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(57) ABSTRACT

The image diagnostic method includes acquiring an electro-
cardiogram (ECG) signal of an object, selecting a scan pro-
tocol used to reconfigure a heart image of the object, based on
the acquired ECG signal, and providing a user with informa-
tion used to propose the selected scan protocol.
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IMAGE DIAGNOSTIC APPARATUS AND
METHOD, AND RECORDING MEDIUM

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application claims priority from Korean Patent
Application No. 10-2013-0167487, filed on Dec. 30,2013, in
the Korean Intellectual Property Office, the disclosure of
which is incorporated herein in its entirety by reference.

BACKGROUND

[0002] 1.Field

[0003] One or more exemplary embodiments relate to an
image diagnostic apparatus and method and a recording
medium.

[0004] 2. Description of the Related Art

[0005] Examples of high-tech image diagnostic appara-
tuses, which are used to diagnose various diseases of a human
body, include magnetic resonance imaging (MRI) appara-
tuses, computed tomography (CT) apparatuses, etc.

[0006] In order to image an object by using an image diag-
nostic apparatus, a user needs to select an imaging protocol in
consideration of a state of the object. Also, the user needs to
consider variables that will occur in imaging. Therefore, it
may be difficult for a user to image an object.

[0007] Inthe related art, guidelines for an imaging method
necessary to image an object are not provided, and for this
reason, a user manually selects a desired imaging method.
The quality of an acquired image depends on a user’s skill or
an imaging method selected by the user.

SUMMARY

[0008] Exemplary embodiments address at least the above
problems and/or disadvantages and other disadvantages not
described above. Also, the exemplary embodiments are not
required to overcome the disadvantages described above, and
may not overcome any of the problems described above.
[0009] One or more exemplary embodiments include an
image diagnostic apparatus and method and a recording
medium, which provide guidelines for an imaging method
that a user may use to diagnose a disease.

[0010] One or more exemplary embodiments include an
image diagnostic apparatus and method and a recording
medium, which enable a user to easily select an imaging
method that a user may use to diagnose a disease.

[0011] According to an aspect of an exemplary embodi-
ment, an image diagnostic method includes: acquiring an
electrocardiogram (ECG) signal of an object; selecting a scan
protocol used to reconfigure a heart image of the object, based
on the acquired ECG signal; and providing a user with infor-
mation used to propose the selected scan protocol.

[0012] According to an aspect of an exemplary embodi-
ment, an image diagnostic apparatus includes: an input/out-
put unit that acquires an electrocardiogram (ECG) signal of
an object; a controller that selects a scan protocol used to
reconfigure a heart image of the object, based on the acquired
ECG signal; and an information provider that provides a user
with information used to propose the selected scan protocol.

BRIEF DESCRIPTION OF THE DRAWINGS

[0013] The above and/or other aspects will become more
apparent by describing certain exemplary embodiments, with
reference to the accompanying drawings, in which:
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[0014] FIG. 1isa schematic diagram of acomputed tomog-
raphy (CT) system;

[0015] FIG. 2 is a diagram illustrating a structure of a CT
system according to an exemplary embodiment;

[0016] FIG. 3 is a diagram illustrating an image diagnostic
system according to an exemplary embodiment;

[0017] FIG. 4 is a flowchart for describing an image diag-
nostic method according to an exemplary embodiment;
[0018] FIG. 5 is a flowchart for describing a method in
which an image diagnostic apparatus selects a scan protocol
for reconfiguring a heart image of an object, according to an
exemplary embodiment;

[0019] FIG. 6 is a flowchart for describing a method in
which the image diagnostic apparatus reconfigures an image
of an object based on a determined scan protocol, according
to an exemplary embodiment;

[0020] FIG. 7 is a diagram illustrating a user interface in
which an electrocardiogram signal sample and an acquired
electrocardiogram signal are shown as waveforms, according
to an exemplary embodiment;

[0021] FIG. 8 is a flowchart for describing an image diag-
nostic method according to an exemplary embodiment;
[0022] FIG. 9 is a flowchart for describing a method in
which the image diagnostic apparatus sets a reconfiguration
section of an image obtained by imaging a heart of an object,
according to an exemplary embodiment;

[0023] FIG. 10 is a diagram for describing a method in
which the image diagnostic apparatus displays a section in
which arrhythmia occurs in a user interface, according to an
exemplary embodiment; and

[0024] FIGS. 11 and 12 are block diagrams of the image
diagnostic apparatus according to an exemplary embodiment.

DETAILED DESCRIPTION

[0025] Certain exemplary embodiments are described in
greater detail below with reference to the accompanying
drawings.

[0026] Inthe following description, like drawing reference
numerals are used for like elements, even in different draw-
ings. The matters defined in the description, such as detailed
construction and elements, are provided to assist in a com-
prehensive understanding of the exemplary embodiments.
However, it is apparent that the exemplary embodiments can
be practiced without those specifically defined matters. Also,
well-known functions or constructions are not described in
detail since they would obscure the description with unnec-
essary detail.

[0027] Expressions such as “at least one of,” when preced-
ing a list of elements, modify the entire list of elements and do
not modify the individual elements of the list.

[0028] When a part “includes” or “comprises” an element,
unless there is a particular description contrary thereto, the
part can further include other elements, not excluding the
other elements. Also, the term ‘unit” means a software com-
ponent or hardware components such as a field-program-
mable gate array (FPGA) or an application-specific inte-
grated circuit (ASIC), and performs a specific function.
However, the term ‘unit’ is not limited to software or hard-
ware. The ‘unit’ may be formed so as to be in an addressable
storage medium, or may be formed so as to operate one or
more processors. Thus, for example, the term “unit” may refer
to components such as software components, object-oriented
software components, class components, and task compo-
nents, and may include processes, functions, attributes, pro-
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cedures, subroutines, segments of program code, drivers,
firmware, micro codes, circuits, data, a database, data struc-
tures, tables, arrays, or variables. A function provided by the
components and ‘units’ may be associated with the smaller
number of components and ‘units’, or may be divided into
additional components and ‘units’.

[0029] Throughout the specification, an “image” may mean
multi-dimensional data formed of discrete image elements
(e.g., pixels in a two-dimensional (2D) image and voxels in a
three-dimensional (3D) image). For example, the image may
include a medical image of an object which is captured by a
computed tomography (CT) imaging apparatus.

[0030] Throughout the specification, a “CT image” may
mean an image generated by synthesizing a plurality of X-ray
images that are obtained by imaging an object while a CT
imaging apparatus rotates about at least one axis with respect
to the object.

