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ULTRASOUND DIAGNOSIS APPARATUS
AND METHOD OF CONTROLLING THE
SAME

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application claims the benefit of Korean Pat-
ent Application No. 10-2016-0175841, filed on Dec. 21,
2016, in the Korean Intellectual Property Office, the disclo-
sure of which is incorporated herein in its entirety by
reference.

BACKGROUND

1. Field

[0002] The present disclosure relates to ultrasound diag-
nosis apparatuses, methods of controlling the ultrasound
diagnosis apparatuses, and computer-readable recording
media having recorded thereon program code for performing
the methods of controlling the ultrasound diagnosis appa-
ratuses.

2. Description of the Related Art

[0003] Ultrasound diagnostic apparatuses transmit ultra-
sound signals generated by transducers of a probe to an
object and detect information about signals reflected from
the object, thereby obtaining at least one image of an internal
part, for example, soft tissue or blood flow, of the object.
[0004] Such ultrasound diagnosis apparatuses provide
high stability, display images in real time, and are safe due
to there being no radiation exposure, compared to X-ray
diagnosis apparatuses. Therefore, an ultrasound diagnosis
apparatus 1s widely used together with other types of imag-
ing diagnosis devices.

SUMMARY

[0005] Provided are methods and ultrasound diagnosis
apparatuses of acquiring shear wave elasticity data with
respect to a cross-section of an object in a three-dimensional
(3D) space based on a plurality of focusing points.

[0006] Provided are methods and ultrasound diagnosis
apparatuses of converging energy to a region of interest
(ROI) of an object, including a lesion, in a 3D space.
[0007] Additional aspects will be set forth in part in the
description which follows and, in part, will be apparent from
the description, or may be learned by practice of the pre-
sented embodiments.

[0008] According to an aspect of an embodiment, an
ultrasound diagnosis apparatus includes: a two-dimensional
(2D) array ultrasound probe configured to emit focused
beams onto a plurality of focusing points and detect echo
signals; and a processor configured to determine the plural-
ity of focusing points on a cross-section of interest and
acquire shear wave elasticity data with respect to the cross-
section of interest based on the detected echo signals.
[0009] The 2D array ultrasound probe may be further
configured to simultaneously emit the focused beams onto
the plurality of focusing points.

[0010] The plurality of focusing points may be points
lying on a straight line in the cross-section of interest.
[0011] The processor may be further configured to deter-
mine element groups respectively corresponding to posi-
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tions of the plurality of focusing points among a 2D matrix
array in the 2D array ultrasound probe.

[0012] The processor may be further configured to deter-
mine a plurality of points lying on a first straight line in the
cross-section of interest as a first focusing group and deter-
mine a plurality of points on a second straight line in the
cross-section of interest, which is distinguished from the
first straight line, as a second focusing group, and the
plurality of focusing points may include the plurality of
points in the first focusing group, lying on the first straight
line, and the plurality of points in the second focusing group,
lying on the second straight line.

[0013] The 2D array ultrasound probe may be further
configured to simultaneously emit the focused beams onto
the plurality of points in the first focusing group and the
plurality of points in the second focusing group.

[0014] The 2D array ultrasound probe may be further
configured to emit focused beams onto the plurality of points
in the first focusing group and to emit, after a lapse of a first
time interval, focused beams onto the plurality of points in
the second focusing group.

[0015] The ultrasound diagnosis apparatus may further
include a user input interface configured to receive an input
of at least one of the cross-section of interest of an object in
a 3D space, the number of the plurality of focusing points,
and an interval between each of the plurality of focusing
points.

[0016] The ultrasound diagnosis apparatus may further
include a display configured to display the acquired shear
wave elasticity data.

[0017] According to an aspect of another embodiment, a
method of controlling an ultrasound diagnosis apparatus
includes: determining a plurality of focusing points on a
cross-section of interest; emitting focused beams onto the
determined plurality of focusing points and detecting echo
signals; and acquiring shear wave elasticity data with respect
to the cross-section of interest based on the detected echo
signals.

[0018] According to an aspect of another embodiment, a
computer-readable recording medium has recorded thereon
computer program code for performing the method of con-
trolling an ultrasound diagnosis apparatus.

BRIEF DESCRIPTION OF THE DRAWINGS

[0019] These and/or other aspects will become apparent
and more readily appreciated from the following description
of the embodiments, taken in conjunction with the accom-
panying drawings in which:

[0020] FIG. 1 is a block diagram illustrating an ultrasound
diagnosis apparatus according to an exemplary embodiment;
[0021] FIGS. 2A, 2B, and 2C are diagrams respectively
illustrating an ultrasound diagnosis apparatus according to
an exemplary embodiment;

[0022] FIG. 3 is a block diagram of a structure of an
ultrasound diagnosis apparatus according to an embodiment;
[0023] FIG. 4A illustrates a process of generating shear
waves in an object according to an embodiment, and FIG.
4B illustrates propagation of shear waves according to an
embodiment;

[0024] FIG. 5 is a diagram for explaining a method of
acquiring shear wave elasticity data with respect to an
object, according to an embodiment;

[0025] FIGS. 6A through 6C are diagrams for explaining
methods of acquiring shear wave elasticity data with respect
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to an object by using a two-dimensional (2D) array ultra-
sound probe, according to an embodiment;

[0026] FIG. 7 is a diagram for explaining a method of
acquiring shear wave elasticity data with respect to an object
by using a 2D array ultrasound probe, according to another
embodiment;

[0027] FIG. 8 illustrates a user interface for acquiring
shear wave elasticity data according to an embodiment;
[0028] FIGS. 9A and 9B are diagrams for explaining
methods of acquiring shear wave elasticity data with respect
to an object by using a 2D array ultrasound probe, according
to another embodiment;

[0029] FIG. 10 illustrates a user interface for acquiring
shear wave elasticity data, according to an embodiment; and
[0030] FIG. 11 is a flowchart of a method of controlling an
ultrasound diagnosis apparatus, according to an embodi-
ment.

DETAILED DESCRIPTION

[0031] Certain exemplary embodiments are described in
greater detail below with reference to the accompanying
drawings.

[0032] In the following description, the same drawing
reference numerals are used for the same elements even in
different drawings. The matters defined in the description,
such as detailed construction and elements, are provided to
assist in a comprehensive understanding of exemplary
embodiments. Thus, it is apparent that exemplary embodi-
ments can be carried out without those specifically defined
matters. Also, well-known functions or constructions are not
described in detail since they would obscure exemplary
embodiments with unnecessary detail.

