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(54) ULTRASOUND DIAGNOSIS APPARATUS AND METHOD OF CONTROLLING THE SAME

(57) Provided is an ultrasound diagnosis apparatus
including: an ultrasound probe configured to acquire ul-
trasound image data by transmitting ultrasound signals
to an object and detecting reflected signals correspond-
ing to the transmitted ultrasound signals; a processor
configured to obtain an elastography image based on the
ultrasound image data; and a display configured to dis-
play the elastography image. The processor is further
configured to determine, based on the elastography im-
age, a region of interest (ROI) for acquiring shear wave
elasticity measurement data and a focusing position of
a focus beam for performing shear wave elasticity meas-
urement, and the ultrasound probe is further configured
to emit the focus beam onto the focusing position and
acquire shear wave elasticity measurement data.



EP 3 320 850 A1

2

5

10

15

20

25

30

35

40

45

50

55

Description

BACKGROUND

1. Field

[0001] The present disclosure relates to ultrasound diagnosis 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 apparatuses.

2. Description of the Related Art

[0002] Ultrasound diagnostic apparatuses transmit ultrasound 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.
[0003] Such ultrasound diagnosis apparatuses provide high stability, display images in real time, and are safe due to
no radiation exposure, compared to X-ray diagnosis apparatuses. Therefore, an ultrasound diagnosis apparatus is widely
used together with other types of imaging diagnosis devices.

SUMMARY

[0004] Provided are methods and apparatuses for determining, during shear wave elasticity measurement, a region
of interest (ROI) where shear wave elasticity measurement data is to be acquired and a focusing position of a focus
beam with respect to the ROI.
[0005] Provided are methods and apparatuses for determining an ROI of an object based on elasticity data obtained
from an elastography image and then a focusing position of a focus beam with respect to the determined ROI by providing
the elastography image during shear wave elasticity measurement.
[0006] Provided are methods and apparatuses for acquiring shear wave elasticity estimation data from a region other
than an ROI based on elasticity data from an elastography image and acquired shear wave elasticity measurement data.
[0007] Provided are methods and apparatuses that are used to increase a success rate of acquisition of a shear wave
elastography image by preventing the failure of such acquisition due to emission of a focus beam onto an obstacle by
determining a focusing position of a focus beam based on an elastography image.
[0008] 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 presented embodiments.
[0009] According to an aspect of an embodiment, an ultrasound diagnosis apparatus includes: an ultrasound probe
configured to acquire ultrasound image data by transmitting ultrasound signals to an object and detecting reflected
signals corresponding to the transmitted ultrasound signals; a processor configured to obtain an elastography image
based on the ultrasound image data; and a display configured to display the elastography image. The processor is
further configured to determine, based on the elastography image, an ROI for acquiring shear wave elasticity measure-
ment data and a focusing position of a focus beam for performing shear wave elasticity measurement, and the ultrasound
probe is further configured to emit the focus beam onto the focusing position and acquire shear wave elasticity meas-
urement data.
[0010] The processor is further configured to calculate an elasticity value according to a position based on the elas-
tography image and determine a region having the elasticity value less than a first reference value as being the ROI.
[0011] The ultrasound diagnosis apparatus may further include a user input interface configured to receive, when
there are a plurality of regions having elasticity values less than the first reference value, a user input for selecting one
of the plurality of regions, and the processor is further configured to determine the ROI based on the user input.
[0012] The processor is further configured to determine a scan line for the focus beam, which has a first interval away
from the ROI, and determine the focusing position of the focus beam based on the ROI.
[0013] The processor is further configured to determine a plurality of scan lines, each scan line having an interval that
is within a first range away from the ROI, and the display is further configured to display the determined plurality of scan
lines. The ultrasound diagnosis apparatus may further include a user input interface configured to receive a user input
for selecting one of the plurality of scan lines as a scan line for the focus beam.
[0014] The display is further configured to display the acquired shear wave elasticity measurement data.
[0015] The processor is further configured to obtain shear wave elasticity estimation data in a region other than the
ROI in the elastography image based on elasticity data obtained from the elastography image and the shear wave
elasticity measurement data acquired with respect to the ROI.
[0016] The display is further configured to display the shear wave elasticity measurement data and the shear wave
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elasticity estimation data.
[0017] The processor is further configured to determine a forbidden focus beam emission region based on the elas-
tography image and determine the focusing position in such a manner as to prevent emission of the focus beam onto
the forbidden focus beam emission region.
[0018] According to an aspect of another embodiment, a method of controlling an ultrasound diagnosis apparatus
includes: acquiring ultrasound image data by transmitting ultrasound signals to an object and detecting reflected signals
corresponding to the transmitted ultrasound signals; obtaining an elastography image based on the ultrasound image
data; displaying the elastography image; determining, based on the elastography image, a region of interest (ROI) for
acquiring shear wave elasticity measurement data and a focusing position of a focus beam for performing shear wave
elasticity measurement; and emitting the focus beam onto the focusing position and acquiring shear wave elasticity
measurement data.
[0019] The method further comprises receiving, when there are a plurality of regions having elasticity values less than
the first reference value, a user input for selecting one of the plurality of regions, and the processor is further configured
to determine the ROI based on the user input.
[0020] The determining of the focusing position comprises determining a plurality of scan lines, each scan line having
an interval that is within a first range away from the ROI, displaying the determined plurality of scan lines, and receiving
a user input for selecting one of the plurality of scan lines as a scan line for the focus beam.
[0021] The method further comprises displaying the shear wave elasticity measurement data and the shear wave
elasticity estimation data.
[0022] The determining of the focusing position of the focus beam comprises determining a forbidden focus beam
emission region based on the elastography image and determining the focusing position in such a manner as to prevent
emission of the focus beam onto the forbidden focus beam emission region.
[0023] According to an aspect of another embodiment, a non-transitory computer-readable recording medium has
recorded thereon computer program code for performing the method of controlling an ultrasound diagnosis apparatus.