[0031] Throughout the specification, an “object” may
include a human, an animal, or a part of a human or animal.
For example, the object may include organs such as a liver,
heart, womb, brain, breast, abdomen, or the like, or a blood
vessel. Also, the object may include a phantom. The phantom
is a material having a volume that is very close toa density and
effective atomic number of an organism or living thing, and
may include a sphere phantom having a characteristic similar
to a physical body.

[0032] Throughout the specification, a “user” may be, but is
not limited to, a medical professional including a doctor, a
nurse, a medical laboratory technologist, a medial image
expert, and a technician who repairs a medical apparatus.

[0033] Since a CT system is capable of providing a cross-
sectional image of an object, the CT system may express an
inner structure (e.g., an organ such as a kidney, alung, etc.) of
the object without an overlap therebetween, compared to a
general X-ray capturing apparatus.

[0034] The CT system may obtain a plurality of pieces of
image data with a thickness no more than 2 mm for several
tens to several hundreds of times per second and then may
process the plurality of pieces of image data, so that the CT
system may provide a relatively accurate a cross-sectional
image of the object. Examples of image reconstruction meth-
ods are as below.

[0035] A shade surface display (SSD) method: The SSD
method is an initial 3D imaging method that displays
only voxels having a predetermined Hounsfield Units
(HU) value.

[0036] A maximum intensity projection (MIP)/mini-
mum intensity projection (MinIP) method: The MIP/
MinlP method is a 3D imaging method that displays
only voxels having the greatest or smallest HU value
from among voxels that construct an image.

[0037] A volume rendering (VR) method: The VR
method is an imaging method capable of adjusting a
color and transmittance of voxels that construct an
image, according to interest areas.

[0038] A virtual endoscopy method: This method allows
an endoscopy observation in a 3D image that is recon-
structed by using the VR method or the SSD method.

[0039] A multi-planar reformation (MPR) method: The
MPR method is used to reconstruct an image into a
different cross-sectional image. A user may reconstruct
an image in every desired direction.
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[0040] An editing method: This method involves editing
adjacent voxels so as to allow a user to easily observe an
interest area in volume rendering.

[0041] A wvoxel of interest (VOI) method: The VOI
method displays only a selected area in volume render-
ing.

[0042] A CT system 100 according to an exemplary
embodiment will now be described with reference to FIG. 1.
The CT system 100 may include devices having various
forms.

[0043] FIG. 1 schematically illustrates the CT system 100.
Referring to FIG. 1, the CT system 100 may include a gantry
102, a table 105, an X-ray generator 106, and an X-ray detec-
tor 108.

[0044] Thegantry 102 may include the X-ray generator 106
and the X-ray detector 108.

[0045] An object 10 may be positioned on the table 105.
[0046] The table 105 may move in a predetermined direc-
tion (e.g., at least one of up, down, right, and left directions)
during aCT imaging procedure. Also, the table 105 may tilt or
rotate by a predetermined degree in a predetermined direc-
tion.

[0047] The gantry 102 may also tilt by a predetermined
degree in a predetermined direction.

[0048] FIG. 2is a diagram illustrating a structure of the CT
system 100.
[0049] The CT system 100 may include the gantry 102, the

table 105, a controller 118, a storage unit 124, an image
processor 126, an input unit 128, a display 130, and a com-
municator 132.

[0050] As described above, the object 10 may bepositioned
on the table 105. In the present exemplary embodiment, the
table 105 may move in a predetermined direction (e.g., at least
one of up, down, right and left directions), and movement of
the table 105 may be controlled by the controller 118.
[0051] The gantry 102 may include a rotating frame 104,
the X-ray generator 106, the X-ray detector 108, a rotation
driver 110, a data acquisition system (DAS) 116, and a data
transmitter 120.

[0052] The rotating frame 104 included in the gantry 102
may have a loop shape capable of rotating with respect to a
predetermined rotation axis RA. The rotating frame 104 may
be disc shaped.

[0053] The X-ray generator 106 and the X-ray detector 108
included in the rotating frame 104 may face each other so as
to have predetermined field of views (FOVs). The rotating
frame 104 may also include an anti-scatter grid 114. The
anti-scatter grid 114 may be positioned between the X-ray
generator 106 and the X-ray detector 108.

[0054] In a medical imaging system, X-ray radiation that
reaches a detector (or a photosensitive film) includes attenu-
ated primary radiation that forms a useful image and also
includes scattered radiation that deteriorates a quality of an
image. In order to transmit the primary radiation and to
attenuate the scattered radiation, the anti-scatter grid 114 may
be positioned between a patient and the detector (or the pho-
tosensitive film).

[0055] For example, the anti-scatter grid 114 may be
formed by alternately stacking lead foil strips and an inter-
space material such as a solid polymer material, solid poly-
met, or a fiber composite material. However, formation of the
anti-scatter grid 114 is not limited thereto.

[0056] The rotating frame 104 may receive a driving signal
from the rotation driver 110 and may rotate the X-ray gen-
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erator 106 and the X-ray detector 108 at a predetermined
rotation speed. The rotating frame 104 may receive the driv-
ing signal and power from the rotation driver 110 while the
rotating frame 104 contacts the rotation driver 110 via a slip
ring (not shown). The rotating frame 104 may receive the
driving signal and power from the rotation driver 110 via
wireless communication.

[0057] The X-ray generator 106 may receive a voltage and
current from a power distribution unit (PDU) (not shown) via
aslip ring (not shown) and then a high voltage generator (not
shown), and then may generate and emit an X-ray. When the
high voltage generator applies a predetermined voltage (here-
inafter, referred as the tube voltage) to the X-ray generator
106, the X-ray generator 106 may generate X-rays having a
plurality of energy spectrums that correspond to the tube
voltage.

[0058] The X-ray generated by the X-ray generator 106
may have a predetermined form due to a collimator 112 and
then may be emitted.

[0059] The X-ray detector 108 may be positioned while
facing the X-ray generator 106. The X-ray detector 108 may
include a plurality of X-ray detecting devices. Each of the
plurality of X-ray detecting devices may establish one chan-
nel but the exemplary embodiments are not limited thereto.
[0060] The X-ray detector 108 may detect the X-ray that is
generated by the X-ray generator 106 and that is transmitted
through the object 10, and may generate an electrical signal
corresponding to intensity of the detected X-ray.

