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(567)  Provided is an ultrasound diagnosis apparatus
configured to automatically search a cross-section in-
cluding a desired feature of an object. The ultrasound
diagnosis apparatus includes: a display; a memory stor-
ing one or more instructions; and at least one processor
configured to execute the stored one or more instructions
to: acquire three-dimensional (3D) ultrasound volume
data regarding a region of interest of an object; identify
a plurality of two-dimensional (2D) cross-sections, each

including at least one feature to be observed, based on
the 3D ultrasound volume data; determine priority levels
of the plurality of 2D cross-sections based on the at least
one feature included in each of the plurality of 2D
cross-sections; and control the display to display a plu-
rality of 2D ultrasound images respectively correspond-
ing to at least some of the plurality of 2D cross-sections
based on the priority levels.
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Description
BACKGROUND
1. Field

[0001] The disclosure relates to ultrasound diagnosis
apparatuses and methods of controlling the same, and
more particularly, to ultrasound diagnosis apparatuses
capable of automatically searching for a cross-section
including a desired feature of an object and methods of
controlling the ultrasound diagnosis apparatuses.

2. Description of Related Art

[0002] Recently, in the medical field, various types of
medical imaging apparatuses have been widely used to
visualize and acquire information about a living tissue of
a human body for early diagnosis or surgery with regard
to various diseases. Representative examples of these
medical imaging apparatuses may include an ultrasound
diagnosis apparatus, a computed tomography (CT) ap-
paratus, and a magnetic resonance imaging (MRI) ap-
paratus.

[0003] Ultrasound diagnosis apparatuses transmit ul-
trasound signals generated by transducers of a probe to
an object and receive information of signals reflected
from the object, thereby obtaining at least one image of
an internal part (e.g., soft tissues or blood flow) of the
object. In particular, ultrasound diagnosis apparatuses
are used for medical purposes including observing an
internal area of an object, detecting foreign substances,
and assessing injuries. Such ultrasound diagnosis appa-
ratuses exhibit high stability, display images in real-time,
and are safe due to lack of radiation exposure compared
to diagnostic X-ray apparatuses. Therefore, ultrasound
diagnosis apparatuses have been widely used together
with other types of imaging diagnosis apparatuses.
[0004] In addition, volume data that represents a vol-
ume of a three-dimensional (3D) object is acquired by
the ultrasound diagnosis apparatus, etc. and is displayed
as visual information useful for diagnosis, which is re-
ferred to as volume rendering. This volume rendering
technique allows generation of a 2D ultrasound image
corresponding to a desired cross-section by using the
acquired 3D volume data with respect to the object.
[0005] Accordingtotherelated art, when a user selects
a desired cross-section in a region of interest (ROI) and
an ultrasound diagnosis apparatus displays an image of
the selected cross-section, the user s able to simply iden-
tify a lesion of an object by examining the displayed im-
age.

SUMMARY

[0006] Provided are ultrasound diagnosis apparatuses
and methods of controlling the ultrasound diagnosis ap-
paratuses, whereby cross-sections including features to
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be observed may be automatically detected by examin-
ing various views and two-dimensional (2D) ultrasound
images respectively corresponding to the detected
cross-sections may be displayed according to their pri-
ority levels.

[0007] Provided are ultrasound diagnosis apparatuses
and methods of controlling the ultrasound diagnosis ap-
paratuses, whereby a cross-section including a feature
to be observed may be automatically detected and then
anobject may be diagnosed based on the detected cross-
section.

[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] Inaccordance with an aspect of the disclosure,
an ultrasound diagnosis apparatus includes: a display; a
memory storing one or more instructions; and at least
one processor configured to execute the stored one or
more instructions to acquire three-dimensional (3D) ul-
trasound volume data regarding a region of interest of
an object, identify a plurality of 2D cross-sections, each
including at least one feature to be observed, based on
the 3D ultrasound volume data, determine priority levels
of the plurality of 2D cross-sections based on the at least
one feature included in each of the plurality of 2D cross-
sections, and control the display to display a plurality of
2D ultrasound images respectively corresponding to at
least some of the plurality of 2D cross-sections based on
the priority levels.

[0010] The atleast one processor may be further con-
figured to execute the stored one or more instructions to
control the display to display the plurality of 2D ultrasound
images in a descending order of the priority levels.
[0011] The atleast one processor may be further con-
figured to execute the stored one or more instructions to
change, based on a user input, an order in which the
plurality of 2D ultrasound images are displayed.