BRIEF DESCRIPTION OF THE DRAWINGS

[0024] These and/or other aspects will become apparent and more readily appreciated from the following description
of the embodiments, taken in conjunction with the accompanying drawings in which:

FIG. 1 is a block diagram illustrating an ultrasound diagnosis apparatus according to an exemplary embodiment;
FIGS. 2A, 2B, and 2C are diagrams respectively illustrating an ultrasound diagnosis apparatus according to an
exemplary embodiment;
FIG. 3 is a block diagram of a structure of an ultrasound diagnosis apparatus according to an embodiment;
FIG. 4 is a block diagram of a structure of an ultrasound diagnosis apparatus according to another embodiment;
FIG. 5 illustrates a process of obtaining an elastography image by inducing a displacement in an object, according
to an embodiment;
FIG. 6A illustrates a process of generating shear waves in an object according to an embodiment, and FIG. 6B
illustrates propagation of shear waves according to an embodiment;
FIGS. 7A and 7B images illustrating a process of determining a region of interest (ROI) for shear wave elasticity
measurement based on elasticity data from an elastography image, according to an embodiment;
FIG. 8 illustrates a view showing an elastography image displayed on a display, according to an embodiment;
FIG. 9 illustrates a process of determining, based on an ROI, a focus beam scan line for performing shear wave
elasticity measurement, according to an embodiment;
FIG. 10 illustrates a process of acquiring shear wave elasticity estimation data based on shear wave elasticity
measurement data obtained via shear wave elasticity measurement; and
FIG. 11 is a flowchart of a method of controlling an ultrasound diagnosis apparatus, according to an embodiment.

DETAILED DESCRIPTION

[0025] Certain exemplary embodiments are described in greater detail below with reference to the accompanying
drawings.
[0026] 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 embodiments
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.
[0027] Terms such as "part" and "portion" used herein denote those that may be embodied by software or hardware.
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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. Expressions such as "at least one of," when preceding a list
of elements, modify the entire list of elements and do not modify the individual elements of the list.
[0028] 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
ultrasound imaging apparatus, or an X-ray apparatus.
[0029] 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.
[0030] Throughout the specification, an ultrasound image refers to an image of an object processed based on ultrasound
signals transmitted to the object and reflected therefrom.
[0031] In the present specification, a region of interest (ROI) may include a region having a specific area as well as a
point corresponding to a specific position in an ultrasound image.
[0032] Hereinafter, embodiments will be described in detail with reference to the accompanying drawings.
[0033] FIG. 1 is a block diagram illustrating a configuration of an ultrasound diagnosis apparatus 100, i.e., a diagnostic
apparatus, according to an exemplary embodiment.
[0034] Referring to FIG. 1, the ultrasound diagnosis apparatus 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.
[0035] The ultrasound diagnosis apparatus 100 may be of a cart-type or a portable-type ultrasound diagnosis apparatus
that is portable, moveable, mobile, or hand-held. Examples of the portable-type ultrasound diagnosis apparatus 100
may include a smart phone, a laptop computer, a personal digital assistant (PDA), and a tablet personal computer (PC),
each of which may include a probe and a software application, but embodiments are not limited thereto.
[0036] The probe 20 may include a plurality of transducers. The plurality of transducers may transmit ultrasound signals
to an object 10 in response to transmitting signals received by the probe 20, from a transmitter 113. The plurality of
transducers may receive ultrasound signals reflected from the object 10 to generate reception signals. In addition, the
probe 20 and the ultrasound diagnosis apparatus 100 may be formed in one body (e.g., disposed in a single housing),
or the probe 20 and the ultrasound diagnosis apparatus 100 may be formed separately (e.g., disposed separately in
separate housings) but linked wirelessly or via wires. In addition, the ultrasound diagnosis apparatus 100 may include
one or more probes 20 according to embodiments.
[0037] The controller 120 may control the transmitter 113 for the transmitter 113 to generate transmitting signals to
be applied to each of the plurality of transducers based on a position and a focal point of the plurality of transducers
included in the probe 20.
[0038] The controller 120 may control the ultrasound receiver 115 to generate ultrasound data by converting reception
signals received from the probe 20 from analogue to digital signals and summing the reception signals converted into
digital form, based on a position and a focal point of the plurality of transducers.
[0039] The image processor 130 may generate an ultrasound image by using ultrasound data generated from the
ultrasound receiver 115.
[0040] The display 140 may display a generated ultrasound 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.
[0041] 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.
[0042] The ultrasound diagnosis apparatus 100 may include the communicator 160 and may be connected to external
apparatuses, for example, servers, medical apparatuses, and portable devices such as smart phones, tablet personal
computers (PCs), wearable devices, etc., via the communicator 160.
[0043] The communicator 160 may include at least one element capable of communicating with the external appara-
tuses. For example, the communicator 160 may include at least one among a short-range communication module, a
wired communication module, and a wireless communication module.
[0044] The communicator 160 may receive a control signal 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 apparatus
100 in response to the received control signal.
[0045] 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.



EP 3 320 850 A1

5

5

10

15

20

25

30

35

40

45

50

55

[0046] 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.
[0047] 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.
[0048] 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.
[0049] The storage 150 may store various data or programs for driving and controlling the ultrasound diagnosis ap-
paratus 100, input and/or output ultrasound data, ultrasound images, applications, etc.
[0050] 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 manipulating
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.
[0051] 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.
[0052] FIGS. 2A, 2B, and 2C are diagrams illustrating ultrasound diagnosis apparatus according to an exemplary
embodiment.
[0053] 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 the display of the
ultrasound image on the main display 121 by using the input control data.
[0054] 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 ultrasound diagnosis
apparatus 100 may keep displaying a frame image at that time point.
[0055] 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.
[0056] 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 appli-
cations, laptop computers, personal digital assistants (PDAs), or tablet PCs, but an exemplary embodiment is not limited
thereto.
[0057] 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.
[0058] FIG. 3 is a block diagram of a structure of an ultrasound diagnosis apparatus 300 according to an embodiment.
[0059] Referring to FIG. 3, the ultrasound diagnosis apparatus 300 according to the present embodiment includes a
probe 20, a processor 310, and a display 140.
[0060] The processor 310 shown in FIG. 3 may correspond to at least one of the image processor 130 and the controller
120 described with reference to FIG. 1 or a combination thereof. Furthermore, the processor 310 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 apparatus 300 of FIG. 3.
[0061] The probe 20 transmits ultrasound waves to an object and detects echo signals reflected from the object. The
probe 20 may include a plurality of transducer elements. The probe 20 may be implemented as a wired or wireless
probe. Furthermore, the probe 20 may include a one-dimensional (1D) transducer array, a portable 1D transducer array,
or a two-dimensional (2D) transducer array.
[0062] According to an embodiment, the probe 20 may induce a displacement in tissue of the object by transmitting
a focused beam to the object. For example, a beamformer may adjust delays for a specific number of transducer elements