[0061] The X-ray detector 108 may include an indirect-
type X-ray detector for detecting radiation after converting
the radiation into light, and a direct-type X-ray detector for
detecting radiation after directly converting the radiation into
electric charges. The indirect-type X-ray detector may use a
scintillator. The direct-type X-ray detector may use a photon
counting detector. The DAS 116 may be connected to the
X-ray detector 108. The electrical signal generated by the
X-ray detector 108 may be collected by the DAS 116 wire-
lessly or via a wire. The electrical signal generated by the
X-ray detector 108 may be provided to an analog-to-digital
converter (not shown) via an amplifier (not shown).

[0062] According to a slice thickness or the number of
slices, only some of a plurality of data collected by the X-ray
detector 108 may be provided to the image processor 126 via
the data transmitter 120, or the image processor 126 may
select only some of the plurality of data.

[0063] The digital signal may be provided to the image
processor 126 via the data transmitter 120. The digital signal
may be provided wirelessly or via a wire to the image pro-
cessor 126.

[0064] The controller 118 may control an operation of the
elements in the CT system 100. For example, the controller
118 may control operations of the table 105, the rotation
driver 110, the collimator 112, the DAS 116, the storage umit
124, the image processor 126, the input unit 128, the display
130, the communicator 132, and the like.

[0065] The image processor 126 may receive data (e.g.,
pure data before a processing operation), which is obtained
from the DAS 116, via the data transmitter 120, and may
perform pre-processing.

[0066] The pre-processing may include a process of cor-
recting sensitivity irregularity between channels, a process of
correcting a signal loss due to a rapid decrease in signal
strength or due to an X-ray absorbing material such as metal,
or the like.
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[0067] Data output from the image processor 126 may be
referred to as raw data or projection data. The projection data
and image-capturing conditions (e.g., the tube voltage, an
image-capturing angle, etc.) during obtainment of the data
may be stored together in the storage unit 124.

[0068] The projection data may be a group of data values
that correspond to the intensity of the X-ray that passes
through the object 10. For convenience of description, it is
assumed that a group ofa plurality of pieces of projection data
that are simultaneously obtained from all channels of a same
image-capturing degree is referred to as a projection data set.

[0069] The storage unit 124 may include at least one stor-
age medium from a flash memory-type storage medium, a
hard disk-type storage medium. a multimedia card micro-
type storage medium, card-type memories (e.g., an SD card,
an XD memory, and the like), Random Access Memory
(RAM), Static Random Access Memory (SRAM), Read-
Only Memory (ROM), Electrically Erasable Programmable
Read-Only Memory (EEPROM), Programmable Read-Only
Memory (PROM) magnetic memory, a magnetic disc, and an
optical disc.

[0070] The image processor 126 may reconstruct a cross-
sectional image with respect to the object 10 by using the
projection data set. The cross-sectional image may be a 3D
image. The image processor 126 may reconstruct the 3D
image of the object 10 by using a cone beam reconstruction
method or the like, based on the projection data set.

[0071] The input unit 128 may receive an external input
with respect to an X-ray tomography imaging condition, an
image processing condition, or the like. For example, the
X-ray tomography imaging condition may include a tube
voltage, energy value setting with respect to a plurality of
X-rays, selection of an image-capturing protocol, selection of
an image reconstruction method, setting of a FOV area, the
number of slices, a slice thickness, parameter setting with
respect to image post-processing, or the like. The image pro-
cessing condition may include resolution of an image, attenu-
ation coefficient setting with respect to the image, setting of
an image combining ratio, or the like.

[0072] The input unit 128 may include a device for receiv-
ing a predetermined input from an external source. For
example, the input unit 128 may include a microphone, a
keyboard, a mouse, a joystick, a touch pad, a touch pen, a
voice recognition device, a gesture recognition device, or the
like.

[0073] The display 130 may display an X-ray tomography
image reconstructed by the image processor 126.

[0074] Exchanges of data, power, or the like between the
aforementioned elements may be performed by using at least
one of wired communication, wireless communication, and
optical communication.

[0075] The communicator 132 may communicate with an
external device, an external medical apparatus, etc., via a
server 134 or the like.

[0076] The communicator 132 may exchange data with a
hospital server or other medical apparatuses in a hospital
connected via a Picture Archiving and Communication Sys-
tem (PACS). The communicator 132 may perform data com-
munication with the portable device, according to a Digital
Imaging and Communications in Medicine (DICOM) stan-
dard.
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[0077] The communicator 132 may transmit and receive
data related to diagnosing the object 10, via the network. The
communicator 132 may transmit and receive a medical
image.

[0078] Furthermore, the communicator 132 may receive a
diagnosis history or a medical treatment schedule about a
patient from the server 134 and may use the diagnosis history
or the medical treatment schedule in a clinical diagnosis for
the patient. The communicator 132 may perform data com-
munication with the portable device of a user or patient.
[0079] The communicator 132 may transmit information
about a device error, information about a quality control sta-
tus, or the like to a system manager or a service manager via
the network, and may receive a feedback corresponding to the
information.

[0080] FIG. 3 is a diagram illustrating an image diagnostic
system 1000 according to an exemplary embodiment.
[0081] The image diagnostic system 1000 of FIG. 3 is
illustrated as including only elements associated with the
present exemplary embodiment. However, the image diag-
nostic system 1000 may further include other general-use
elements in addition to the elements of FIG. 3.

[0082] Referring to FIG. 3, the image diagnostic system
1000 according to an exemplary embodiment may include an
image diagnostic apparatus 1100 and a CT system 100.
[0083] Theimage diagnostic apparatus 1100 may provide a
user with guidelines for reconfiguring an image of an object
10 which is captured by the CT system 100. The image
diagnostic apparatus 1100 may provide the user with scan
protocol information suitable for reconfiguring a captured
image of the object 10 based on information of the object 10.
For example, the image diagnostic apparatus 1100 may pro-
vide scan protocol information suitable for reconfiguring a
heart image of the object 10 which is captured by the CT
system 100, based on an electrocardiogram (ECG) signal of
the object 10.

[0084] The CT system 100 is merely an example of a sys-
tem that is used to image the object 10 in an exemplary
embodiment, but is not limited thereto. For example, the
image diagnostic apparatus 1100 may provide the user with
guidelines for reconfiguring an image of the object 10 which
is captured by an MRI apparatus.

[0085] The image diagnostic apparatus 1100 according to
an exemplary embodiment may communicate with another
device. For example, the image diagnostic apparatus 1100
may communicate with the CT system 100. The image diag-
nostic apparatus 1100 may communicate with a device, such
as an ECG device, which acquires a bio-signal from the object
10.

[0086] The image diagnostic apparatus 1100 may be pro-
vided outside the CT system 100 as in FIG. 3, but is not
limited thereto. According to another exemplary embodi-
ment, the image diagnostic apparatus 1100 may include the
CT system 100.