[0012] The atleast one processor may be further con-
figured to execute the stored one or more instructions to
determine, based on a user input, an ultrasound image
thatis not to be displayed from among the plurality of 2D
ultrasound images.

[0013] The plurality of 2D cross-sections may be ac-
quired by searching cross-sections respectively perpen-
dicular to a first axis, a second axis, and a third axis with
respect to the 3D ultrasound volume data regarding the
region of interest, and The first through third axes may
be orthogonal to one another.

[0014] The plurality of 2D cross-sections may be ac-
quired by searching cross-sections respectively parallel
to afirst axis, a second axis, and a third axis with respect
to the 3D ultrasound volume data regarding the region
of interest, and the first through third axes may be or-
thogonal to one another.

[0015] The determining of the priority levels of the plu-
rality of 2D cross-sections may include acquiring an area
and a number of portions including the at least one fea-
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ture in each of the plurality of 2D cross-sections and de-
termining the priority levels of the plurality of 2D cross-
sections based on at least one of the area and the
number.

[0016] The at least one feature to be observed may
include at least one of a shape, a texture, a propensity,
and a characteristic portion of a tissue in the region of
interest.

[0017] The atleast one processor may be further con-
figured to execute the stored one or more instructions to
determine at least one feature to be observed based on
a user input.

[0018] The at least one feature to be observed may
include a plurality of features respectively having prede-
termined weight values, and the at least one processor
may be further configured to execute the stored one or
more instructions to determine the priority levels of the
plurality of 2D cross-sections based on the plurality of
features to which the predetermined weight values are
respectively applied.

[0019] The atleast one processor may be further con-
figured to execute the stored one or more instructions to
update the priority levels of the plurality of 2D cross-sec-
tions based on the at least one feature while respectively
identifying the plurality of 2D cross-sections and control
the display to display the plurality of 2D ultrasound im-
ages respectively corresponding to at least some of the
plurality of 2D cross-sections based on the updated pri-
ority levels.

[0020] The atleast one processor may be further con-
figured to execute the stored one or more instructions to
control the display to display a result of diagnosis based
onthe atleast one feature included in each of the plurality
of 2D cross-sections.

[0021] The atleast one processor may be further con-
figured to execute the stored one or more instructions to
control the display to display a 3D ultrasound image ob-
tained based on the 3D ultrasound volume data, together
with the plurality of 2D ultrasound images and control the
display to display cross-sections corresponding to the
plurality of 2D ultrasound images in the 3D image.
[0022] In accordance with another aspect of the dis-
closure, a method of controlling an ultrasound diagnosis
apparatus includes: acquiring 3D ultrasound volume data
regarding a region of interest of an object; identifying a
plurality 2D cross-sections, each including at least one
feature to be observed, based on the 3D ultrasound vol-
ume data;

[0023] determining priority levels of the plurality of 2D
cross-sections based on the atleast one feature included
in each of the plurality of 2D cross-sections; and display-
ing a plurality of 2D ultrasound images respectively cor-
responding to at least some of the plurality of 2D cross-
sections based on the priority levels.

[0024] In accordance with another aspect of the dis-
closure, a computer program product includes a non-
transitory computer-readable recording medium having
recorded thereon a program for executing a method of
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controlling an ultrasound diagnosis apparatus on a com-
puter.

[0025] In accordance with another aspect of the dis-
closure, an ultrasound diagnosis apparatus includes: a
display; a memory storing one or more instructions; and
at least one processor configured to execute the stored
one or more instructions to acquire ultrasound image da-
ta regarding a region of interest of an object, identify a
first cross-section including at least one feature to be
observed based onthe ultrasound image data, determine
a priority level of the first cross-section based on the at
least one feature included in the first cross-section and
at least one feature in each of at least one previously
identified cross-section, and control the display to dis-
play, based on the priority level, a plurality of 2D ultra-
sound images respectively corresponding to at least
some of the first cross-section and the at least one pre-
viously identified cross-section.

[0026] The atleast one processor may be further con-
figured to execute the stored one or more instructions to
acquire 3D ultrasound volume data based on the ultra-
sound image data and control the display to display a 3D
ultrasound image obtained based on the 3D ultrasound
volume data.