[0033] Terms such as “part” and “portion” used herein
denote those that may be embodied by software or hardware.
According to exemplary embodiments, a plurality of parts or
portions may be embodied by a single unit or element, or a
single part or portion may include a plurality of elements.
[0034] In exemplary embodiments, an image may include
any medical image acquired by various medical imaging
apparatuses such as a magnetic resonance imaging (MRI)
apparatus, a computed tomography (CT) apparatus, an ultra-
sound imaging apparatus, or an X-ray apparatus.

[0035] Also, in the present specification, an “object”,
which is a thing to be imaged, may include a human, an
animal, or a part thereof. For example, an object may include
a part of a human, that is, an organ or a tissue, or a phantom.
[0036] Throughout the specification, an ultrasound image
refers to an image of an object processed based on ultra-
sound signals transmitted to the object and reflected there-
from.

[0037] FIG. 1 is a block diagram illustrating a configura-
tion of an ultrasound diagnosis apparatus 100, i.e., a diag-
nostic apparatus, according to an exemplary embodiment.

[0038] Referring to FIG. 1, the ultrasound diagnosis appa-
ratus 100 may include a probe 20, an ultrasound transceiver
110, a controller 120, an image processor 130, one or more
displays 140, a storage 150, e.g., a memory, a communicator
160, i.e., a communication device or an interface, and an
input interface 170.

[0039] In the present embodiment, the probe 20 may
include a plurality of transducers. The transducers are
arranged in two dimensions (2D), forming a 2D transducer
array.
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[0040] For example, the 2D transducer array may include
a plurality of sub-arrays arranged in a first direction, each of
the sub-arrays including a plurality of transducers arranged
in a second direction that is different from the first direction.
[0041] The ultrasound transceiver 110 may include an
analog beamformer 113 and a digital beamformer 115.
Although FIG. 1 illustrates that the ultrasound transceiver
110 and the probe 20 are provided as being separate from
each other, the probe 20 according to the present exemplary
embodiment may include the entire ultrasound transceiver
110 or a part of the ultrasound transceiver 110.

[0042] Forexample, the probe 20 may include one or both
of the analog beamformer 113 and the digital beamformer
115.

[0043] The controller 120 may calculate a time delay
value for digital beamforming with respect to the sub-arrays
included in the 2D transducer array. Also, the controller 120
may calculate a time delay value for analog beamforming
for each of the transducers included in any one sub-array of
the sub-arrays.

[0044] The controller 120 may control the analog beam-
former 113 and the digital beamformer 115 to form a
transmission signal to be applied to each of the transducers,
according to the time delay values for analog beamforming
and digital beamforming.

[0045] Also, the controller 120 may control the analog
beamformer 113 to add signals received from the transduc-
ers for each sub-array, according to the time delay value for
analog beamforming. Also, the controller 120 may control
the ultrasound transceiver 110 to perform analog to digital
conversion of the signals added for each sub-array. Also, the
controller 120 may control the digital beamformer 115 to
generate ultrasound data by adding the digitized signals
according to the time delay value for digital beamforming.
[0046] The image processor 130 generates an ultrasound
image by using generated ultrasound data.

[0047] The display 140 may display a generated ultra-
sound image and various pieces of information processed by
the ultrasound diagnosis apparatus 100. The ultrasound
diagnosis apparatus 100 may include two or more displays
140 according to the present exemplary embodiment. The
display 140 may include a touch screen in combination with
a touch panel.

[0048] The controller 120 may control the operations of
the ultrasound diagnosis apparatus 100 and flow of signals
between the internal elements of the ultrasound diagnosis
apparatus 100. The controller 120 may include a memory for
storing a program or data to perform functions of the
ultrasound diagnosis apparatus 100 and a processor and/or a
microprocessor (not shown) for processing the program or
data. For example, the controller 120 may control the
operation of the ultrasound diagnosis apparatus 100 by
receiving a control signal from the input interface 170 or an
external apparatus.

[0049] The ultrasound diagnosis apparatus 100 may
include the communicator 160 and may be connected to
external apparatuses, for example, servers, medical appara-
tuses, and portable devices such as smart phones, tablet
personal computers (PCs), wearable devices, etc., via the
communicator 160.

[0050] The communicator 160 may include at least one
element capable of communicating with the external appa-
ratuses. For example, the communicator 160 may include at
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least one among a short-range communication module, a
wired communication module, and a wireless communica-
tion module.

[0051] The communicator 160 may receive a control sig-
nal and data from an external apparatus and transmit the
received control signal to the controller 120 so that the
controller 120 may control the ultrasound diagnosis appa-
ratus 100 in response to the received control signal.
[0052] The controller 120 may transmit a control signal to
the external apparatus via the communicator 160 so that the
external apparatus may be controlled in response to the
control signal of the controller 120.

[0053] For example, the external apparatus connected to
the ultrasound diagnosis apparatus 100 may process the data
of the external apparatus in response to the control signal of
the controller 120 received via the communicator 160.
[0054] A program for controlling the ultrasound diagnosis
apparatus 100 may be installed in the external apparatus.
The program may include command languages to perform
part of operation of the controller 120 or the entire operation
of the controller 120.

[0055] The program may be pre-installed in the external
apparatus or may be installed by a user of the external
apparatus by downloading the program from a server that
provides applications. The server that provides applications
may include a recording medium where the program is
stored.

[0056] The storage 150 may store various data or pro-
grams for driving and controlling the ultrasound diagnosis
apparatus 100, input and/or output ultrasound data, ultra-
sound images, applications, efc.

[0057] The input interface 170 may receive a user’s input
to control the ultrasound diagnosis apparatus 100 and may
include a keyboard, button, keypad, mouse, trackball, jog
switch, knob, a touchpad, a touch screen, a microphone, a
motion input means, a biometrics input means, etc. For
example, the user’s input may include inputs for manipu-
lating buttons, keypads, mice, trackballs, jog switches, or
knobs, inputs for touching a touchpad or a touch screen, a
voice input, a motion input, and a bioinformation input, for
example, iris recognition or fingerprint recognition, but an
exemplary embodiment is not limited thereto.

[0058] An example of the ultrasound diagnosis apparatus
100 according to the present exemplary embodiment is
described below with reference to FIGS. 2A, 2B, and 2C.
[0059] FIGS. 2A, 2B, and 2C are diagrams illustrating
ultrasound diagnosis apparatus according to an exemplary
embodiment.

[0060] Referring to FIGS. 2A and 2B, the ultrasound
diagnosis apparatus 100 may include a main display 121 and
a sub-display 122. At least one among the main display 121
and the sub-display 122 may include a touch screen. The
main display 121 and the sub-display 122 may display
ultrasound images and/or various information processed by
the ultrasound diagnosis apparatus 100. The main display
121 and the sub-display 122 may provide graphical user
interfaces (GUI), thereby receiving user’s inputs of data to
control the ultrasound diagnosis apparatus 100. For
example, the main display 121 may display an ultrasound
image and the sub-display 122 may display a control panel
to control display of the ultrasound image as a GUI. The
sub-display 122 may receive an input of data to control the
display of an image through the control panel displayed as
a GUI. The ultrasound diagnosis apparatus 100 may control
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the display of the ultrasound image on the main display 121
by using the input control data.

