermined threshold
value or not.

5. A radiographic method of imaging a dynamic state
of a human body by a radiographic apparatus, in-
cluding an image acquisition unit adapted to acquire
a radiograph, said radiographic method comprising:

an X-ray generating step of generating an X-ray;
a guidance step of guiding the human to perform
a cyclical movement with a dynamic state guid-
ing indication using an audio output, or a video
display, as a perceivable pattern which is repeat-
ed with a predetermined timing; and
an image acquisition step of acquiring X-ray im-
age data constituting a plurality of X-ray images
of the human body;
a control step of synchronizing said image ac-
quisition with the dynamic state guiding indica-
tion and attaching to each of the images infor-
mation representing dynamic state phase based
on the dynamic state guiding indication;
a storage step of storing the number of cycles
of dynamic state and/or the number of cycles of
guiding dynamic state;
characterised by:

a phase analysis step of analyzing the im-
age data by extracting a measurement of
an anatomical feature in the image data;
a determination step of determining if an an-
alyzed phase of at least part of dynamic im-
ages matches the respective dynamic state
phase in the information concerning dynam-
ic state guiding indication attached to the
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image data;
a modification step of correcting the phase
information attached to the image data
and/or rearranging the dynamic images
based on the phase information obtained
by the analysis of all the dynamic images,
if the determination step concludes the
phases do not match; and
a display step, for displaying dynamic im-
ages based on the image data using a dis-
play method in accordance with the at-
tached information.

6. A computer-readable storage medium storing a pro-
gram including computer executable instructions to
cause the apparatus of claim 1 to perform the method
of claim 5.

Patentansprüche

1. Durchstrahlungsvorrichtung zur Abbildung eines dy-
namischen Zustands eines menschlichen Körpers
(1), mit

einer Röntgenerzeugungseinrichtung (2) zur Er-
zeugung eines Röntgenstrahls,
einer Führungseinrichtung (15; 31-34) zum Füh-
ren des Menschen zur Durchführung einer zy-
klischen Bewegung mit einer dynamischen Zu-
standsführungsangabe unter Verwendung ent-
weder einer Audioausgabe oder einer Videoan-
zeige als wahrnehmbares Muster, das mit ei-
nem vorbestimmten periodischen Zeitablauf
wiederholt wird, und
einer Bilderfassungseinrichtung (4) zur Erfas-
sung von Röntgenbilddaten, die eine Vielzahl
von Röntgenbildern des menschlichen Körpers
bilden,
einer Steuereinrichtung (8, 9) zum Synchroni-
sieren der Bilderfassung mit der dynamischen
Zustandsführungsangabe und Anbringen von
Informationen an jedem der Bilder, die eine dy-
namische Zustandsphase darstellen, beruhend
auf der dynamischen Zustandsführungsanga-
be,
einer Speichereinrichtung (13) zur Speicherung
der Anzahl von Zyklen eines dynamischen Zu-
stands und/oder Anzahl von Zyklen eines dyna-
mischen Führungszustands,
gekennzeichnet durch

eine Phasenanalyseeinrichtung (12) zum
Analysieren der Bilddaten durch Extrahie-
ren einer Größe eines anatomischen Merk-
mals in den Bilddaten,
eine Bestimmungseinrichtung (12) zum Be-
stimmen, ob eine analysierte Phase zumin-

dest eines Teils dynamischer Bilder mit der
jeweiligen dynamischen Zustandsphase in
den Informationen hinsichtlich einer dyna-
mischen Zustandsführungsangabe über-
einstimmt, die an den Bilddaten angebracht
ist,
eine Modifizierungseinrichtung (12) zum
Korrigieren der an den Bilddaten ange-
brachten Phaseninformationen und/oder
Neuanordnen der dynamischen Bilder be-
ruhend auf den durch die Analyse aller dy-
namischer Bilder erhaltenen Phaseninfor-
mationen, wenn die Bestimmungseinrich-
tung folgert, dass die Phasen nicht überein-
stimmen, und
eine Anzeigeeinrichtung (14) zur Anzeige
dynamischer Bilder beruhend auf den Bild-
daten unter Verwendung eines Anzeigever-
fahrens entsprechend den angebrachten
Informationen.