EP 3 320 850 A1

6

5

10

15

20

25

30

35

40

45

50

55

to generate a focused beam that is transmitted to the object. Furthermore, after transmitting the focused beam to the
object, the probe 20 may detect echo signals from the object and acquire image data necessary for generating an
elastography image. According to an embodiment, the probe 20 may use low frequency signals for transmission of a
focused beam, compared to transmission of plane waves.
[0063] Ultrasound waves transmitted to generate shear waves that propagate into the object are referred to as a "focus
beam," and a focal point to which the focus beam is focused is referred to as a "focusing position." Furthermore, an
elasticity mode ultrasound image is hereinafter referred to as an "elastography image." For example, the elasticity mode
ultrasound image may be obtained when compression is applied to the object via the probe 20.
[0064] The processor 310 controls all operations of the ultrasound diagnosis apparatus 300 and processes data and
signals. The processor 310 may include one or more processors. According to an embodiment, the processor 310 may
include an image processor (not shown) and a controller (not shown). The processor 310 may be implemented as
software modules created by executing program code stored in a storage (not shown).
[0065] When the ultrasound diagnosis apparatus 300 operates in an elasticity mode, the processor 310 calculates a
displacement of tissue of the object from an obtained ultrasound image.
[0066] According to an embodiment, the displacement may be calculated by comparing a plurality of ultrasound images
obtained before and after compression is applied to the object. Furthermore, the displacement may be determined by
performing auto-correlation or cross-correlation on ultrasound images obtained before and after movement of the object.
According to another embodiment, the displacement may be calculated by using a differential image between ultrasound
images obtained before and after movement of the object or by differentiating an obtained ultrasound image with respect
to time.
[0067] The processor 310 calculates strain by differentiating the resulting displacement in a depth direction.
[0068] According to an embodiment, the processor 310 may include modules such as a displacement calculator and
a strain calculator.
[0069] The processor 310 may obtain an elastography image based on the calculated strain. Elastic properties and
elasticity values of the tissue of the object may be expressed as strain. Strain may be defined as a ratio of a displacement
of tissue to a total length of the tissue before the displacement occurs. Obtaining strain by inducing a displacement in
tissue of an object will be described in more detail below with reference to FIG. 5.
[0070] According to an embodiment, the processor 310 may obtain, based on the calculated strain, an elastography
image showing a point having a low elasticity value, such as a tumor, in a red color and a point having a high elasticity
value in a blue color. However, colors for elasticity values on the elastography image are not limited to red and blue
colors and may be set in various other ways according to embodiments. For example, colors for elasticity values may
be preset, or be set according to a user input.
[0071] According to an embodiment, the processor 310 may obtain an elastography image based on an ultrasound
image of the object prestored in the storage.
[0072] In one embodiment, the processor 310 may control the display 140 to display an elastography image of the
object prestored in the storage. When a probe scan position when the elastography image is obtained is different from
a current probe scan position, the processor 310 may control the display 140 to display a graphical indicator, such as
arrows, shapes, and text, which indicates adjustment of a position of the probe 20.
[0073] The processor 310 determines an ROI where shear wave elasticity measurement data is to be acquired, based
on an elastography image. The processor 310 may set a region having an elasticity less than a first reference value as
the ROI. According to an embodiment, the processor 310 may determine, based on the elastography image, a region
having strain less than a specific value as being an ROI for acquiring shear wave elasticity measurement data.
[0074] The first reference value for determining the ROI may be acquired from a server connected to the ultrasound
diagnosis apparatus 300 by wire or wirelessly or may be a value stored in the storage of the ultrasound diagnosis
apparatus 300. Furthermore, the first reference value may be input by a user.
[0075] According to an embodiment, if there are a plurality of regions having strains less than the first reference value,
the processor 310 may determine one region that is selected among the plurality of regions according to a user input
as being the ROI.
[0076] According to another embodiment, if there are a plurality of regions having strains less than the first reference
value, the processor 310 may determine only one region among the plurality of regions as being the ROI according to
a preset criterion. For example, according to the preset criterion, a region including a point having the lowest strain, a
point included in a preset body part or region, or the like may be determined as the ROI. The body part may be distinguished
by segmenting a B-mode image.
[0077] According to an embodiment, the processor 310 may control the display 140 to display an elastography image.
For example, the processor 310 may control the display 140 to display an elastography image together with a B-mode
image. The B-mode image and the elastography image may be displayed in separate regions or overlapping each other.
[0078] According to an embodiment, the processor 310 may provide a graphical user interface (GUI) via which the
user selects an ROI on a screen where an elastography image and a B-mode image are displayed together. The processor
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310 may determine a specific region including points selected according to a user input as being the ROI. The user may
determine a region in an object which requires shear wave elasticity measurement based on a displayed elastography
image and select the determined region as the ROI. For example, the processor 310 may obtain an elastography image
represented by a color bar including colors that are distinguished according to strains of the tissue. Furthermore, the
processor 310 may control the display 140 to display the obtained elastography image. The user may determine, based
on the displayed elastography image, a region indicated in a different color from the other regions as being a region to
be a lesion and perform an input for selecting the determined region as the ROI. The processor 310 may determine the
region selected according to the user input as being the ROI.
[0079] The processor 310 determines a focus beam scan line and a focusing position for performing shear wave
elasticity measurement based on the ROI.
[0080] According to an embodiment, the processor 310 may determine a focus beam scan line along which a focus
beam is to be emitted in order to acquire shear wave elasticity measurement data with respect to the ROI.
[0081] When a focus beam is emitted onto the object, a displacement of the object may be induced at a focusing
position where the focus beam is focused. Due to the displacement of the object, shear waves propagating in a vertical
direction of the displacement are generated at a position where the displacement occurs. If an offset between the focusing
position and the ROI is extremely short, it is difficult to accurately measure shear wave elasticity data in the ROI since
curved-shaped shear waves propagate into the ROI. Otherwise, if the offset between the focusing position and the ROI
is extremely long, the magnitude of the shear waves may not be sufficient to measure shear wave elasticity data in the
ROI due to their attenuation. Thus, the processor 310 may determine a first interval corresponding to an offset between
the focusing position and the ROI based on a variation in shear waves generated at the focusing position, along a
propagation direction. For example, the processor 310 may calculate the first interval by using Equation (1) below based
on the variation in the direction of propagation: 