[0061] Referring to FIG. 2B, the ultrasound diagnosis
apparatus 100 may include a control panel 165. The control
panel 165 may include buttons, trackballs, jog switches, or
knobs, and may receive data to control the ultrasound
diagnosis apparatus 100 from the user. For example, the
control panel 165 may include a time gain compensation
(TGC) button 171 and a freeze button 172. The TGC button
171 is to set a TGC value for each depth of an ultrasound
image. Also, when an input of the freeze button 172 is
detected during scanning an ultrasound image, the ultra-
sound diagnosis apparatus 100 may keep displaying a frame
image at that time point.

[0062] The buttons, trackballs, jog switches, and knobs
included in the control panel 165 may be provided as a GUI
to the main display 121 or the sub-display 122.

[0063] Referring to FIG. 2C, the ultrasound diagnosis
apparatus 100 may include a portable device. An example of
the portable ultrasound diagnosis apparatus 100 may
include, for example, smart phones including probes and
applications, laptop computers, personal digital assistants
(PDAS), or tablet PCs, but an exemplary embodiment is not
limited thereto.

[0064] The ultrasound diagnosis apparatus 100 may
include the probe 20 and a main body 40. The probe 20 may
be connected to one side of the main body 40 by wire or
wirelessly. The main body 40 may include a touch screen
145. The touch screen 145 may display an ultrasound image,
various pieces of information processed by the ultrasound
diagnosis apparatus 100, and a GUI.

[0065] FIG. 3 is a block diagram of a structure of an
ultrasound diagnosis apparatus 300 according to an embodi-
ment.

[0066] Referring to FIG. 3, the ultrasound diagnosis appa-
ratus 300 according to the present embodiment includes a
two-dimensional (2D) array ultrasound probe 310 and a
processor 320.

[0067] The 2D array ultrasound probe 310 shown in FIG.
3 may correspond to the probe 20 described with reference
to FIG. 1, and the processor 320 may correspond to one of
the image processor 130 and the controller 120 described
with reference to FIG. 1 or a combination thereof. Further-
more, the processor 320 may include one or more processors
(not shown). According to an embodiment, some of the
components of the ultrasound diagnosis apparatus 100 of
FIG. 1 may be included in the ultrasound diagnosis appa-
ratus 300 of FIG. 3.

[0068] The 2D array ultrasound probe 310 may be imple-
mented as a wired or wireless probe.

[0069] The 2D array ultrasound probe 310 emits focused
beams onto a plurality of focusing points and detects echo
signals therefrom.

[0070] According to an embodiment, the 2D array ultra-
sound probe 310 may induce a displacement in tissue of an
object by emitting a focused beam onto the object. For
example, a beamformer may adjust delays for a specific
number of transducer elements to generate a focused beam
that is emitted onto the object. Furthermore, after emitting
the focused beams onto the object, the 2D array ultrasound
probe 310 may detect echo signals from the object and
acquire shear wave elasticity data necessary for generating
an elastography image.
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[0071] Ultrasound waves transmitted to generate shear
waves that propagate into the object are referred to as a
“focused beam,” and a focal point onto which the focused
beam is emitted is referred to as a “focusing point.”
[0072] In an embodiment, when the 2D array ultrasound
probe 310 emit focused beams onto a plurality of focusing
points, shear waves that propagate outwards in all directions
respectively from the plurality of focusing points may be
generated. Furthermore, a wave front of the shear waves
generated at the plurality of focusing points may travel as a
waveform of a plane wave.

[0073] According to an embodiment, the 2D array ultra-
sound probe 310 may simultaneously emit focused beams
onto a plurality of focusing points.

[0074] According to another embodiment, the 2D array
ultrasound probe 310 may sequentially emit focused beams
onto a plurality of focusing points.

[0075] In an embodiment, the 2D array ultrasound probe
310 may include a plurality of transducer elements arranged
in a 2D matrix. Furthermore, the plurality of transducer
elements in the 2D array ultrasound probe may be catego-
rized into a plurality of element groups. According to an
embodiment, in response to electrical driving signals from
the processor 320, the 2D array ultrasound probe 310 may
emit focused beams onto a plurality of focusing points based
on element groups determined as element groups respec-
tively corresponding to positions of the plurality of focusing
points.

[0076] The processor 320 controls all operations of the
ultrasound diagnosis apparatus 300 and processes data and
signals. The processor 310 may include one or more pro-
cessors. The processor 310 may be implemented as one or
more software modules created by executing program code
stored in the storage (150 of FIG. 1).

[0077] The processor 320 determines a plurality of focus-
ing points on a cross-section of interest and acquires shear
wave elasticity data with respect to the cross-section of
interest from detected echo signals.

[0078] According to an embodiment, the processor 320
may determine a cross-section of interest with respect to
which shear wave elasticity data is to be acquired.

[0079] In the present specification, a “cross-section of
interest” may be a desired cross-section of an object includ-
ing a region of interest (ROI) in a three-dimensional (3D)
space with respect to which shear wave elasticity data is to
be acquired. Furthermore, in the specification, an “ROI”
may be a region or point of an object included in a 3D space,
the region including a lesion, etc. For example, the ROI may
be a region including a lesion such as a tumor located in an
abdominal cavity of the object.

[0080] The processor 320 may determine a cross-section
of interest based on an input received from a user or a
cross-section of interest including an ROI based on a result
of a specific arithmetic operation.

[0081] According to an embodiment, the processor 320
may determine a plurality of points on a cross-section of
interest as being focusing points. The processor 320 may
determine a plurality of points on the cross-section of
interest, which lie outside an RO, as focusing points.
[0082] In an embodiment, the processor 320 may deter-
mine a plurality of points on a straight line in a cross-section
of interest as being focusing points. The processor 320 may
determine a plurality of points on a straight line that is a
specific distance away from an ROI as focusing points.
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[0083] Furthermore, the processor 320 may determine a
straight line on a cross-section of interest based on a user
input or a result of a specific arithmetic operation and then
a plurality of points on the determined straight line as being
focusing points. The processor 320 may determine points on
a straight line, which are spaced at specific intervals as being
a plurality of focusing points.

[0084] According to an embodiment, the processor 320
may determine the number of a plurality of focusing points
on a cross-section of interest based on a user input or a result
of a specific arithmetic operation.