BRIEF DESCRIPTION OF THE DRAWINGS

[0027] The above and other aspects, features, and ad-
vantages of certain embodiments of the present disclo-
sure will be more apparent from the following description
taken in conjunction with the accompanying drawings, in
which:

FIG. 1 is a block diagram illustrating an ultrasound
diagnosis apparatus according to an embodiment;
FIGS. 2A, 2B, and 2C are diagrams respectively il-
lustrating an ultrasound diagnosis apparatus accord-
ing to an embodiment;

FIG. 3 is a block diagram of a configuration of an
ultrasound diagnosis apparatus according to an em-
bodiment;

FIG. 4 is flowchart of a method of controlling an ul-
trasound diagnosis apparatus, according to an em-
bodiment;

FIG. 5illustrates an example in which an ultrasound
diagnosis apparatus receives at least one feature to
be observed;

FIGS. 6A through 6C are diagrams for explaining an
example in which an ultrasound diagnosis apparatus
searches 2D cross-sections based on volume data
with respect to a region of interest (ROI) of an object,
according to an embodiment; FIGS. 7A through 7C
are diagrams for explaining another example in
which an ultrasound diagnosis apparatus searches
2D cross-sections based on volume data with re-
spect to an ROI of an object, according to an em-
bodiment;

FIG. 8 is a diagram for explaining an example in
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which an ultrasound diagnosis apparatus deter-
mines a priority level of a plurality of 2D cross-sec-
tions based on at least one feature included therein,
according to an embodiment;

FIGS. 9A and 9B are diagrams for explaining an ex-
ample in which an ultrasound diagnosis apparatus
displays a plurality of 2D ultrasound images respec-
tively corresponding to at least some of a plurality of
2D cross-sections based on their priority levels, ac-
cording to an embodiment;

FIGS. 10A through 10E are diagrams for explaining
an example in which an ultrasound diagnosis appa-
ratus displays a 2D ultrasound image in real-time
while identifying a cross-section including at least
one feature to be observed, according to an embod-
iment;

FIG. 11 is a flowchart of a method of controlling an
ultrasound diagnosis apparatus, accordingtoan em-
bodiment; and

FIG. 12illustrates an example inwhich an ultrasound
diagnosis apparatus displays a screen showing a
result of diagnosis based on at least one feature in-
cluded in each of a plurality of 2D cross-sections,
according to an embodiment.

DETAILED DESCRIPTION

[0028] . The present specification describes principles
of the present disclosure and sets forth embodiments
thereof to clarify the scope of the present disclosure and
to allow those of ordinary skill in the art to implement the
embodiments. The present embodiments may have dif-
ferent forms and should not be construed as being limited
to the descriptions set forth herein.

[0029] In the following description, the same drawing
reference numerals are used for the same elements even
in different drawings. The matters defined in the descrip-
tion, such as detailed construction and elements, are pro-
vided to assist in a comprehensive understanding of em-
bodiments. Thus, it is apparent that embodiments can
be carried out without those specifically defined matters.
Also, well-known functions or constructions are not de-
scribed in detail since they would obscure embodiments
with unnecessary detail.

[0030] The present specification does not describe all
components in the embodiments, and common knowl-
edge in the art or the same descriptions of the embodi-
ments will be omitted below. The term "part" or "portion"
used herein may be implemented using hardware or soft-
ware, and according to embodiments, a plurality of "parts"
or "portions" may be formed as a single unit or element,
or one "part" or "portion" may include a plurality of units
or elements. Expressions such as "at least one of," when
preceding a list of elements, modify the entire list of ele-
ments and do not modify the individual elements of the
list. Hereinafter, the operating principles and embodi-
ments of the disclosure will be described in detail with
reference to the accompanying drawings.
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[0031] In embodiments, an image may include any
medical image acquired by various medical imaging ap-
paratuses such as a magnetic resonance imaging (MRI)
apparatus, a computed tomography (CT) apparatus, an
ultrasound imaging apparatus, or an X-ray apparatus.
[0032] 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.

[0033] Throughoutthe specification, an ultrasound im-
age refers to an image of an object processed based on
ultrasound signals transmitted to the object and reflected
therefrom.

[0034] FIG. 1 is a block diagram illustrating a configu-
ration of an ultrasound diagnosis apparatus 100, i.e., a
diagnostic apparatus, according to an embodiment.
[0035] 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 de-
vice or an interface, and an input interface 170.

[0036] The ultrasound diagnosis apparatus 100 may
be a cart-type or a portable-type ultrasound diagnosis
apparatus, which is portable, moveable, mobile, or hand-
held. Examples of the portable-type ultrasound diagnosis
apparatus may include a smart phone, a laptop compu-
ter, a personal digital assistant (PDA), and a tablet per-
sonal computer (PC), each of which may include a probe
and a software application, but embodiments are not lim-
ited thereto.