where ε is an error rate, uz is a displacement of shear waves in the z-axis direction (the direction of propagation), and
a Threshold is a preset threshold.
[0082] In Equation (1), the error rate ε is proportional to a variation in shear waves along the y-axis (depth) direction
and is inversely proportional to the sum of variations in the x- and z-axis directions. The processor 310 may determine
a displacement of shear waves in the z-axis direction so that an error rate is less than a preset threshold and determine
a value greater than an offset between the displacement and an ROI as being the first interval.
[0083] According to an embodiment, the first interval corresponding to the offset between the focusing position and
the ROI may be acquired from a server connected to the ultrasound diagnosis apparatus 300 by wire or wirelessly or
may be a value stored in the storage of the ultrasound diagnosis apparatus 300. Furthermore, the first interval may be
input by the user.
[0084] According to an embodiment, the processor 310 may determine a focus beam scan line having the first interval
away from the ROI. For example, the processor 310 may determine a straight line in a depth direction, which is the first
interval away from the ROI, as being the focus beam scan line. The processor 310 may determine two straight lines in
the depth direction, which are first intervals away from the ROI rightward and leftward, respectively. The processor 310
may determine one of the two straight lines as being a focus beam scan line according to a preset criterion. For example,
the processor 310 may determine, as a focus beam scan line, a straight line in the depth direction, which is spaced
rightward apart from the ROI by the first interval. Alternatively, the processor 310 may determine, as a focus beam scan
line, a straight line in the depth direction, which is spaced leftward apart from the ROI by the first interval. Furthermore,
the processor 310 may determine, as a focus beam scan line, a straight line selected based on a user input for selecting
one of the two straight lines.
[0085] According to an embodiment, the processor 310 may determine a plurality of scan lines, each scan line having
an interval that is within a first range away from the ROI. Furthermore, the processor 310 may control the display 140
to display the determined plurality of scan lines. The processor 310 may determine a focus beam scan line based on a
user input for selecting one of the plurality of scan lines.
[0086] The processor 310 determines a focusing position of a focus beam based on the determined focus beam scan
line and the determined ROI.
[0087] According to an embodiment, the processor 310 may determine a point on the focus beam scan line, which is
located at the same depth as the ROI, as the focusing position of the focus beam.
[0088] According to an embodiment, the processor 310 may determine, as the focusing position, one point from among
a point on a focus beam scan line that is located at the same depth as the ROI and its adjacent points on the focus beam
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scan line.
[0089] According to an embodiment, the processor 310 may determine a forbidden focus beam emission region
excluding a focusing position of a focus beam. For example, the processor 310 may determine a region where a lesion
such as a tumor is located as a forbidden focus beam emission region. When a focus beam having relatively large energy
is emitted onto the region, exposure to the focus beam may harm the object (patient). The processor 310 may determine,
based on an elastography image, a region having strain less than a specific value as being a forbidden focus beam
emission region. A second reference value, which is the specific value used as a reference in determining a forbidden
focus beam emission region, may be less than the above-described first reference value for determining an ROI. The
processor 310 may determine, as a focusing position, a point that is not included in the forbidden focus beam emission
region from among a point on a focus beam scan line that is located at the same depth as the ROI and its adjacent
points on the focus beam scan line.
[0090] According to an embodiment, the processor 310 may determine a focusing position by excluding a hard region
detected in an elastography image. For example, the hard region may include a region with low elasticity and a region
including bone. Furthermore, according to an embodiment, the processor 310 may determine a focusing position by
excluding a forbidden focus beam emission region.
[0091] The processor 310 controls the probe 20 so that a focus beam is emitted onto the determined focusing position
and acquires elasticity in the ROI based on received echo signals.
[0092] According to an embodiment, the processor 310 may calculate elasticity in the ROI by using Equation (2) below: 

 where p is a density of a medium, m is elasticity, uz is a displacement of shear waves in a direction of propagation (the
z-axis direction), and the y-axis direction is a depth direction in which a beam is emitted.
[0093] In Equation (2), when the object is a human body, p may represent a density of human tissue. Furthermore,
since a shear wave variation in the ROI along the x-axis direction is sufficiently small (i.e., so that shear waves travel in

straight lines),  is assumed to be 0.

[0094] Elasticity in the ROI obtained via shear wave elasticity measurement is hereinafter referred to as "shear wave
elasticity measurement data."
[0095] According to an embodiment, the processor 310 may perform shear wave elasticity measurements on a focusing
position a plurality of times and acquire shear wave elasticity measurement data by averaging the resulting data.
[0096] According to an embodiment, the processor 310 may estimate elasticity in a region other than the ROI in the
elastography image based on an elasticity value (e.g., a strain) in the elastography image and the acquired shear wave
elasticity measurement data. The elasticity estimated in the region other than the ROI in the elastography image is
hereinafter referred to as "shear wave elasticity estimation data."
[0097] According to an embodiment, the processor 310 may calculate a value of shear wave elasticity estimation data
in a region other than an ROI by using Equation (3) below: 