[0087] The CT system 100 may project X-rays onto an
object at various angles, and generate an image by reconfig-
uring an internal cross-sections of the object, based on the
projection result.

[0088] FIG. 4 is a flowchart for describing an image diag-
nostic method according to an exemplary embodiment.
[0089] In operation 410, the image diagnostic apparatus
1100 acquires an ECG signal of the object 10.

[0090] The image diagnostic apparatus 1100 may receive
data of the ECG signal of the object 10, as measured by the

Jul. 2,2015

BCG device. According to another exemplary embodiment,
the image diagnostic apparatus 1100 may receive the data of
the ECG signal of the object 10 from an external server that
stores medical information of the object 10.

[0091] The image diagnostic apparatus 1100 may acquire
bio-signal information of the object 10, in addition to the
ECG signal of the object 10. The bio-signal information is not
limited to an electrical signal acquirable from the object 10.
For example, the image diagnostic apparatus 1100 may
acquire a heart image of the object 10 captured by the CT
system 100. In the image diagnostic method according to an
exemplary embodiment, a case in which the ECG signal is
acquired as the information acquired in operation 410 for
acquiring a scan protocol will be described as an example.

[0092] In operation 420, the image diagnostic apparatus
1100 selects a scan protocol used to reconfigure a heart image
of an object, based on the acquired ECG signal.

[0093] Examples of the scan protocol may include a pro-
spective scan protocol, a retrospective scan protocol, and a
multi-segment scan protocol. The scan protocols may further
include other appropriate scan protocols; however, exem-
plary embodiments are described with reference to the above
examples of the protocols.

[0094] The image diagnostic apparatus 1100 may select a
scan protocol used to reconfigure a captured image of the
object 10, based on at least one of a period of the acquired
ECG signal and a heart rate that is calculated based on the
acquired ECG signal. The image diagnostic apparatus 1100
may select a scan protocol to be executed automatically, or
may recommend the scan protocol to a user as a candidate
scan protocol, to be confirmed and/or verified by the user.

[0095] In operation 430, the image diagnostic apparatus
1100 may provide a user with information which has been
used to propose the selected scan protocol. The image diag-
nostic apparatus 1100 according to an exemplary embodi-
ment displays a user interface that displays information about
the selected scan protocol. For example, the image diagnostic
apparatus 1100 may display the selected scan protocol as text
data or image data in the user interface.

[0096] The image diagnostic apparatus 1100 may display
an explanation of a method in which the selected scan proto-
col reconfigures the captured image of the object 10 and/or a
reason substantiating as to why the image diagnostic appara-
tus 1100 selected a certain scan protocol for the acquired ECG
signal.

[0097] For example, when the image diagnostic apparatus
1100 selects the prospective scan protocol, the image diag-
nostic apparatus 1100 may determine the ECG signal
acquired from the object 10 as being periodic, and display
information, indicating a selection of the prospective scan
protocol, in a certain region of the user interface.

[0098] The image diagnostic apparatus 1100 according to
an exemplary embodiment may provide the user with guide-
lines for reconfiguring the captured image of the object 10,
based on the information acquired from the object 10, thereby
aiding the user in easily reconfiguring the captured image of
the object 10.

[0099] The image diagnostic apparatus 1100 according to
an exemplary embodiment may display the acquired ECG
signal along with an ECG signal sample corresponding to the
selected scan protocol. The sample of the ECG signal corre-
sponding to the selected scan protocol may be information
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which is pre-stored and is used for the image diagnostic
apparatus 1100 to select a scan protocol in comparison with
the acquired ECG signal.

[0100] For example, the image diagnostic apparatus 1100
may store in advance a first ECG signal sample, a second
ECG signal sample, and a third ECG signal sample. When the
acquired ECG signal is most similar to the first ECG signal
sample, the image diagnostic apparatus 1100 may select the
prospective scan protocol as a scan protocol used to recon-
figure the heart image of the object 10. When the acquired
FECG signal is most similar to the second ECG signal sample,
the image diagnostic apparatus 1100 may select the retro-
spective scan protocol as the scan protocol used to reconfig-
ure the heart image of the object 10. When the acquired ECG
signal is most similar to the third ECG signal sample, the
image diagnostic apparatus 1100 may select the multi-seg-
ment scan protocol as the scan protocol used to reconfigure
the heart image of the object 10.

[0101] For example, the first ECG signal sample corre-
sponds to an ECG signal having a substantially regular
period. The second ECG signal sample corresponds to an
ECG signal having an irregular period. The third ECG signal
sample corresponds to an ECG signal that has a higher heart
rate than an average heart rate.

[0102] The image diagnostic apparatus 1100 may differ-
ently set an ECG signal sample used to selecta scan protocol,
based on a disease, age, and gender of the object 10.

[0103] The image diagnostic apparatus 1100 according to
an exemplary embodiment may provide the user with the
acquired ECG signal, ECG signal sample and the selected
scan protocol, thereby providing the user with a scan protocol
which is suitable for reconfiguring the heart image of the
object 10.

[0104] FIG. 5 is a flowchart for describing a method in
which the image diagnostic apparatus 1100 selects a scan
protocol for reconfiguring a heart image of an object 10,
according to an exemplary embodiment.

[0105] 1In operation 510, the image diagnostic apparatus
1100 may acquire an ECG signal of the object 10. The image
diagnostic apparatus 1100 may receive data of the ECG signal
of the object 10, as measured by the ECG device.

[0106] Operation 510 of FIG. 5 may correspond to opera-
tion 410 of FIG. 4.

[0107] In operation 520, the image diagnostic apparatus
1100 may determine whether a heart rate, which is calculated
based on the acquired ECG signal, exceeds a predetermined
heart rate.

[0108] The image diagnostic apparatus 1100 according to
an exemplary embodiment may determine whether to select
the multi-segment scan protocol as a protocol used to recon-
figure a heart image of the object 10, based on the heart rate
which is calculated based on the acquired ECG signal. For
example, when a heart rate is high, the multi-segment scan
protocol may be used to reconfigure an image of a heart.
[0109] For example, when a heart rate which is calculated
based on an ECG signal exceeds 100 per minute, the image
diagnostic apparatus 1100 may select the multi-segment scan
protocol as a protocol used to reconfigure an image of aheart.
The heart rate may be an average heart rate which is calcu-
lated for a predetermined time based on the ECG signal.
[0110] A user may adjust a predetermined heart rate in the
image diagnostic apparatus 1100. The user may adjust the
predetermined heart rate so as to be suitable for a purpose of
reconfiguring the image of the heart.
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[0111] In operation 530, the image diagnostic apparatus
1100 may select the multi-segment scan protocol as a proto-
col used to reconfigure the heart image of the object 10. The
image diagnostic apparatus 1100 according to an exemplary
embodiment may select the multi-segment scan protocol for
reconfiguring a captured image of a heart of an object 10
having a heart rate which exceeds the predetermined heart
rate.