2. Vorrichtung nach Anspruch 1, wobei die Speicher-
einrichtung (13) zur Speicherung einer Standardzeit
eines Zyklus entsprechend dem abzubildenden Kör-
perteil/den abzubildenden Körperteilen und/oder
dem Zweck der Abbildung eingerichtet ist.

3. Vorrichtung nach Anspruch 1, wobei die Größe eines
Merkmals in den Bilddaten der Bereich oder die Hö-
he der Lungenregion des menschlichen Körpers im
Fall dynamischer Bilder der Brust bei Atmung ist.

4. Vorrichtung nach Anspruch 1, wobei die Bestim-
mungseinrichtung (12) zur Bestimmung eingerichtet
ist, ob die Differenz zwischen einer durch die Pha-
senanalyseeinheit bestimmten Phase und der an
den Bilddaten angebrachten Phase größer als ein
vorbestimmter Schwellenwert ist oder nicht.

5. Durchstrahlungsverfahren zur Abbildung eines dy-
namischen Zustands eines menschlichen Körpers
durch eine Durchstrahlungsvorrichtung, die eine Bil-
derfassungseinheit zur Erfassung eines Radio-
gramms enthält, wobei das Durchstrahlungsverfah-
ren umfasst

einen Röntgenerzeugungsschritt der Erzeu-
gung eines Röntgenstrahls,
einen Führungsschritt der Führung des Men-
schen zur Durchführung einer zyklischen Bewe-
gung mit einer dynamischen Zustandsführungs-
angabe unter Verwendung einer Audioausgabe
oder einer Videoanzeige als wahrnehmbares
Muster, das mit einem vorbestimmten Zeitablauf
wiederholt wird, und
einen Bilderfassungsschritt der Erfassung von
Röntgenbilddaten, die eine Vielzahl von Rönt-
genbildern des menschlichen Körpers bilden,
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einen Steuerschritt der Synchronisation der Bil-
derfassung mit der dynamischen Zustandsfüh-
rungsangabe und der Anbringung von Informa-
tionen an jedem der Bilder, die eine dynamische
Zustandsphase darstellen, beruhend auf der dy-
namischen Zustandsführungsangabe,
einen Speicherschritt der Speicherung der An-
zahl von Zyklen eines dynamischen zustands
und/oder der Anzahl von Zyklen eines dynami-
schen Führungszuatands,
gekennzeichnet durch

einen Phasenanalyseschritt der Analyse
der Bilddaten durch Extrahieren einer Grö-
ße eines anatomischen Merkmals in den
Bilddaten,
einen Bestimmungsschritt der Bestim-
mung, ob eine analysierte Phase zumindest
eines Teils dynamischer Bilder mit der je-
weiligen dynamischen Zustandsphase in
den Informationen hinsichtlich einer dyna-
mischen Zustandsführungsangabe über-
einstimmt, die an den Bilddaten angebracht
sind,
einen Modifizierungsschritt der Korrektur
der an den Bilddaten angebrachten Pha-
seninformationen und/oder der Neuanord-
nung der dynamischen Bilder beruhend auf
den durch die Analyse aller dynamischer
Bilder erhaltenen Phaseninformationen,
wenn der Bestimmungsschritt folgert, dass
die Phasen nicht übereinstimmen, und
einen Anzeigeschritt der Anzeige dynami-
scher Bilder beruhend auf den Bilddaten un-
ter Verwendung eines Anzeigeverfahrens
entsprechend den angebrachten Informa-
tionen.

6. Computerlesbares Speichermedium, das ein Pro-
gramm speichert, das von einem Computer ausführ-
bare Anweisungen zum Veranlassen der Vorrich-
tung nach Anspruch 1 zur Durchführung des Verfah-
rens nach Anspruch 5 enthält.

Revendications

1. Appareil radiographique pour l’imagerie d’un état dy-
namique d’un corps humain (1), comportant :

un moyen (2) de génération de rayons X destiné
à générer des rayons X ;
un moyen de guidage (15 ; 31-34) destiné à gui-
der la personne pour effectuer un mouvement
cyclique avec une indication de guidage d’état
dynamique utilisant soit un signal de sortie
audio, soit un affichage vidéo, sous la forme d’un
motif perceptible qui est répété avec une tem-