[0037] The probe 20 may include a plurality of trans-
ducers. The plurality of transducers may transmit ultra-
sound 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 sig-
nals reflected from the object 10 to generate reception
signals. In addition, the probe 20 and the ultrasound di-
agnosis 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 sep-
arately (e.g., disposed separately in separate housings)
but linked wirelessly or via wires. In addition, the ultra-
sound diagnosis apparatus 100 may include one or more
probes 20 according to embodiments.

[0038] The controller 120 may control the transmitter
113 for the transmitter 113 to generate transmitting sig-
nals 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.

[0039] The controller 120 may control the ultrasound
receiver 115 to generate ultrasound data by converting
reception signals received from the probe 20 from ana-
logue to digital signals and summing the reception sig-
nals converted into digital form, based on a position and
a focal point of the plurality of transducers.

[0040] The image processor 130 may generate an ul-
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trasound image by using ultrasound data generated from
the ultrasound receiver 115.

[0041] The display 140 may display a generated ultra-
sound image and various pieces of information proc-
essed by the ultrasound diagnosis apparatus 100. The
ultrasound diagnosis apparatus 100 may include two or
more displays 140 according to the present embodiment.
The display 140 may include a touch screen in combina-
tion with a touch panel.

[0042] 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 func-
tions of the ultrasound diagnosis apparatus 100 and a
processor and/or a microprocessor (not shown) for
processing the program or data. For example, the con-
troller 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.
[0043] The ultrasound diagnosis apparatus 100 may
include the communicator 160 and may be connected to
external apparatuses, for example, servers, medical ap-
paratuses, and portable devices such as smart phones,
tablet personal computers (PCs), wearable devices, etc.,
via the communicator 160.

[0044] Thecommunicator 160 mayinclude atleastone
element capable of communicating with the external ap-
paratuses. For example, the communicator 160 may in-
clude at least one among a short-range communication
module, a wired communication module, and a wireless
communication module.

[0045] 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.
[0046] The controller 120 may transmit a control signal
to the external apparatus via the communicator 160 so
thatthe external apparatus may be controlled inresponse
to the control signal of the controller 120.

[0047] Forexample, the external apparatus connected
to the ultrasound diagnosis apparatus 100 may process
the data of the external apparatus in response to the con-
trol signal of the controller 120 received via the commu-
nicator 160.

[0048] A program for controlling the ultrasound diag-
nosis apparatus 100 may be installed in the external ap-
paratus. The program may include command languages
to perform part of operation of the controller 120 or the
entire operation of the controller 120.

[0049] The program may be pre-installed in the exter-
nal 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 ap-
plications may include a recording medium where the
program is stored.

[0050] The storage 150 may store various data or pro-
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grams for driving and controlling the ultrasound diagnosis
apparatus 100, input and/or output ultrasound data, ul-
trasound images, applications, etc.

[0051] 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, track-
balls, jog switches, or knobs, inputs for touching a touch-
pad or a touch screen, a voice input, a motion input, and
a bioinformation input, for example, iris recognition or
fingerprint recognition, but an embodiment is not limited
thereto.

[0052] An example of the ultrasound diagnosis appa-
ratus 100 according to the present embodiment is de-
scribed below with reference to FIGS. 2A, 2B, and 2C.
[0053] FIGS. 2A, 2B, and 2C are diagrams illustrating
ultrasound diagnosis apparatuses 100a, 100b, and 100c
according to an embodiment.

[0054] Referring to FIGS. 2A and 2B, the ultrasound
diagnosis apparatus (100a, 100b) 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
atouch screen. The maindisplay 121 and the sub-display
122 may display ultrasound images and/or various infor-
mation processed by the ultrasound diagnosis apparatus
(100a, 100b). 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 (100a. 100b). 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 animage through the control panel displayed as a GUI.
The ultrasound diagnosis apparatus (100a. 100b) may
control the display of the ultrasound image on the main
display 121 by using the input control data.

[0055] Referring to FIG. 2B, the ultrasound diagnosis
apparatus 100b 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 100b 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 100b may
keep displaying a frame image at that time point.
[0056] 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.
[0057] Referring to FIG. 2C, the ultrasound diagnosis
apparatus 100c may be implemented as portable ultra-
sound diagnosis apparatus. An example of the portable
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ultrasound diagnosis apparatus may include, for exam-
ple, smart phones including probes and applications, lap-
top computers, personal digital assistants (PDAs), or tab-
let PCs, but an embodiment is not limited thereto.
[0058] The ultrasound diagnosis apparatus 100c 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 ultra-
sound image, various pieces of information processed
by the ultrasound diagnosis apparatus 100c, and a GUI.
[0059] FIG. 3 is a block diagram of a configuration of
an ultrasound diagnosis apparatus 300 according to an
embodiment.