[0112] If a heart rate of the object is determined as not
exceeding the predetermined heart rate in operation 520, the
image diagnostic apparatus 1100 may determine whether a
period of the acquired ECG signal is constant, in operation
540. The image diagnostic apparatus 1100 may determine
whether the period of the acquired ECG signal is constant, for
reconfiguring a captured image of a heart of an object 10
which is equal to or lower than the predetermined heart rate.
[0113] Generally, when a period of an ECG signal is con-
stant, the prospective scan protocol is used, and when the
period of the ECG signal is not constant, the retrospective
scan protocol is used.

[0114] A related art ECG signal analyzing method may be
used as a method in which the image diagnostic apparatus
1100 determines whether the period of the ECG signal is
constant. A method in which the image diagnostic apparatus
1100 analyzes the ECG signal is not limited and any appro-
priate method known to those skilled in the art may be used.
[0115] In operation 550, the image diagnostic apparatus
1100 may select the prospective scan protocol as a protocol
used to reconfigure the heart image of the object 10. The
image diagnostic apparatus 1100 according to an exemplary
embodiment may select the prospective scan protocol for
reconfiguring a captured image of a heart of an object 10
having a constant heart rate.

[0116] In operation 560, the image diagnostic apparatus
1100 may select the retrospective scan protocol as a protocol
used to reconfigure the heart image of the object 10. The
image diagnostic apparatus 1100 according to an exemplary
embodiment may select the retrospective scan protocol for
reconfiguring a captured image of a heart of an object 10
having an irregular heart rate.

[0117] The image diagnostic apparatus 1100 may first
determine whether the period of the acquired ECG signal is
constant, before calculating the heart rate from the acquired
BCG signal. That is, in a method where the image diagnostic
apparatus 1100 selects a scan protocol, it is possible to switch
the order in which operation 520 and operation 540 are per-
formed.

[0118] In operation 570, the image diagnostic apparatus
1100 may display a user interface that displays information
about the selected scan protocol on a display included in the
image diagnostic apparatus 1100 or on separately provided
display.

[0119] FIG. 6 is a flowchart for describing a method in
which the image diagnostic apparatus 1100 reconfigures an
image of an object 10 based on a determined scan protocol,
according to an exemplary embodiment.

[0120] In operation 610, the image diagnostic apparatus
1100 may display a user interface that displays information
about a selected scan protocol.

[0121] Operation 610 of FIG. 6 may correspond to the
above-described operation 410 of FIG. 4.

[0122] In operation 620, the image diagnostic apparatus
1100 may receive a protocol determination signal, used to
determine a scan protocol, from a user through the user inter-
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face. The user may determine the scan protocol based on the
information which is displayed in the user interface about the
scan protocol.

[0123] According to an exemplary embodiment, the user
interface may display, as information about a scan protocol,
an ECG signal sample for a scan protocol, which are pre-
stored and pre-selected, and an ECG signal which is acquired
by the image diagnostic apparatus 1100.

[0124] FIG. 7 is a diagram illustrating a user interface in
which an ECG signal sample 710 and an acquired ECG signal
720 are shown as waveforms, according to an exemplary
embodiment.

[0125] Referring to FIG. 7, a user may compare the ECG
signal sample 710 and the acquired ECG signal 720, which
are displayed in the user interface, to determine whether to
reconfigure a heart image of an object 10, by using a scan
protocol selected by the image diagnostic apparatus 1100.
[0126] The image diagnostic apparatus 1100 may display
an explanation facilitating an analysis of a waveform as addi-
tional information in the ECG signal sample 710. Statistical
data of each section of the ECG signal may bedisplayed in the
ECG signal sample 710. For example, the statistical data may
be displayed for each of an RR section, a P-Q section, a Q-T
section, and an S-T section. The image diagnostic apparatus
1100 may display information about a statistically used scan
protocol depending on a length of each section.

[0127] The image diagnostic apparatus 1100 may display
information indicating a degree of similarity between the
ECG signal sample 710 and the acquired ECG signal 720.
[0128] For example, the user may perform setting so that
the image diagnostic apparatus 1100 extracts an ECG signal
sample having a similarity of about 80% or more with an
acquired ECG signal to select a scan protocol. When a simi-
larity of about 90% is calculated as a result that is obtained by
analyzing a similarity between waveforms of the ECG signal
sample 710 and the acquired ECG signal 720, information
indicating a calculated similarity being about 90% may be
displayed as additional information along with information of
the selected scan protocol, in the user interface.

[0129] Theuser interface of FIG. 7 is merely an example of
the present exemplary embodiment, and various user intet-
faces may be provided. In FIG. 7, a case in which the ECG
signal sample 710 and the acquired ECG signal 720 are dis-
played separately from each other is shown as an example, but
the image diagnostic apparatus 1100 may display the ECG
signal sample 710 and the acquired ECG signal 720 to be
overlapped with each other.

[0130] In operation 630, the image diagnostic apparatus
1100 may determine whether a scan protocol corresponding
to the protocol determination signal received from a user
matches the scan protocol selected by the image diagnostic
apparatus 1100. The user may determine a scan protocol, in
addition to the scan protocol selected by the image diagnostic
apparatus 1100.

[0131] The protocol determination signal may include
identification information that enables the image diagnostic
apparatus 1100 to select one scan protocol among a plurality
of selectable scan protocols.

[0132] In operation 640, the image diagnostic apparatus
1100 may reconfigure a captured heart image ofthe object 10
based on the selected scan protocol when the selected scan
protocol matches a scan protocol determined by the user, i.e.,
confirmed or verified by a user.
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[0133] The image diagnostic apparatus 1100 may be pro-
vided independently from the CT systen 100, or may include
the CT system 100 and operate as an image diagnostic sys-
tem. When the image diagnostic apparatus 1100 is provided
independently from the CT system 100, the image diagnostic
apparatus 1100 may transmit a signal, which includes infor-
mation about a determined scan protocol and a command for
reconfiguring the captured heart image of the object 10, to the
CT system 100. The CT system 100 may reconfigure the
captured heart image of the object 10 according to the deter-
mined scan protocol, based on the signal received from the
image diagnostic apparatus 1100.