where XR is an elasticity value of an ROI in an elastography image, xr is a value of shear wave elasticity measurement
data, YR is an elasticity data value of a specific region in the elastography image from among regions other than the
ROI, and yr is a value of shear wave elasticity estimation data in the specific region.
[0098] In an embodiment, the processor 310 may obtain a shear wave elastography image based on acquired shear
wave elasticity measurement data and shear wave elasticity estimation data. For example, the processor 310 may obtain
a shear wave elastography image represented by a color bar including colors that are distinguished according to values
of shear wave elasticity measurement data and shear wave elasticity estimation data. Furthermore, the processor 310
may control the display 140 to display the obtained shear wave elastography image.
[0099] The display 140 displays an operating status of the ultrasound diagnosis apparatus 300, an ultrasound image,
a user interface screen, etc., based on a control signal output from the processor 310.
[0100] According to an embodiment, the display 140 may display an obtained elastography image.
[0101] According to an embodiment, the display 140 may display an elastography image in such a manner as to
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overlay a B-mode image.
[0102] According to an embodiment, the display 140 may display an elastography image in a first area on a screen
and a B-mode image in a second area thereon that is distinguished from the first area.
[0103] FIG. 4 is a block diagram of a structure of an ultrasound diagnosis apparatus 400 according to another em-
bodiment.
[0104] Referring to FIG. 4, unlike the ultrasound diagnosis apparatus 300 of FIG. 3, the ultrasound diagnosis apparatus
400 according to the present embodiment may further include a user input interface 410. The user input interface 410
may correspond to the input interface 170 described with reference to FIG. 1.
[0105] According to an embodiment, the user input interface 410 may receive a user input for selecting one region
from among a plurality of regions determined by the processor 310 as an ROI for acquiring shear wave elasticity meas-
urement data.
[0106] According to an embodiment, the user input interface 410 may receive a user input for selecting, as a focus
beam scan line, one straight line from among a plurality of straight lines determined by the processor 310.
[0107] In an embodiment, the user input interface 410 may receive a user input for selecting a specific region for
acquiring shear wave elasticity estimation data from among regions other than an ROI in an elastography image.
[0108] FIG. 5 illustrates a process of obtaining an elastography image by inducing a displacement in an object, according
to an embodiment
[0109] In order to obtain an elastography image, compression is applied to an object 510 to induce a displacement of
the object 510. For example, as shown in operations S502 and S504 of FIG. 5, a displacement δ 1 may be induced in
the object 510 by applying compression to the object 510 via a probe 20. When the displacement δ 1 is induced in the
object 510, a length of the object 510 may decrease in a direction along which the compression is applied. For example,
as shown in operation S504 of FIG. 5, a height of the object 510 may decrease from L0 to L1 (=L0- δ 1) by the displacement
δ 1. A status of tissue may be diagnosed using the properties that a displacement may vary according to the status of
tissue when compression is applied to the object 510 in this way. Thus, the user may observe the status of tissue based
on an elastography image captured when the displacement is induced in the object 510.
[0110] The user may measure strain that is one of the elastic properties of tissue by using an elastography image.
The strain may be defined as a ratio of a displacement of tissue of an object to a total length of the tissue before the
displacement occurs. For example, if a length of the tissue of the object decreases from L0 (S502) to L1 (S504) by the
displacement δ 1, the strain may be expressed as δ 1/ L0. Strain may vary depending on the status of tissue of the
object. For example, In operation S506, since a ratio of displacement δ 2 of tissue to a total length L0 of the tissue is
higher than the ratio observed in operation S504, the tissue may have a higher strain than in operation S504.
[0111] To obtain an elastography image by inducing a displacement of an object in this way, appropriate pressure
needs to be applied. As a simple method, the user of the ultrasound diagnosis apparatus (300 of FIG. 3) may apply
compression to the object 510 with the probe 20. When the user of the ultrasound diagnosis apparatus 300 applies
external pressure to the object 510 by pressing the object 510 with the probe 20, obtaining an elastography may be
unsuccessful since the magnitude of the external pressure varies greatly according to users. Furthermore, use of an
elastography image has a limitation that only a relative elasticity value corresponding to strain of tissue of the object can
be obtained. However, the elastography image may be obtained at a relatively high frame rate, as compared to a shear
wave elastography image from which an elasticity that is the absolute elasticity value of tissue of the object can be obtained.
[0112] FIG. 6A illustrates a process of generating shear waves in an object according to an embodiment.
[0113] In an embodiment, a probe 20 may induce a displacement 610 of an object 510 by emitting a focus beam 605
onto the object 510. When the focus beam 605 is emitted onto the object 510, the displacement 610 may be induced in
the object 510 at a focusing position 608 where the focus beam 605 is focused. Due to the displacement 610 of the
object 510, shear waves 620a and 620b propagating in a vertical direction of the displacement 610 are generated at a
position where the displacement 610 occurs. The shear waves 620a and 620b generated at the focusing position 608
travel along the vertical direction of the displacement 610 and gradually attenuate and disappear. A mode in which shear
waves in the object 510 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 measurement mode.
[0114] According to the above embodiments, it has been described that shear wave elasticity measurement data of
an object is acquired in the point shear wave elasticity measurement mode. However, a method of acquiring shear wave
elasticity measurement data is not limited thereto, and may include acquisition of shear wave elasticity measurement
data in a 2D shear wave elasticity measurement mode.
[0115] As shown in FIG. 6A, according to an embodiment, the ultrasound diagnosis apparatus 300 may generate
shear waves in the object 510 by emitting a focus beam at a focusing position 630b on a determined focus beam scan
line 630a.
[0116] FIG. 6B illustrates propagation of shear waves according to an embodiment.
[0117] In an embodiment, as shown in operations S650, S670, and S690, shear waves generated due to emission of
a focus beam by the probe 20 induce a displacement 610 at a focusing position and travel along directions indicated by
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arrows 640a and 640b.
[0118] FIGS. 7A and 7B are images illustrating a process of determining an ROI for shear wave elasticity measurement
based on elasticity data from an elastography image, according to an embodiment.
[0119] According to an embodiment, the ultrasound diagnosis apparatus 300 may display an elastography image 720
and a B-mode image 710 on the display 140 in such a manner that they overlap each other.
[0120] According to an embodiment, the display 140 of the ultrasound diagnosis apparatus 300 may display the
elastography image 720 represented by a color bar 722 including colors that are distinguished according to elasticity
values from the elastography image 720. For example, the display 140 of the ultrasound diagnosis apparatus 300 may
show a point having a low elasticity value, such as hard tumor, in a red color and a point having a high elasticity value,
such as relatively soft tissue, in a blue color.
[0121] According to an embodiment, the ultrasound diagnosis apparatus 300 may determine a first reference value