[0085] In an embodiment, the processor 320 may generate
a driving signal for controlling the 2D array ultrasound
probe 310 to simultaneously emit focused beams onto a
plurality of focusing points.

[0086] According to an embodiment, the processor 320
may determine a plurality of points on a first straight line in
a cross-section of interest as a first focusing group and
determine a plurality of points on a second straight line in
the cross-section of interest, which is distinguished from the
first straight line, as a second focusing group. The processor
320 may determine the points in the first focusing group and
those in the second focusing group as being a plurality of
focusing points.

[0087] According to an embodiment, the processor 320
may generate a driving signal for controlling the 2D array
ultrasound probe 310 to simultaneously emit focused beams
onto the points in the first focusing group, lying on the first
straight line, and the points in the second focusing group,
lying on the second straight line.

[0088] According to another embodiment, the processor
320 may generate a driving signal for controlling the 2D
array ultrasound probe 310 to emit focused beams onto the
points in the first focusing group and which lie on the first
straight line and emit, after a lapse of an interval of a first
time, focused beams onto the points in the second focusing
group and which lie on the second straight line.

[0089] When a focused beam is emitted onto the object, a
displacement may be induced in the object due to propaga-
tion of shear waves, and shear wave elasticity data with
respect to the object may be acquired based on the displace-
ment induced in the object. However, when the induced
displacement is not recovered, shear wave elasticity data
acquired by emitting a focused beam again may not contain
accurate elasticity information of the object. Thus, the
processor 320 may determine a sufficient time to recover a
displacement induced in the object by propagation of shear
waves as being a first time.

[0090] In an embodiment, the processor 320 may deter-
mine element groups respectively corresponding to posi-
tions of a plurality of focusing points among a 2D matrix
array in the 2D array ultrasound probe 310.

[0091] The 2D array ultrasound probe 310 may include a
plurality of transducer elements arranged in a 2D matrix.
Furthermore, the plurality of transducer elements in the 2D
array ultrasound probe 310 may be categorized into a
plurality of element groups. For example, the 2D array
ultrasound probe 310 may include about ten thousand (10,
000) transducer elements, and a total of about 10,000
transducer elements may be categorized into 10 element
groups, each element group containing about one thousand
(1,000) transducer elements.

[0092] The processor 320 may generate electrical driving
signals to individually control element groups in the 2D
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array ultrasound probe 310. The processor 320 may deter-
mine element groups that are respectively to emit focused
beams onto a plurality of focusing points and generate
electrical driving signals for controlling the determined
element groups.

[0093] According to embodiments, by simultaneously
emitting focused beams onto a plurality of focusing points
by using the 2D array ultrasound probe 310 including a 2D
matrix array, the processor 320 may acquire 2D shear wave
elasticity data with respect to a cross-section of an object in
a 3D space.

[0094] According to embodiments, the processor 320 is
configured to generate driving signals for individually con-
trolling element groups in the 2D array ultrasound probe
310, thereby increasing flexibility in selecting positions of
points in an object in a 3D space, which can be determined
as a focusing point. Accordingly, a position and an angle of
a cross-section of interest of the object in the 3D space, with
respect to which 2D shear wave elasticity data is to be
acquired by the processor 320, may be determined without
limitation.

[0095] Furthermore, since the processor 320 may simul-
taneously emit focused beams onto a determined plurality of
focusing points without a time delay, the position and angle
of a cross-section of interest of the object in the 3D space,
with respect to which 2D shear wave elasticity data is to be
acquired, may not be limited.

[0096] According to an embodiment, the processor 320
may determine a plurality of points located at the same
distance from an ROI or a point of interest (POI) of the
object in the 3D space as being focusing points. Further-
more, the processor 320 may determine a plurality of points
on a circumference surrounding as focusing points.

[0097] The processor 320 may generate driving signals for
controlling the 2D array ultrasound probe 310 to simulta-
neously emit focused beams onto a plurality of focusing
points on a circumference surrounding an ROI. When
focused beams are simultaneously emitted onto the focusing
points on the circumference, shear waves respectively gen-
erated at the focusing points may travel in a direction that
they converge towards the ROIL.

[0098] According to an embodiment, by simultaneously
emitting focused beams onto a plurality of focusing points
that are located at the same distance from an ROI or POI, it
is possible to concentrate a relatively strong energy on the
ROI or POI, as will be described in more detail below with
reference to FIGS. 9A and 9B.

[0099] In an embodiment, the ultrasound diagnosis appa-
ratus 300 may further include a user input interface (not
shown) configured to receive an input of at least one of a
cross-section of interest of an object in a 3D space, the
number of a plurality of focusing points, and an interval
between each of the plurality of focusing points. The user
input interface may correspond to the input interface 170
described with reference to FIG. 1.

[0100] According to an embodiment, the ultrasound diag-
nosis apparatus 300 may further include a display (not
shown). The display may correspond to the display 140
described with reference to FIG. 1.

[0101] In an embodiment, the display may display
acquired shear wave elasticity data. The display may display
shear wave elasticity data and a B-mode image of the object
overlapping each other.
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[0102] In another embodiment, the display may display a
B-mode image in a first area on a screen and shear wave
elasticity data in a second area thereon that is distinguished
from the first area.

[0103] According to an embodiment, the display may
display a user interface for acquiring shear wave elasticity
data. The display may display the user interface in a first area
on the screen. Furthermore, the display may display, in a
second area that is distinguished from the first area, a
graphical indicator showing status information of a cross-
section of interest and focusing points thereon, which varies
according to an input received via the user interface.
Detailed descriptions thereof will be set forth below with
reference to FIG. 8.

[0104] FIG. 4A illustrates a process of generating shear
waves in an object according to an embodiment.

[0105] In an embodiment, the ultrasound diagnosis appa-
ratus 300 may induce a displacement 410 of an object 400
by emitting a focused beam 405 onto a focusing point 408
of the object 400 in a 3D space. When the focused beam 405
is emitted onto the object 400, the displacement 410 of the
object 400 may be induced at the focusing point 408 where
the focused beam 405 is focused. Due to the displacement
410 of the object 400, shear waves 420a and 4205 propa-
gating in directions perpendicular to the displacement 400
are generated at a point where the displacement 410 occurs.
The shear waves 420a and 4205 generated at the focusing
point 408 travel along the directions perpendicular to the
displacement 410 and gradually attenuate and disappear. A
mode in which shear waves in the object 400 are captured is
referred to as a shear wave elasticity mode, and the shear
wave elasticity mode may include a 2D shear wave elasticity
measurement mode and a point shear wave elasticity mea-
surement mode.