[0134] According to another exemplary embodiment,
when the image diagnostic apparatus 1100 includes the CT
system 100, the image diagnostic apparatus 1100 may recon-
figure the captured heart image of the object 10 based on the
determined scan protocol.

[0135] In operation 650, the image diagnostic apparatus
1100 may reconfigure the captured heart image of the object
10 based on the scan protocol determined by the user when
the selected scan protocol does not match the scan protocol
determined by the user.

[0136] A method, which reconfigures the captured heart
image of the object 10 based on the determined scan protocol
(operation 650), may correspond to a method that reconfig-
ures the captured heart image of the object 10 based on the
selected scan protocol (operation 640).

[0137] In operation 660, the image diagnostic apparatus
1100 may display the reconfigured image on the display of the
image diagnostic apparatus 1100.

[0138] When the image diagnostic apparatus 1100 is pro-
vided independently from the CT system 100, the image
diagnostic apparatus 1100 may receive reconfigured image
information from the CT system 100, and display the received
image information.

[0139] According to another exemplary embodiment,
when the image diagnostic apparatus 1100 includes the CT
system 100, the image diagnostic apparatus 1100 may display
image information that is reconfigured based on the deter-
mined or selected scan protocol.

[0140] FIG. 8 is a flowchart for describing an image diag-
nostic method according to an exemplary embodiment.

[0141] In operation 810, the image diagnostic apparatus
1100 may acquire an ECG signal of an object 10.

[0142] The image diagnostic apparatus 1100 may receive
data of the ECG signal of the object 10, as measured by the
ECG device, or may receive the data of the ECG signal of the
object 10 from an external server that stores medical infor-
mation of the object 10.

[0143] Operation 810 of FIG. 8 may correspond to the
above-described operation 410 of FIG. 4.

[0144] In operation 820, the image diagnostic apparatus
1100 may select a scan protocol to reconfigure a captured
heart image of the object 10, based on the acquired ECG
signal.

[0145] According to an exemplary embodiment, the image
diagnostic apparatus 1100 may select a scan protocol to
reconfigure a captured image of the object 10, based on at
least one of a period of the acquired ECG signal and a heart
rate that is calculated based on the acquired ECG signal.
[0146] Operation 820 of FIG. 8 may correspond to the
above-described operation 420 of FIG. 4.
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[0147] 1In operation 830, the image diagnostic apparatus
1100 may reconfigure a captured heart image ofthe object 10
based on the selected scan protocol.

[0148] According to an exemplary embodiment, the image
diagnostic apparatus 1100 may reconfigure a captured heart
image of the object 10 based on the selected scan protocol
even without receiving a user input signal.

[0149] The image diagnostic apparatus 1100 may be pro-
vided independently from the CT system 100, or may be
included in the CT system 100 and operate as the image
diagnostic system. When the image diagnostic apparatus
1100 is provided independently from the CT system 100, the
image diagnostic apparatus 1100 may transmit a signal,
which includes information about the selected scan protocol
and a command for reconfiguring the captured heart image of
the object 10, to the CT system 100 via a wired/wireless
connection. The CT system 100 may reconfigure the captured
heart image of the object 10 according to the selected scan
protocol, based on the signal received from the image diag-
nostic apparatus 1100.

[0150] According to another exemplary embodiment,
when the image diagnostic apparatus 1100 is included in the
CT system 100, the image diagnostic apparatus 1100 may
reconfigure the captured heart image of the object 10 based on
the selected scan protocol.

[0151] FIG. 9 is a flowchart for describing a method in
which the image diagnostic apparatus 1100 sets a reconfigu-
ration section of a captured heart image of an object 10,
according to an exemplary embodiment.

[0152] 1In operation 910, the image diagnostic apparatus
1100 may analyze an ECG signal acquired from the object 10.
[0153] The image diagnostic apparatus 1100 may acquire
the heart image of the object 10 along with the ECG signal.
According to another exemplary embodiment, the image
diagnostic apparatus 1100 may analyze the captured heart
image of the object 10.

[0154] In operation 920, the image diagnostic apparatus
1100 may determine whether there is a section where arrhyth-
mia occurs, in the acquired ECG signal.

[0155] According to an exemplary embodiment, the image
diagnostic apparatus 1100 may store information about an
ECG signal of when the arrhythmia occurs. For example, the
image diagnostic apparatus 1100 may store a sample wave-
form of the ECG signal of when arrhythmia occurs. The
image diagnostic apparatus 1100 may compare the stored
sample waveform and a waveform of an acquired ECG signal
to determine whether there is a section where arrhythmia
occurs in a section of the acquired ECG signal.

[0156] The method, which determines whether arrhythmia
occurs based on an ECG signal, is merely an example, and is
not limited thereto. For example, the image diagnostic appa-
ratus 1100 may analyze the captured heart image of the object
10 to determine whether there is a section where arrhythmia
occurs.

[0157] In operation 930, the image diagnostic apparatus
1100 may display information about a section, where arrhyth-
mia occurs, in the user interface.

[0158] According to an exemplary embodiment, when
there is arrhythmia-occurring section as a result that is
obtained by determining whether arrhythmia occurs in a sec-
tion of the ECG signal acquired by the image diagnostic
apparatus 1100, the image diagnostic apparatus 1100 may
display a section where arrhythmia occurs in the section of the
acquired ECG signal, in the user interface.
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[0159] 1In operation 940, the image diagnostic apparatus
1100 may reset a section for reconfiguring the captured heart
image based on a user input. When the user inputs a signal for
commanding a section of the acquired ECG signal to be
changed, the image diagnostic apparatus 1100 may reset a
section, to exclude the section where arrhythmia occurs in the
section of the acquired ECG signal.

[0160] On the other hand, when the user does not input a
command to change the section of the acquired ECG signal,
the image diagnostic apparatus 1100 does not exclude the
section where arrhythmia occurs in the section of the acquired
ECG signal.

[0161] In operation 950, the image diagnostic apparatus
1100 may reconfigure the heart image of the object 10 in the
reset section.

[0162] According to an exemplary embodiment, when the
image diagnostic apparatus 1100 is not provided indepen-
dently from the CT system 100, the image diagnostic appa-
ratus 1100 may transmit a signal, which includes information
about a selected scan protocol, information about a set sec-
tion, and a command for reconfiguring the captured heart
image of the object 10, to the CT system 100. The CT system
100 may reconfigure the captured heart image of the object 10
according to the selected scan protocol, based on the signal
received from the image diagnostic apparatus 1100.

[0163] According to another exemplary embodiment,
when the image diagnostic apparatus 1100 includes the CT
system 100, the image diagnostic apparatus 1100 may recon-
figure the captured heart image of the object 10 in a section
that is set based on the selected scan protocol.