porisation périodique prédéterminée ; et
un moyen (4) d’acquisition d’image destiné à ac-
quérir des données d’images radiographiques
constituant une pluralité d’images radiographi-
ques du corps humain ;
un moyen de commande (8, 9) destiné à syn-
chroniser ladite acquisition d’image avec l’indi-
cation de guidage d’état dynamique et à joindre
à chacune des images une information repré-
sentant une phase d’état dynamique basée sur
l’indication de guidage d’état dynamique ;
un moyen de stockage (13) destiné à stocker le
nombre de cycles d’un état dynamique et/ou le
nombre de cycles d’un état dynamique de
guidage ;
caractérisé par:

un moyen (12) d’analyse de phase destiné
à analyser les données d’images en ex-
trayant une mesure d’un détail anatomique
dans les données d’images ;
un moyen de détermination (12) destiné à
déterminer si une phase analysée d’au
moins une partie d’images dynamiques
concorde avec la phase d’état dynamique
respective dans l’information concernant
une indication de guidage d’état dynamique
jointe aux données d’images ;
un moyen de modification (12) destiné à
corriger l’information de phase jointe aux
données d’images et/ou à réagencer les
images dynamiques sur la base de l’infor-
mation de phase obtenue par l’analyse de
toutes les images dynamiques, si le moyen
de détermination conclut que les phases ne
concordent pas ; et
un moyen d’affichage (14) destiné à afficher
des images dynamiques basées sur les
données d’images en utilisant un procédé
d’affichage conforme à l’information jointe.

2. Appareil selon la revendication 1, dans lequel ledit
moyen de stockage (13) est destiné à stocker un
temps de référence d’un cycle conformément à la
partie ou aux parties du corps dont une image doit
être formée et/ou au but de l’imagerie.

3. Appareil selon la revendication 1, dans lequel la me-
sure d’un détail dans les données d’images est
l’étendue ou la hauteur de la région pulmonaire du
corps humain dans le cas d’images dynamiques de
la poitrine avec respiration.

4. Appareil selon la revendication 1, dans lequel ledit
moyen de détermination (12) est destiné à détermi-
ner si la différence entre une phase déterminée par
l’unité d’analyse de phase et la phase jointe aux don-
nées d’images est plus grande qu’une valeur de seuil
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prédéterminée, ou non.

5. Procédé radiographique d’imagerie d’un état dyna-
mique d’un corps humain par un appareil radiogra-
phique, comportant une unité d’acquisition d’image
conçue pour acquérir une radiographie, ledit procé-
dé radiographique comprenant :

une étape de génération de rayons X consistant
à générer des rayons X ;
une étape de guidage consistant à guider la per-
sonne pour qu’elle effectue un mouvement cy-
clique avec une indication de guidage d’état dy-
namique utilisant un signal de sortie audio, ou
un affichage vidéo, sous la forme d’un motif per-
ceptible qui est répété avec une temporisation
prédéterminée ; et
une étape d’acquisition d’image consistant à ac-
quérir des données d’images radiographiques
constituant une pluralité d’images radiographi-
ques du corps humain ;
une étape de commande consistant à synchro-
niser ladite acquisition d’image avec l’indication
de guidage d’état dynamique et à joindre à cha-
cune des images une information représentant
une phase d’état dynamique basée sur l’indica-
tion de guidage d’état dynamique ;
une étape de stockage consistant à stocker le
nombre de cycles d’état dynamique et/ou le
nombre de cycles d’état dynamique de
guidage ;
caractérisé par :

une étape d’analyse consistant à analyser
les données d’images en extrayant une me-
sure d’un détail anatomique dans les don-
nées d’images ;
une étape de détermination consistant à dé-
terminer si une phase analysée d’au moins
une partie d’images dynamiques concorde
avec la phase d’état dynamique respective
dans l’information concernant une indica-
tion de guidage d’état dynamique jointe aux
données d’images ;
une étape de modification consistant à cor-
riger l’information de phase jointe aux don-
nées d’images et/ou à réagencer les ima-
ges dynamiques sur la base de l’information
de phase obtenue par l’analyse de toutes
les images dynamiques, si l’étape de déter-
mination conclut que les phases ne concor-
dent pas ; et
une étape d’affichage destinée à afficher
des images dynamiques sur la base des
données d’images en utilisant un procédé
d’affichage conforme à l’information jointe.

6. Support de stockage lisible par ordinateur, stockant

un programme comprenant des instructions exécu-
tables par un ordinateur pour amener l’appareil de
la revendication 1 à exécuter le procédé de la reven-
dication 5.
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