[0106] According to an embodiment, the ultrasound diag-
nosis apparatus 300 may generate shear waves in the object
by emitting focused beams onto a determined plurality of
focusing points.

[0107] FIG. 4B illustrates propagation of shear waves
according to an embodiment.

[0108] Inan embodiment, generated shear waves induce a
displacement 430a at a focusing point, and as operations
S450, S470, and S490 proceed sequentially, they gradually
propagate along directions 440a and 4405 that are perpen-
dicular to the displacement 430a.

[0109] FIG. 5 is a diagram for explaining a method of
acquiring shear wave elasticity data with respect to an
object, according to an embodiment.

[0110] FIG. 5 illustrates a configuration in which 2D shear
wave elasticity data 550 is acquired by a conventional
one-dimensional (1D) ultrasound probe 510. To acquire the
2D shear wave elasticity data 550 with respect to an ROI 530
including a lesion 520 by using the 1D ultrasound probe 510,
the 1D ultrasound probe 510 needs to sequentially emit
focused beams onto a plurality of focusing points 540.

[0111] Referring to FIG. 5, when the 1D ultrasound probe
410 sequentially emits focused beams onto the focusing
points 540 in an order that the focusing points 540 are
located in a direction indicated by an arrow, shear waves 542
are respectively generated at the focusing points 540. In this
case, due to time delays between the focused beams respec-
tively emitted onto the focusing points 540, a wave front of
a plane wave 544 created by the shear waves 542 generated
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at the focusing points 540 is tilted at a specific angle relative
to a straight line on which the focusing points 540 are
located.

[0112] Thus, use of the 1D ultrasound probe 510 has a
problem in that a position of a cross-section of interest, with
respect to which 2D shear wave elasticity data 550 is to be
acquired by sequentially emitting focused beams onto the
focusing points 540 and transmitting the plane wave 544 to
an object 520, may be limited.

[0113] FIGS. 6A through 6C are diagrams for explaining
methods of acquiring shear wave elasticity data with respect
to an object by using the 2D array ultrasound probe 310,
according to an embodiment.

[0114] FIG. 6A illustrates a method whereby the ultra-
sound diagnosis apparatus 300 acquires shear wave elastic-
ity data with respect to a cross-section of interest 630a of an
object in a 3D space 600 by using the 2D array ultrasound
probe 310 including a 2D matrix transducer array 610.
[0115] In an embodiment, the ultrasound diagnosis appa-
ratus 300 may determine a plurality of focusing points 620a
in order to acquire 2D shear wave elasticity data with respect
to the cross-section of interest 630a of the objet in the 3D
space 600.

[0116] According to an embodiment, the ultrasound diag-
nosis apparatus 300 may determine a plurality of points on
the cross-section of interest 630a, which lie outside an ROI
605, as a plurality of focusing points 620a. For example, the
ultrasound diagnosis apparatus 300 may determine a plural-
ity points on the cross-section of interest 6304, which are not
included in a cross-section 635a of the ROI 605, as the
focusing points 620a.

[0117] According to an embodiment, the determined
focusing points 620a may be points on a straight line in the
cross-section of interest 630a.

[0118] The ultrasound diagnosis apparatus 300 may simul-
taneously emit focused beams onto the focusing points
620a. To achieve this, the ultrasound diagnosis apparatus
300 may determine element groups 615a respectively cor-
responding to positions of the focusing points 620a among
the 2D matrix transducer array 610 of the 2D array ultra-
sound probe 310. The ultrasound diagnosis apparatus 300
may generate electrical driving signals for controlling the
determined element groups 615a¢ to simultancously emit
focused beams onto the focusing points 620a.

[0119] When the focused beams are simultaneously emit-
ted onto the focusing points 620a, a plane wave 625a
propagating parallel to a straight line where the focusing
points 6204 are located may be created due to shear waves
generated at the focusing points 620¢. The ultrasound diag-
nosis apparatus 300 may detect echo signals with respect to
the cross-section of interest 630a of the object in the 3D
space 600 based on the plane wave 625a. Furthermore, the
ultrasound diagnosis apparatus 300 may acquire 2D shear
wave elasticity data with respect to the cross-section of
interest 630e¢ based on the detected echo signals. The
ultrasound diagnosis apparatus 300 may acquire 2D shear
wave elasticity data with respect to the ROI 605 based on the
2D shear wave elasticity data with respect to the cross-
section of interest 630a.

[0120] FIG. 6B illustrates a method whereby the ultra-
sound diagnosis apparatus 300 acquires shear wave elastic-
ity data with respect to a cross-section of interest 6305 of an
object in a 3D space 600 by using the 2D array ultrasound
probe 310 including a 2D matrix transducer array 610. The

Jun. 21,2018

cross-section of interest 6305 may be a cross-section that is
parallel to the 2D matrix transducer array 610 and includes
an ROI 605.

[0121] Descriptions of a method, performed by the ultra-
sound diagnosis apparatus 300, of determining a plurality of
focusing points 6205 in order to acquire 2D shear wave
elasticity data with respect to the cross-section of interest
6305 of the object in the 3D space 600 according to an
embodiment and a method, performed by the ultrasound
diagnosis apparatus 300, of acquiring the 2D shear wave
elasticity data by simultaneously emitting focused beams
onto the focusing points 6205 according to an embodiment
are already provided above with respect to FIG. 6A, and
thus, are not repeated.

[0122] FIG. 6C illustrates a method whereby the ultra-
sound diagnosis apparatus 300 acquires shear wave elastic-
ity data with respect to a cross-section of interest 630¢ of an
object in a 3D space 600 by using the 2D array ultrasound
probe 310 including a 2D matrix transducer array 610. The
cross-section of interest 630¢ may be a cross-section that is
perpendicular to the 2D matrix transducer array 620 and
includes an ROI 605.

[0123] Descriptions of a method, performed by the ultra-
sound diagnosis apparatus 300, of determining a plurality of
focusing points 620c¢ in order to acquire 2D shear wave
elasticity data with respect to the cross-section of interest
630c of the object in the 3D space 600 and a method,
performed by the ultrasound diagnosis apparatus 300, of
acquiring the 2D shear wave elasticity data by simultane-
ously emitting focused beams onto the focusing points 620¢
are already provided above with respect to FIG. 6A, and
thus, are not repeated.

[0124] According to embodiments, by simultaneously
emitting focused beams onto a plurality of focusing points
by using the 2D array ultrasound probe 310 including a 2D
matrix transducer array, the ultrasound diagnosis apparatus
300 may acquire 2D shear wave elasticity data with respect
to a cross-section of an object in a 3D space.