[0164] According to an exemplary embodiment, the image
diagnostic apparatus 1100 may provide the user with signal
section information which is used to propose an ECG signal
section for reconfiguring a heart of an object in an entire
section of an acquired ECG signal. For example, the image
diagnostic apparatus 1100 may provide the user with, as the
signal section information, a section or sections, excluding a
section or sections where arrhythmia occurs, in an entire
section of the acquired ECG signal.

[0165] FIG. 10 is a diagram for describing a method in
which the image diagnostic apparatus 1100 displays a section
in which arrhythmia occurs in a user interface, according to an
exemplary embodiment. Referring to FIG. 10, the image
diagnostic apparatus 1100 may display that arrhythmia
occurs in three parts 1010, 1020 and 1030 illustrated as box
blocks, of an entire portion 1112 of an ECG signal displayed
in the user interface.

[0166] According to an exemplary embodiment, the image
diagnostic apparatus 1100 may recommend a section which
does not include an arrhythmic section, where arrhythmia
occurs, as a section for reconfiguring the captured heart image
of the object 10, to the user.

[0167] In FIG. 10, the image diagnostic apparatus 1100
may display a conversation box block 1050 for checking
whether to accept the section that is recommended to the user
for reconfiguring the captured heart image. When the user
selects “yes” from the conversation box block 1050, the
image diagnostic apparatus 1100 may newly set a first section
to not include a section where arrhythmia occurs in the sec-
tion of the acquired ECG signal. On the other hand, when the
user selects “no” from the conversation box block 1050, the
image diagnostic apparatus 1100 may immediately reconfig-
ure the captured heart image without any change in the sec-
tion of the acquired ECG signal.
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[0168] FIGS. 11 and 12 are block diagrams of the image
diagnostic apparatus 1100 according to an exemplary
embodiment.

[0169] Asillustrated in FIG. 11, the image diagnostic appa-
ratus 1100 according to an exemplary embodiment may
include an input/output unit 1110, a controller 1120, and an
information provider 1130. However, the image diagnostic
apparatus 1100 may include other elements in addition to the
illustrated elements or may include less elements than the
illustrated elements.

[0170] For example, as illustrated in FIG. 12, the image
diagnostic apparatus 1100 may further include an image pro-
cessor 1140.

[0171] Theinput/output unit 1110 may include one or more
elements that enable communication between the image diag-
nostic apparatus 1100 and another device or another system.
For example, the input/output unit 1110 may perform Blue-
tooth communication, Bluetooth low energy (BLE) commu-
nication, short-distance wireless communication, and the
like.

[0172] The input/output unit 1110 communicates with
another device or another system to acquire information
about the object 10. For example, the input/output unit 1110
may acquire the ECG signal of the object 10. According to an
exemplary embodiment, the input/output unit 1110 may
receive data of the ECG signal of the object 10, as measured
by the ECG device, or may receive the data of the ECG signal
of the object 10 from an external server that stores medical
information of the object 10.

[0173] The input/output unit 1110 may acquire bio-signal
information of the object 10, in addition to the ECG signal of
the object 10. The bio-signal information acquired by the
input/output unit 1110 is not limited to an electrical signal
acquirable from the object 10. For example, the input/output
unit 1110 may acquire a heart image of the object 10 captured
by the CT system 100.

[0174] The controller 1120 selects a scan protocol used to
reconfigure a heart image of an object, based on the acquired
ECG signal.

[0175] The controller 1120 may select a scan protocol used
to reconfigure a captured image of the object 10, based on at
least one of a period of the acquired ECG signal and a heart
rate that is calculated based on the acquired ECG signal.
[0176] For example, the controller 1120 may determine
whether a heart rate, which is calculated based on the
acquired ECG signal, exceeds a predetermined heart rate. The
controller 1120 according to an exemplary embodiment may
determine whether to select the multi-segment scan protocol
as a protocol used to reconfigure a heart image of the object
10, based on the heart rate which is calculated based on the
acquired ECG signal.

[0177] The controller 1120 may determine whether a
period of the acquired ECG signal is constant. The controller
1120 may determine whether the period of the acquired ECG
signal is constant, for reconfiguring a captured image of a
heart of an object 10 which is equal to or lower than the
predetermined heart rate.

[0178] For example, when a period of an ECG signal is
constant, the prospective scan protocol is used, and when the
period of the ECG signal is not constant, the retrospective
scan protocol is used.

[0179] The controller 1120 according to an exemplary
embodiment may first determine whether the period of the
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acquired ECG signal is constant, before determining for the
heart rate calculated from the acquired ECG signal.

[0180] The information provider 1130 may include a dis-
play panel (not shown) that displays a screen corresponding
to image data, and display the screen in the display panel.
[0181] The information provider 1130 may be configured
to include a touch screen, for example, a touch pad coupled to
the display panel (not shown). In this case, the information
provider 1130 may output the touch screen onto the display
panel, and whena command is input through the touch screen,
the touch pad may detect the command.

[0182] For example, a user interface screen may be output
onto the display panel. When the user touches a certain posi-
tion of the user interface screen, the touch pad detects the
touched position. The information about the touched position
may be transferred to the controller 1120.

[0183] The information provider 1130 according to an
exemplary embodiment may provide the user with informa-
tion used to propose the selected scan protocol to the user. For
example, the information provider 1130 may display a user
interface that displays information about the selected scan
protocol. The information provider 1130 may display an
explanation of a method by which the selected scan protocol
reconfigures the captured image of the object 10. The infor-
mation provider 1130 may display the reason or information
indicating as to why a certain scan protocol has been selected,
i.e., recommended, for the acquired ECG signal.

[0184] The information provider 1130 according to an
exemplary embodiment may display the acquired ECG signal
along with a sample of an ECG signal corresponding to the
selected scan protocol. The sample of the ECG signal corre-
sponding to the selected scan protocol with the selected scan
protocol applied thereto may be included in a database that is
used by the image diagnostic apparatus 1100 to select a scan
protocol in comparison with the acquired ECG signal.
[0185] The information provider 1130 according to an
exemplary embodiment may display pre-stored scan protocol
information about an ECG signal of which a similarity with
the acquired ECG signal is equal to or greater than a prede-
termined value.

[0186] The information provider 1130 may receive a pro-
tocol determination signal, used to determine a scan protocol,
from the user.

[0187] The information provider 1130 may provide the
user with signal section information which s used to propose
an ECG signal section for reconfiguring a heart of an object in
a whole section of an acquired ECG signal. For example, the
information provider 1130 may provide the user with, as the
signal section information, a section except a section where
arrhythmia occurs in a whole section of the acquired ECG
signal.