that is an elasticity value used as a reference in determining an ROI. The ultrasound diagnosis apparatus 300 may
determine, based on the first reference value, a region 730 in the elastography image 720 having an elasticity value
less than the first reference value as being an ROI.
[0122] Referring to FIG. 7A, the region 730 determined as the ROI is indicated by the shape of a box, but a method
of indicating the ROI is not limited thereto. The ROI may be displayed by using a graphical indicator including an arrow,
a shape, text, etc., or a marker in such a manner that it is distinguished from other regions in the elastography image 720.
[0123] As shown in FIG. 7B, when there are a plurality of regions 740 and 750 having elasticity values less than a first
reference value, the ultrasound diagnosis apparatus 300 may display the plurality of regions 740 and 750 in such a
manner that they are distinguished from other regions in an elastography image 720.
[0124] According to an embodiment, the ultrasound diagnosis apparatus 300 may determine, as an ROI, a region
selected according to a user input via a mouse cursor 760 or touch input via a touch screen or touch pad from among
the plurality of regions 740 and 750 having elasticity values less than the first reference value. For example, referring
to FIG. 7B, the user may perform an input for selecting the region 750 from among the plurality of regions 740 and 750
having the elasticity values less than the first reference value and displayed in such a manner as to be distinguished
from other regions in the elastography image 720. Thereafter, the ultrasound diagnosis apparatus 300 may determine
the region 740 selected according to the user input as an ROI for shear wave elasticity measurement.
[0125] In an embodiment, the ultrasound diagnosis apparatus 300 may determine one of the plurality of regions 740
and 750 having elasticity values less than the first reference value as an ROI for shear wave elasticity measurement
according to a preset criterion. For example, the preset criterion may include determining a region including a point with
the lowest elasticity value from among the plurality of regions 740 and 750 as the ROI or determining a region including
the largest number of points with elasticity values less than the first reference value as the ROI. However, embodiments
are not limited thereto, and the ultrasound diagnosis apparatus 300 may determine one of the plurality of regions 740
and 750 as an ROI according to various other criteria.
[0126] According to an embodiment, the ultrasound diagnosis apparatus 300 may receive a user input for selecting
the region 730 as an ROI for shear wave elasticity measurement. For example, the user may select the region 730
indicated in red compared to other regions as the ROI, based on the elastography image 720 displayed on the display
140. The ultrasound diagnosis apparatus 300 may determine the selected region 730 as the ROI for shear wave elasticity
measurement.
[0127] While FIGS. 7A and 7B show that the ultrasound diagnosis apparatus 300 displays the elastography image
720 as a 2D ultrasound image, embodiments are not limited thereto. According to an embodiment, the ultrasound
diagnosis apparatus 300 may display the elastography image 720 as a 3D or 4D ultrasound image on the display 140.
According to another embodiment, the ultrasound diagnosis apparatus 300 may display the elastography image 720 as
a moving live image.
[0128] FIG. 8 illustrates a view showing an elastography image displayed on the display 140, according to an embod-
iment.
[0129] Referring to FIG. 8, the ultrasound diagnosis apparatus 300 may display a B-mode image 810 and an elastog-
raphy image 820 overlapping each other in a first area of the display 140 and a B-mode image 840 in a second area
thereof that is distinguished from the first area.
[0130] According to an embodiment, the ultrasound diagnosis apparatus 300 may indicate an ROI 850 corresponding
to an ROI 830 in the elastography image 820 on the B-mode image 840 displayed in the second area, This may allow
the user to determine which region in the B-mode image 840 showing a structure of an object corresponds to the ROI
830 determined based on the elastography image 820. While FIG. 8 shows that the first and second areas are respectively
located at upper and lower parts of the display 140 in such a manner as to be distinguished from each other, embodiments
are not limited thereto. For example, the first and second areas may be respectively located on left and right sides of
the display 140 to be distinguished from each other.
[0131] FIG. 9 illustrates a process of determining, based on an ROI, a focus beam scan line for shear wave elasticity
measurement, according to an embodiment.
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[0132] Referring to FIG. 9, according to an embodiment, the ultrasound diagnosis apparatus 300 may display a B-
mode image 910 and an elastography image 920 of an object on the display 140 in such a manner that they overlap
each other. Furthermore, the ultrasound diagnosis apparatus 300 may display a determined ROI 940 in such a manner
as to distinguish it from other regions in the elastography image 920 based on an elasticity value obtained from the
elastography image 920.
[0133] According to an embodiment, the ultrasound diagnosis apparatus 300 may determine a focus beam scan line
for shear wave elasticity measurement based on the ROI 940. The ultrasound diagnosis apparatus 300 may determine
two straight lines 950a and 950b that are respectively a first interval away from the ROI 940.
[0134] As shown in FIG. 9, according to an embodiment, the ultrasound diagnosis apparatus 300 may determine the
two straight lines 950a and 950b that are respectively spaced rightward and leftward apart from the ROI 940 by the first
interval, but embodiments are not limited thereto. The ultrasound diagnosis apparatus 300 may determine a plurality of
scan lines, each having an interval that is within a first range away from the ROI 940.
[0135] According to an embodiment, the ultrasound diagnosis apparatus 300 may determine one of the determined
two straight lines 950a and 950b as a focus beam scan line according to a preset criterion. For example, the ultrasound
diagnosis apparatus 300 may determine the straight line 950a as a focus beam scan line according to a criterion that
always determines a straight line located on the right side of the ROI 940 from among the determined two straight lines
950a and 950b as a focus beam scan line. According to an embodiment, the ultrasound diagnosis apparatus 300 may
determine a focus beam scan line based on elasticity of regions respectively including the two straight lines 950a and
950b. For example, the ultrasound diagnosis apparatus 300 may determine a straight line included in a region having
a low elasticity as a focus beam scan line. Furthermore, according to an embodiment, the ultrasound diagnosis apparatus
300 may determine the straight line 950a selected according to a user input via a mouse cursor 960 from among the
determined two straight lines 950a and 950b as a focus beam scan line.
[0136] According to the above embodiments, the user may determine the ROI 940 where shear wave elasticity meas-
urement data is to be acquired by examining the elastography image 920 displayed on the display 140, thereby accurately
and conveniently determining the ROI 940 and a focusing position of a focus beam.
[0137] FIG. 10 illustrates a process of acquiring shear wave elasticity estimation data based on shear wave elasticity
measurement data obtained via shear wave elasticity measurement.
[0138] According to an embodiment, the ultrasound diagnosis apparatus 300 may acquire shear wave elasticity meas-
urement data with respect to a determined ROI 1010. Furthermore, the ultrasound diagnosis apparatus 300 may display
the acquired shear wave elasticity measurement data in a first area 1015 of the display 140. For example, if a value of
the shear wave elasticity measurement data obtained by the ultrasound diagnosis apparatus 300 at a depth of 5.1cm
is 5.4 kilopascals (kPa), the ultrasound diagnosis apparatus 300 may display information indicating that the value of the