[0125] According to embodiments, the ultrasound diagno-
sis apparatus 300 is configured to generate driving signals
for individually controlling element groups in the 2D array
ultrasound probe 310, thereby increasing flexibility in
selecting positions of points of an object in a 3D space,
which can be determined as a focusing point. Accordingly,
a position and an angle of a cross-section of interest of the
object in the 3D space, with respect to which 2D shear wave
elasticity data is to be acquired by the ultrasound diagnosis
apparatus 300, may not be limited.

[0126] Furthermore, since the ultrasound diagnosis appa-
ratus 300 may simultaneously emit focused beams onto a
determined plurality of focusing points without a time delay,
the position and angle of a cross-section of interest of the
object in the 3D space, with respect to which 2D shear wave
elasticity data is to be acquired, may not be limited.

[0127] FIG. 7 is a diagram for explaining a method of
acquiring shear wave elasticity data with respect to an object
by using the 2D array ultrasound probe 310, according to
another embodiment.

[0128] FIG. 7 illustrates a method whereby the ultrasound
diagnosis apparatus 300 acquires shear wave elasticity data
with respect to a cross-section of interest 730 of an object in
a 3D space 700 by using the 2D array ultrasound probe 310
including a 2D matrix transducer array 710.
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[0129] According to an embodiment, the ultrasound diag-
nosis apparatus 300 may determine a plurality of points on
a first straight line 720a in the cross-section of interest 730
as a first focusing group and determine a plurality of points
on a second straight line 7205 in the cross-section of interest
730, which is distinguished from the first straight line 720q,
as a second focusing group. The first and second straight
lines 720a and 7205 may be straight lines in the cross-
section of interest 730, which do not pass through an ROI
705. Furthermore, in an embodiment, the first and second
straight lines 720a and 7206 may be parallel straight lines
with a cross-section 735 of the ROI 705 interposed therebe-
tween.

[0130] According to an embodiment, the ultrasound diag-
nosis apparatus 300 may simultaneously emit focused beams
onto the plurality of points in the first focusing group, lying
on the first straight line 720a, and the plurality of points in
the second focusing group, lying on the second straight line
7205.

[0131] In order to simultaneously emit focused beams
onto the points in the first and second focusing groups,
respectively lying on the first and second straight lines 720a
and 7204, the ultrasound diagnosis apparatus 300 may
determine element groups 715 respectively corresponding to
positions of the plurality of focusing points on the first and
second straight lines 720a and 7205, among the 2D matrix
transducer array 710 of the 2D array ultrasound probe 310.
The ultrasound diagnosis apparatus 300 may generate elec-
trical driving signals for controlling the determined element
groups 715 to simultaneously emit focused beams onto the
plurality of focusing points.

[0132] When focused beams are simultaneously emitted
onto the points in the first and second focusing groups, lying
on the first and second straight lines 720a and 7205, plane
waves 725a and 725b respectively propagating parallel to
the first and second straight lines 720a and 72056 may be
created. The ultrasound diagnosis apparatus 300 may detect
echo signals with respect to the cross-section of interest 730
based on the plane waves 725a and 725b. The ultrasound
diagnosis apparatus 300 may acquire, based on the detected
echo signals, 2D shear wave elasticity data with respect to
the cross-section of interest 730, which is created by over-
lapping shear wave elasticity data from different points of
view with each other.

[0133] According to another embodiment, the ultrasound
diagnosis apparatus 300 may emit focused beams onto the
points in the first focusing group and which lie on the first
straight line 720a and emit, after a lapse of an interval of a
first time, focused beams onto the points in the second
focusing group and which lie on the second straight line
720b. The ultrasound diagnosis apparatus 300 may deter-
mine sufficient time to recover a displacement induced in the
object due to propagation of shear waves as being the first
time.

[0134] According to embodiments, the ultrasound diagno-
sis apparatus 300 may acquire 2D shear wave elasticity data
with respect to the cross-section of interest 730, which is
created by overlapping shear wave elasticity data from
different points of view each other. Thus, relatively high
quality 2D shear wave elasticity data may be obtained.
Furthermore, such acquisition of 2D shear wave elasticity
data may prevent a lesion from going undetected due to a
shadow effect.
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[0135] FIG. 8 illustrates a user interface 810 for acquiring
shear wave elasticity data according to an embodiment.

[0136] Referring to FIG. 8, the ultrasound diagnosis appa-
ratus 300 may display, in a first area on a display screen, the
user interface 810 for receiving an input with respect to a
cross-section of interest of an object in a 3D space and
focusing points.

[0137] The ultrasound diagnosis apparatus 300 may dis-
play, in a second area on the display screen that is distin-
guished from the first area, a graphical indicator 800 show-
ing status information of a cross-section of interest and
focusing points, which varies according to an input received
via the user interface §10.

[0138] According to another embodiment, the ultrasound
diagnosis apparatus 300 may display the graphical indicator
800 in a second area of which the entire or some region
overlaps a first area on the display screen.

[0139] According to an embodiment, the graphical indi-
cator 800 may be displayed in such a manner as to overlap
an image of the object.

[0140] According to an embodiment, the user interface
810 may include a rotation axis guide 812 for changing a
rotation angle of a cross-section of interest of the object in
the 3D space. For example, the user may input a rotation
angle with respect to at least one of X- Y- and Z-axes, which
is included in the rotation axis guide 812, to change an angle
and a direction of a cross-section of interest of the object in
the 3D space.

[0141] Furthermore, the ultrasound diagnosis apparatus
300 may receive a user input for changing a rotation angle
of each of a plurality of cross-sections of interest, i.e., first
and second cross-sections of interest 802 and 804, via the
user interface 810. For example, if the user desires to change
a rotation angle of the first cross-section of interest 802, the
user may select and activate the first cross-section of interest
802 of the object in the 3D space, viewed on the graphical
indicator 800, and input a rotation angle thereof with respect
to at least one of the X- Y- and Z-axes, included in the
rotation axis guide 812, to change an angle and a direction
of the first cross-section of interest 802. Furthermore, if the
user desires to change a rotation angle of the second cross-
section of interest 804, the user may select and activate the
second cross-section of interest 804 of the object in the 3D
space, viewed on the graphical indicator 800, and input a
rotation angle thereof with respect to at least one of the X-
Y- and Z-axes, included in the rotation axis guide 812, to
change an angle and a direction of the second cross-section
of interest 804.

[0142] In an embodiment, the user interface 810 may
include an input box 814 for entering the number of a
plurality of focusing points on a cross-section of interest.