[0188] The image processor 1140 may reconfigure the
heart image of the object 10 based on a scan protocol corre-
sponding to the protocol determination signal received from
the user. When the scan protocol corresponding to the
received protocol determination signal is the same as the
selected protocol, the image processor 1140 may reconfigure
the heart image of the object 10 based on the selected scan
protocol. On the other hand, when the scan protocol corre-
sponding to the received protocol determination signal differs
from the selected protocol, the image processor 1140 may
reconfigure the heart image of the object 10 based on the scan
protocol corresponding to the protocol determination signal.
The image processor 1140 may set a reconfiguration section
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for the acquired ECG signal. When the set reconfiguration
section includes a first section where arrhythmia occurs in the
heart of the object 10, the image processor 1140 may control
the image provider 1130 to display information about the first
section.
[0189] The exemplary embodiments may be written as
computer programs and may be implemented in general-use
digital computers that execute the programs using a com-
puter-readable recording medium.
[0190] Examples of the computer-readable recording
medium include magnetic storage media (e.g., ROM, floppy
disks, hard disks, etc.), optical recording media (e.g., CD-
ROMs, or DVDs), etc.
[0191] The foregoing exemplary embodiments and advan-
tages are merely exemplary and are not limiting. The present
teaching can be readily applied to other types of apparatuses.
Also, the description of the exemplary embodiments is
intended to be illustrative, and not to limit the scope of the
claims, and many alternatives, modifications, and variations
will be apparent to those skilled in the art.
What is claimed is:
1. An image diagnostic method comprising:
acquiring an electrocardiogram (ECG) signal of an object;
selecting ascan protocol to reconfigure a heart image of the
object, based on the acquired ECG signal; and
providing a user with information which was used to pro-
pose the selected scan protocol.
2. The image diagnostic method of claim 1, wherein the
selecting the scan protocol comprises:
selecting the scan protocol, based on at least one ofa period
of the acquired ECG signal and a heart rate of the object.
3. The image diagnostic method of claim 1, wherein the
scan protocol comprises one of a prospective scan protocol, a
retrospective scan protocol, and a multi-segment scan proto-
col.
4. The image diagnostic method of claim 1, wherein the
providing the information comprises:
displaying a user interface configured to display the
acquired ECG signal together with information about
the selected scan protocol.
5. The image diagnostic method of claim 1, further com-
prising:
receiving a protocol determination signal, to designate the
scan protocol, from the user; and
reconfiguring the heart image of the object, based on the
designated scan protocol corresponding to the received
protocol determination signal.
6. The image diagnostic method of claim 5, wherein the
reconfiguring the heart image comprises:
reconfiguring the heart image of the object, based on the
selected scan protocol, in response to the designated
scan protocol being the same as the selected scan proto-
col; and
reconfiguring the heart image of the object, based on the
designated scan protocol, in response to the designated
scan protocol being different from the selected scan
protocol.
7. The image diagnostic method of claim 5, wherein the
reconfiguring the heart image comprises:
setting a reconfiguration section for the acquired ECG
signal,
determining that the reconfiguration section includes a first
section where arrhythmia occurs in a heart of the object;
and
providing the user with information about the first section.
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8. The image diagnostic method of claim 5, wherein the
reconfiguring the heart image comprises:

reconfiguring the heart image in one or more sections, by
excluding an arrhythmic section, in an entire section of
the acquired ECG signal,

wherein the arrhythmic section is a section in which
arrhythmia occurs in a heart of the object.

9. The image diagnostic method of claim 5, wherein the

reconfiguring the heart image comprises:

providing the user with signal section information, which
is used to propose an ECG signal section for reconfig-
uring the heart image of the object in an entire section of
an acquired ECG signal.

10. The image diagnostic method of claim 1, wherein the

providing the information comprises:

displaying pre-stored scan protocol information about an
ECG signal in which a similarity with the acquired ECG
signal is equal to or greater than a predetermined value.

11. An image diagnostic apparatus comprising:

an input/output unit configured to acquire an electrocardio-
gram (ECG) signal of an object;

a controller configured to select a scan protocol to recon-
figure a heart image of the object, based on the acquired
ECG signal; and

an information provider configured to provide a user with
information which was used to propose the selected scan
protocol.

12. The image diagnostic apparatus of claim 11, wherein
the controller is configured to select the scan protocol, based
on at least one of a period of the acquired ECG signal and a
heart rate of the object.

13. The image diagnostic apparatus of claim 11, wherein
the scan protocol comprises one of a prospective scan proto-
col, a retrospective scan protocol, and a multi-segment scan
protocol.

14. The image diagnostic apparatus of claim 11, wherein
the information provider is configured to display a user inter-
face configured to display the acquired ECG signal together
with information about the selected scan protocol.

15. The image diagnostic apparatus of claim 11, wherein
the information provider is configured to receive a protocol
determination signal, to designate the scan protocol, from the
user, and

the image diagnostic apparatus further comprises an image
processor configured to reconfigure the heart image of
the object, based on the designated scan protocol corre-
sponding to the received protocol determination signal.

16. The image diagnostic apparatus of claim 15, wherein
the image processor is configured to reconfigure the heart
image of the object, based on the selected scan protocol, in
response to the designated scan protocol being the same as the
selected scan protocol, and reconfigure the heart image ofthe
object, based on the designated scan protocol, in response to
the designated scan protocol being different from the selected
scan protocol.

17. The image diagnostic apparatus of claim 15, wherein
the image processor is configured to set a reconfiguration
section for the acquired ECG signal, and

when the set reconfiguration section includes a first section
where arrhythmia occurs in a heart of the object, the
image processor is configured to perform control so that
information about the first section is displayed by the
information provider.
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18. The image diagnostic apparatus of claim 15, wherein
the image processor is configured to reconfigure an image in
one or more sections, by excluding an arrhythmic section, in
an entire section of the acquired ECG signal, and

the arrhythmic section is a section in which arrhythmia

occurs in a heart of the object.

19. The image diagnostic apparatus of claim 15, wherein
the information provider is configured to provide the user
with signal section information, which is used to propose an
ECG signal section for reconfiguring a heart of the object in
an entire section of an acquired ECG signal.

20. The image diagnostic apparatus of claim 11, wherein
the information provider is configured to display pre-stored
scan protocol information about an ECG signal of which a
similarity with the acquired ECG signal is equal to or greater
than a predetermined value.

21. A non-transitory computer-readable storage medium
storing a program which, when executed by a computer,
causes the computer to execute the method of claim 1.

I I T T
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