shear wave elasticity measurement data obtained at the depth of 5.1cm is 5.4 kPa in the first region 1015 of the display 140.
[0139] In an embodiment, the ultrasound diagnosis apparatus 300 may estimate shear wave elasticity estimation data
in regions other than the ROI 1010 based on the acquired shear wave elasticity measurement data. For example, if the
user selects a region 1020, the ultrasound diagnosis apparatus 300 may obtain shear wave elasticity estimation data
in the region 1020 based on an elasticity value obtained from an elastography image and the acquired shear wave
elasticity measurement data. A value of shear wave elasticity estimation data may be calculated by using Equation (3)
above, based on an elasticity value obtained from an elastography image and acquired shear wave elasticity measure-
ment data in the ROI.
[0140] According to an embodiment, when a value of shear wave elasticity measurement data in a region 1020 having
a depth of a, the ultrasound diagnosis apparatus 300 may display information indicating that the value of shear wave
elasticity measurement data obtained at the depth of a is A in a first area 1025 of the display 140. Similarly, for example,
if the user selects a region 1030 having a depth of b as a region where shear wave elasticity estimation data is to be
obtained, the ultrasound diagnosis apparatus 300 may calculate a value of shear wave elasticity estimation data in the
region 1030 as being B and display information indicating that the value of shear wave elasticity estimation data obtained
at the depth of b is B in an area 1035 of the display 140.
[0141] According to an embodiment, the ultrasound diagnosis apparatus may acquire shear wave elasticity estimation
data across the entire elastography image based on shear wave elasticity measurement data in an ROI. The ultrasound
diagnosis apparatus 300 may obtain a shear wave elastography image based on shear wave elasticity measurement
data and shear wave elasticity estimation data.
[0142] In an embodiment, the ultrasound diagnosis apparatus 300 may obtain a shear wave elastography image
represented by a color bar including colors that are distinguished according to elasticity data values of the shear wave
elastography image.
[0143] According to an embodiment, the ultrasound diagnosis apparatus 300 may display the obtained shear wave
elastography image on the display 140.
[0144] FIG. 11 is a flowchart of a method of controlling an ultrasound diagnosis apparatus, according to an embodiment.
[0145] The method according to the present embodiment may be performed by the ultrasound diagnosis apparatus
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300 of FIG. 3. However, methods of controlling an ultrasound diagnosis apparatus according to embodiments may be
performed by various ultrasound diagnosis apparatuses other than the ultrasound diagnosis apparatus 300 of FIG. 3.
[0146] The ultrasound diagnosis apparatus 300 acquires ultrasound image data with respect to an object by transmitting
ultrasound signals to the object and detecting reflection signals corresponding to the transmitted ultrasound signals
(S1102).
[0147] The ultrasound diagnosis apparatus 300 may acquire ultrasound image data with respect to the object by
transmitting ultrasound signals to the object before and after compression is applied to the object and detecting reflected
signals corresponding to the transmitted ultrasound signals.
[0148] The ultrasound diagnosis apparatus 300 obtains an elastography image based on the ultrasound image data
(S1104).
[0149] For example, the ultrasound diagnosis apparatus 300 may calculate a displacement of tissue of the object from
an obtained ultrasound image. The displacement may be calculated by comparing a plurality of ultrasound images
obtained before and after compression is applied to the object.
[0150] The ultrasound diagnosis apparatus 300 calculates strain by differentiating the resulting displacement in a
depth direction. Thereafter, the ultrasound diagnosis apparatus 300 may obtain an elastography image of the object
based on the calculated strain.
[0151] The ultrasound diagnosis apparatus 300 may obtain, based on a strain of each tissue of the object, an elas-
tography image represented by a color bar including colors that are distinguished according to elasticity values.
[0152] The ultrasound diagnosis apparatus 300 displays the obtained elastography image (S1106).
[0153] The ultrasound diagnosis apparatus 300 may display the obtained elastography image in such a manner as to
overlay a B-mode image, but embodiments are not limited thereto. The ultrasound diagnosis apparatus 300 may display
only an elastography image on the display 140 or both an elastography image and a B-mode image in separate areas
of the display 140.
[0154] The ultrasound diagnosis apparatus 300 determines, based on the elastography image, an ROI for acquiring
shear wave elasticity measurement data and a focusing position of a focus beam for performing shear wave elasticity
measurement (S1108).
[0155] The ultrasound diagnosis apparatus 300 may determine an ROI for acquiring shear wave elasticity measurement
data based on elasticity values obtained from the elastography image. For example, the ultrasound diagnosis apparatus
300 may determine a region in the elastography image, having an elasticity value less than a first reference value, as
being an ROI. The first reference value may be acquired from a server (not shown) connected to the ultrasound diagnosis
apparatus 300 by wire or wirelessly or may be a value prestored in the storage of the ultrasound diagnosis apparatus 300.
[0156] The ultrasound diagnosis apparatus 300 may determine a focus beam scan line for shear wave elasticity
measurement based on an ROI and then a focusing position of a focus beam based on the determined focus beam
scan line.
[0157] The ultrasound diagnosis apparatus 300 may obtain a first interval corresponding to an offset between the
focusing position and the ROI, based on a variation in shear waves along a propagation direction. The first interval may
be acquired from a server connected to the ultrasound diagnosis apparatus 300 by wire or wirelessly, may be input by
the user, or may be a value prestored in the storage of the ultrasound diagnosis apparatus 300.
[0158] The ultrasound diagnosis apparatus 300 may determine a focus beam scan line having the first interval away
from the ROI. For example, the ultrasound diagnosis apparatus 300 may determine a straight line in a depth direction,
which is the first interval away from the ROI, as a focus beam scan line.
[0159] The ultrasound diagnosis apparatus 300 may determine a point on a focus beam scan line as a focusing position
of a focus beam based on the ROI. For example, the ultrasound diagnosis apparatus 300 may determine a point on a
focus beam scan line that is located at the same depth as the ROI as a focusing position of a focus beam. Furthermore,
the ultrasound diagnosis apparatus 300 may determine, as the focusing position of the focus beam, one point from
among a point on a focus beam scan line that is located at the same depth as the ROI and its adjacent points on the
focus beam scan line.
[0160] The ultrasound diagnosis apparatus 300 emits a focus beam onto the determined focusing position and acquires
shear wave elasticity measurement data (S1110).
[0161] According to an embodiment, the ultrasound diagnosis apparatus 300 may emit a focus beam onto the deter-
mined focusing position a plurality of times and acquire shear wave elasticity measurement data by averaging the
resulting data.
[0162] The ultrasound diagnosis apparatus 300 may obtain shear wave elasticity estimation data in regions other than
the ROI in the elastography image, based on the acquired shear wave elasticity measurement data and elasticity values
obtained from the elastography image. The ultrasound diagnosis apparatus 300 may obtain a shear wave elastography
image based on the shear wave elasticity measurement data and the shear wave elasticity estimation data.
[0163] According to the embodiments, by performing shear wave elasticity measurement, it is possible to automatically
determine, based on an elastography image, an ROI where shear wave elasticity measurement data is to be acquired