[0143] Inan embodiment, the graphical indicator 800 may
show information about a plurality of focusing points on a
cross-section of interest, which is received via the input box
814 in the user interface 810. For example, if 5’ is entered
into the input box 814 by the user, the ultrasound diagnosis
apparatus 300 may display five (5) points 806 on the first or
second cross-section of interest 802 or 804 shown on the
graphical indicator 800. Furthermore, the ultrasound diag-
nosis apparatus 300 may change positions of the five points
806 on the first or second cross-section of interest 802 or 804
according to a user input for selecting and dragging the five
points 806 shown on the graphical indicator 8§00.
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[0144] According to an embodiment, the user interface
810 may include a description box 816 for graphical entities
shown on the graphical indicator 800. For example, the
description box 816 may include descriptions of graphical
entities respectively corresponding to a 3D space where an
object is placed, an ROI, a first cross-section of the ROI, a
second cross-section of the ROI, a first cross-section of
interest, and a second cross-section of interest.

[0145] FIGS. 9A and 9B are diagrams for explaining a
method of acquiring shear wave elasticity data with respect
to an object by using the 2D array ultrasound probe 310,
according to another embodiment.

[0146] FIG. 9A illustrates a method whereby the ultra-
sound diagnosis apparatus 300 converges shear waves gen-
erated at a plurality of focusing points 920 to an ROI 907 of
an object in a 3D space 900 by using the 2D array ultrasound
probe 310 including a 2D matrix transducer array 910.
[0147] According to an embodiment, the ultrasound diag-
nosis apparatus 300 may determine a plurality of points that
are located at the same distance from the ROI (or POI) 907
as being focusing points. The plurality of points that are
located at the same distance from the ROI 907 may be points
lying on a sphere surface surrounding the ROI 907.

[0148] According to another embodiment, the plurality of
points that are located at the same distance from the ROI1 907
may be points lying on a circumference 925a surrounding
the ROI 907.

[0149] Referring to FIG. 9A, the ultrasound diagnosis
apparatus 300 may determine a plurality of points lying on
the circumference 9254 surrounding the ROI 907 as being
the plurality of focusing points 920. The diagnosis apparatus
300 may simultaneously emit focused beams onto the focus-
ing points 920. To achieve this, the ultrasound diagnosis
apparatus 300 may determine element groups 9154 respec-
tively corresponding to positions of the focusing points 920
among the 2D matrix transducer array 910 of the 2D array
ultrasound probe 310. The ultrasound diagnosis apparatus
300 may generate electrical driving signals for controlling
the determined element groups 9154 to simultaneously emit
focused beams onto the focusing points 920.

[0150] When focused beams are simultaneously emitted
onto the focusing points 920 on a circumference, shear
waves 930 respectively generated at the focusing points 920
may travel in a direction that they converge towards the ROI
907.

[0151] The ultrasound diagnosis apparatus 300 may trans-
mit a relatively large amount of energy to the ROI 907 by
simultaneously emitting focused beams onto the focusing
points 920 that are located at the same distance from the ROI
907.

[0152] The ultrasound diagnosis apparatus 300 may
acquire shear wave elasticity data with respect to a cross-
section including the ROI 907 by simultaneously emitting
focused beams onto the focusing points 920 that are located
at the same distance from the ROI 907 and detecting echo
signals.

[0153] FIG. 9B illustrates a method whereby the ultra-
sound diagnosis apparatus 300 converges shear waves gen-
erated at a plurality of focusing points to an ROI 907 of an
object in a 3D space 900 by using the 2D array ultrasound
probe 310 including a 2D matrix transducer array 910.
[0154] In an embodiment, the ultrasound diagnosis appa-
ratus 300 may determine a plurality of points in a first
focusing group 922 and a plurality of points in a second

Jun. 21,2018

focusing group 924, which lie on a circumference 9256 and
are located at symmetrical positions with respect to the ROI
907, as being a plurality of focusing points.

[0155] According to an embodiment, the ultrasound diag-
nosis apparatus 300 may simultaneously emit focused beams
onto the plurality of points in the first focusing group 922
and those in the second focusing group 924.

[0156] In order to simultaneously emit focused beams
onto the points in the first and second focusing groups 922
and 924, the ultrasound diagnosis apparatus 300 may deter-
mine element groups 9155 respectively corresponding to
positions of the plurality of focusing points among the 2D
matrix transducer array 910 of the 2D array ultrasound probe
310. The ultrasound diagnosis apparatus 300 may generate
electrical driving signals for controlling the determined
element groups 91554 to simultaneously emit focused beams
onto the points in the first and second focusing groups 922
and 924.

[0157] According to another embodiment, the ultrasound
diagnosis apparatus 300 may emit focused beams onto the
points int the first focusing group 922 and emit, after a lapse
of an interval of a first time, focused beams onto the points
in the second focusing group 924. The ultrasound diagnosis
apparatus 300 may determine sufficient time to recover a
displacement induced in the object due to propagation of
shear waves as being the first time.

[0158] FIG. 10 illustrates a user interface 1050 for acquir-
ing shear wave elasticity data, according to an embodiment.
[0159] Referring to FIG. 10, the ultrasound diagnosis
apparatus 300 may display, in a first area on a display screen,
the user interface 1050 for receiving an input with respect to
a circle surrounding an ROI and focusing points.

[0160] The ultrasound diagnosis apparatus 300 may dis-
play, in a second area on the display screen that is distin-
guished from the first area, a graphical indicator 1000
showing status information of a circle surrounding the ROI
and focusing points thereon, which varies according to an
input received via the user interface 1050.

[0161] According to another embodiment. the ultrasound
diagnosis apparatus 300 may display the graphical indicator
1000 in a second area of which the entire or some region
overlaps a first area on the display screen.

[0162] In an embodiment, the graphical indicator 1000
may be displayed in such a manner as to overlap a 3D image
of the object.

[0163] According to an embodiment, the user interface
1050 may include a rotation axis guide 1052 for changing a
rotation angle of a circle surrounding an ROI. For example,
the user may input a rotation angle with respect to at least
one of X- Y- and Z-axes, which is included in the rotation
axis guide 1052, to change an angle and a direction of the
circle surrounding the ROL

[0164] Furthermore, the ultrasound diagnosis apparatus
300 may receive a user input for changing a rotation angle
of each of a plurality of circles surrounding an ROI, i.e., first
and second circles 1010 and 1020, via the user interface
1050. For example, if the user desires to change a rotation
angle of the first circle 1010, the user may select and activate
the first circle 1010 surrounding the ROI, shown on the
graphical indicator 1000, and input a rotation angle thereof
with respect to at least one of the X- Y- and Z-axes, included
in the rotation axis guide 1052, to change an angle and a
direction of the first circle 1010. Furthermore, if the user
desires to change a rotation angle of the second circle 1020,
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the user may select and activate the second circle 1020
surrounding the ROIL, shown on the graphical indicator 1000,
and input a rotation angle thereof with respect to at least one
of the X- Y- and Z-axes, included in the rotation axis guide
1052, to change an angle and a direction of the second circle
1020.

[0165] In an embodiment, the user interface 1050 may
include an input box 1054 for entering the number of a
plurality of focusing points 1015 on a circumference of a
circle surrounding the ROI.

[0166] In an embodiment, the graphical indicator 1000
may show information about the plurality of focusing points
1015 on a circumference of a circle surrounding the ROI,
which is received via the input box 1054 in the user interface
1050. Furthermore, the ultrasound diagnosis apparatus 300
may change positions of the focusing points 1015 on a
circumference of a circle surrounding the ROI according to
a user input for selecting and dragging the focusing points
1015 shown on the graphical indicator 1000.

[0167] According to an embodiment, the user interface
1050 may include a description box 1056 for graphical
entities shown on the graphical indicator 800. For example,
the description box 1056 may include descriptions of graphi-
cal entities respectively corresponding to an ROI, a sphere
surface surrounding the ROI, a first circle surrounding the
ROI, and a second circle surrounding the ROL.

[0168] FIG. 11 is a flowchart of a method of controlling an
ultrasound diagnosis apparatus, according to an embodi-
ment.

[0169] The method of controlling an ultrasound diagnosis
apparatus according to the present embodiment may be
performed by the ultrasound diagnosis apparatus 300
described above with reference to FIG. 3, and operations of
the method may be substantially the same as those per-
formed by the ultrasound diagnosis apparatus 300. Thus,
descriptions that are already provided above with respect to
FIG. 3 will be omitted below.

[0170] The ultrasound diagnosis apparatus 300 determines
a plurality of focusing points on a cross-section of interest of
an object in a 3D space (S1102).

[0171] The ultrasound diagnosis apparatus 300 emits
focused beams onto the determined plurality of focusing
points and detects echo signals (S1104).

[0172] The ultrasound diagnosis apparatus 300 acquires
shear wave elasticity data with respect to the cross-section of
interest based on the detected echo signals (S1106).

[0173] The above-described embodiments of the present
inventive concept may be embodied in form of a computer-
readable recording medium for storing computer executable
command languages and data. The command languages may
be stored in form of program codes and, when executed by
a processor, may perform a certain operation by generating
a certain program module. Also, when executed by a pro-
cessor, the command languages may perform certain opera-
tions of the disclosed embodiments.

What is claimed is:

1. An ultrasound diagnosis apparatus comprising:

a two-dimensional (2D) array ultrasound probe config-
ured to emit focused beams onto a plurality of focusing
points and detect echo signals; and

a processor configured to determine the plurality of focus-
ing points on a cross-section of interest and acquire
shear wave elasticity data with respect to the cross-
section of interest based on the detected echo signals.
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2. The ultrasound diagnosis apparatus of claim 1, wherein
the 2D array ultrasound probe is further configured to
simultaneously emit the focused beams onto the plurality of
focusing points.

3. The ultrasound diagnosis apparatus of claim 1, wherein
the plurality of focusing points are points lying on a straight
line in the cross-section of interest.

4. The ultrasound diagnosis apparatus of claim 1, wherein
the processor is further configured to determine element
groups respectively corresponding to positions of the plu-
rality of focusing points among a 2D matrix array in the 2D
array ultrasound probe.

5. The ultrasound diagnosis apparatus of claim 1, wherein
the processor is further configured to determine a plurality of
points lying on a first straight line in the cross-section of
interest as a first focusing group and determine a plurality of
points on a second straight line in the cross-section of
interest, which is distinguished from the first straight line, as
a second focusing group, and

wherein the plurality of focusing points comprise the

plurality of points in the first focusing group, lying on
the first straight line, and the plurality of points in the
second focusing group, lying on the second straight
line.

6. The ultrasound diagnosis apparatus of claim 5, wherein
the 2D array ultrasound probe is further configured to
simultaneously emit the focused beams onto the plurality of
points in the first focusing group and the plurality of points
in the second focusing group.

7. The ultrasound diagnosis apparatus of claim 5, wherein
the 2D array ultrasound probe is further configured to emit
focused beams onto the plurality of points in the first
focusing group and to emit, after a lapse of a first time
interval, focused beams onto the plurality of points in the
second focusing group.

8. The ultrasound diagnosis apparatus of claim 1, further
comprising a user input interface configured to receive an
input of at least one of the cross-section of interest of an
object in a 3D space, the number of the plurality of focusing
points, and an interval between each of the plurality of
focusing points.

9. The ultrasound diagnosis apparatus of claim 1, further
comprising a display configured to display the acquired
shear wave elasticity data.

10. A method of controlling an ultrasound diagnosis
apparatus, the method comprising:

determining a plurality of focusing points on a cross-

section of interest;
emitting focused beams onto the determined plurality of
focusing points and detecting echo signals; and

acquiring shear wave elasticity data with respect to the
cross-section of interest based on the detected echo
signals.

11. The method of 10, wherein the emitting of the focused
beams onto the plurality of focusing points comprises simul-
taneously emitting the focused beams onto the plurality of
focusing points.

12. The method of claim 10, wherein the plurality of
focusing points are points lying on a straight line in the
cross-section of interest.

13. The method of claim 10, further comprising deter-
mining element groups respectively corresponding to posi-
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tions of the plurality of focusing points among a two-
dimensional (2D) matrix array in a 2D array ultrasound
probe.
14. The method of claim 10, wherein the determining of
the plurality of focusing points comprises:
determining a plurality of points lying on a first straight
line in the cross-section of interest as a first focusing
group; and
determining a plurality of points on a second straight line
in the cross-section of interest, which is distinguished
from the first straight line, as a second focusing group,
and
wherein the plurality of focusing points comprise the
plurality of points in the first focusing group, lying on
the first straight line, and the plurality of points in the
second focusing group, lying on the second straight
line.
15. The method of claim 14, wherein the emitting of the
focused beams onto the plurality of focusing points com-
prises simultaneously emitting the focused beams onto the
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plurality of points in the first focusing group and the
plurality of points in the second focusing group.

16. The method of claim 14, wherein the emitting of the
focused beams onto the plurality of focusing points com-
prises emitting focused beams onto the plurality of points in
the first focusing group and emitting, after a lapse of a first
time interval, focused beams onto the plurality of points in
the second focusing group.

17. The method of claim 10, further comprising receiving,
from a user, an input of at least one of the cross-section of
interest of an object in a 3D space, the number of the
plurality of focusing points, and an interval between each of
the plurality of focusing points.

18. The method of claim 10, further comprising display-
ing the acquired shear wave elasticity data.

19. A computer-readable recording medium having
recorded thereon a program for executing the method of
claim 10 on a computer.
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