EP 3 320 850 A1

13

5

10

15

20

25

30

35

40

45

50

55

according to an elasticity value obtained from the elastography image Furthermore, the user may easily determine an
ROI requiring shear wave elasticity measurement in an object based on a displayed elastography image and acquire
shear wave elasticity measurement data in tissue where a lesion such as a tumor is located based on the determined ROI.
[0164] The above embodiments may be implemented through non-transitory computer-readable recording media
having recorded thereon computer-executable instructions and data. The instructions may be stored in the form of
program code, and when executed by a processor, generate a predetermined program module to perform a specific
operation. Furthermore, when being executed by the processor, the instructions may perform specific operations ac-
cording to the embodiments.
[0165] While one or more embodiments have been described with reference to the figures, it will be understood by
those of ordinary skill in the art that various changes in form and details may be made therein without departing from
the scope of the present disclosure as defined by the following claims. Accordingly, the above embodiments and all
aspects thereof are examples only and are not limiting.

Claims

1. An ultrasound diagnosis apparatus comprising:

an ultrasound probe configured to acquire ultrasound image data by transmitting ultrasound signals to an object
and detecting reflected signals corresponding to the transmitted ultrasound signals;
a processor configured to obtain an elastography image based on the ultrasound image data; and
a display configured to display the elastography image,
wherein the processor is further configured to determine, based on the elastography image, a region of interest
(ROI) for acquiring shear wave elasticity measurement data and a focusing position of a focus beam for per-
forming shear wave elasticity measurement, and
wherein the ultrasound probe is further configured to emit the focus beam onto the focusing position and acquire
shear wave elasticity measurement data.

2. The ultrasound diagnosis apparatus of claim 1, wherein the processor is further configured to calculate an elasticity
value according to a position based on the elastography image and determine a region having the elasticity value
less than a first reference value as being the ROI.

3. The ultrasound diagnosis apparatus of claim 2, further comprising a user input interface configured to receive, when
there are a plurality of regions having elasticity values less than the first reference value, a user input for selecting
one of the plurality of regions,
wherein the processor is further configured to determine the ROI based on the user input.

4. The ultrasound diagnosis apparatus of any of the preceding claims, wherein the processor is further configured to
determine a scan line for the focus beam, which has a first interval away from the ROI, and determine the focusing
position of the focus beam based on the ROI.

5. The ultrasound diagnosis apparatus of any of the preceding claims, wherein the processor is further configured to
determine a plurality of scan lines, each scan line having an interval that is within a first range away from the ROI, and
wherein the display is further configured to display the determined plurality of scan lines,
the ultrasound diagnosis apparatus, further comprising a user input interface configured to receive a user input for
selecting one of the plurality of scan lines as a scan line for the focus beam.

6. The ultrasound diagnosis apparatus of any of the preceding claims, wherein the display is further configured to
display the acquired shear wave elasticity measurement data.

7. The ultrasound diagnosis apparatus of claim 1, wherein the processor is further configured to obtain shear wave
elasticity estimation data in a region other than the ROI in the elastography image based on elasticity data obtained
from the elastography image and the shear wave elasticity measurement data acquired with respect to the ROI.

8. The ultrasound diagnosis apparatus of claim 7, wherein the display is further configured to display the shear wave
elasticity measurement data and the shear wave elasticity estimation data.

9. The ultrasound diagnosis apparatus of any of the preceding claims, wherein the processor is further configured to
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determine a forbidden focus beam emission region based on the elastography image and determine the focusing
position in such a manner as to prevent emission of the focus beam onto the forbidden focus beam emission region.

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

acquiring ultrasound image data by transmitting ultrasound signals to an object and detecting reflected signals
corresponding to the transmitted ultrasound signals;
obtaining an elastography image based on the ultrasound image data;
displaying the elastography image;
determining, based on the elastography image, a region of interest (ROI) for acquiring shear wave elasticity
measurement data and a focusing position of a focus beam for performing shear wave elasticity measurement;
and
emitting the focus beam onto the focusing position and acquiring shear wave elasticity measurement data.

11. The method of claim 10, wherein the determining of the ROI comprises calculating an elasticity value according to
a position based on the elastography image and determining a region having the elasticity value less than a first
reference value as being the ROI.

12. The method of claim 10 or 11, wherein the determining of the focusing position comprises:

determining a scan line for the focus beam, which has a first interval away from the ROI; and
determining the focusing position of the focus beam based on the ROI.

13. The method of claim 10, 11 or 12, further comprising displaying the acquired shear wave elasticity measurement data.

14. The method of any of claims 10-13, further comprising obtaining shear wave elasticity estimation data in a region
other than the ROI in the elastography image based on elasticity data obtained from the elastography image and
the shear wave elasticity measurement data acquired with respect to the ROI.

15. A non-transitory computer-readable recording medium having recorded thereon a program for executing the method
of any of claims 10-14 on a computer.
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