[0060] Accordingtoan embodiment, the ultrasound di-
agnosis apparatus 300 may include any image process-
ing apparatus capable of obtaining an ultrasound image
based on ultrasound image data acquired by performing
ultrasound scanning. Furthermore, the ultrasound diag-
nosis apparatus 300 may include a computing device
capable of controlling acquisition of ultrasound image da-
ta during an ultrasound scan.

[0061] The ultrasound diagnosis apparatus 300 may
be an apparatus having a function of receiving ultrasound
image data acquired by performing ultrasound scanning,
processing the ultrasound image data, and displaying a
result. In an embodiment, the ultrasound diagnosis ap-
paratus 300 may include a medical server device in-
stalled in a hospital where a patient has an ultrasound
scan or other medical care facilities. The ultrasound di-
agnosis apparatus 300 is not limited thereto and may
include a smartphone, a tablet PC, a PC, a smart TV, a
mobile phone, a personal digital assistant (PDA), a lap-
top, a media player, a digital camera, a home appliance,
and other mobile or non-mobile computing devices.
[0062] Referring to FIG. 3, the ultrasound diagnosis
apparatus 300 may include a probe 310, a processor
320, a display 340, and a memory 350.

[0063] The ultrasound diagnosis apparatus 300 may
be included in the ultrasound diagnosis apparatus 100
described with reference to FIG. 1. In this case, the probe
310, the display 340, and the memory 350 of the ultra-
sound diagnosis apparatus 300 may respectively corre-
spond to the probe 20, the display 140, and the storage
150 of the ultrasound diagnosis apparatus 100 of FIG.
1. Furthermore, the processor 320 may correspond to
one or a combination of the controller 120 and the image
processor 130 described with reference to FIG. 1.
[0064] The components of the ultrasound diagnosis
apparatus 300 are not limited to those shown in FIG. 3.
According to an embodiment, the ultrasound diagnosis
apparatus 300 may include more components than those
shown in FIG. 3, or may not include some of the compo-
nents shown in FIG. 3.

[0065] Inanembodiment, the ultrasound diagnosis ap-
paratus 300 may further include a communicator (not
shown) including one or more components that enable
communication with at least one of a client device, an
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external server, and an external database.

[0066] The probe 310 may acquire 3D volume data
with respect to an object. In an embodiment, the probe
310 may transmit an ultrasound signal to the object and
receive an echo signal reflected from the object. The
probe 310 may also process the received echo signal to
thereby generate 3D ultrasound volume data with respect
to the object.

[0067] The probe 310 may be formed integrally with
the ultrasound diagnosis apparatus 300 or be separated
from the ultrasound diagnosis apparatus 300 and con-
nected thereto by wire or wirelessly. Examples of the
probe 310 may include a 2D or 3D mechanical probe, a
2D array probe, etc.

[0068] The ultrasound diagnosis apparatus 300 may
acquire 3D ultrasound volume data via the probe 310 or
receive 3D volume data generated by an external ultra-
sound diagnosis apparatus, MRI apparatus, CT appara-
tus, etc. instead of directly producing the same.

[0069] According to an embodiment, the processor
320 may control all operations of the probe 310, the dis-
play 340, and the memory 350. The processor 320 may
control all operations of the ultrasound diagnosis appa-
ratus 300 by executing a program stored in the memory
350. Furthermore, the processor 320 may include one or
more processors.

[0070] According to an embodiment, the processor
320 may obtain an ultrasound image of the object based
on the ultrasound image data with respect to the object.
For example, the processor 320 may obtain an ultra-
sound image by processing the acquired ultrasound vol-
ume data in real-time. The ultrasound image obtained in
real-time by the processor 320 may be a still image or
moving image. The processor 320 may obtain an ultra-
sound image based on ultrasound volume data received
via an external device or by scanning the object via the
probe 310.

[0071] Furthermore, the processor 320 may control the
display 340 to display an ultrasound image generated in
real-time.

[0072] The processor 320 may identify a plurality of 2D
cross-sections, each including at least one feature to be
observed, based on 3D ultrasound volume data.

[0073] The plurality of 2D cross-sections may be iden-
tified by searching cross-sections respectively perpen-
dicular to an x-axis, a y-axis, and a z-axis and corre-
sponding to 3D ultrasound volume data with respect to
an ROI. Furthermore, the plurality of 2D cross-sections
may be identified by searching cross-sections respec-
tively parallel to x-, y-, and z-axes and corresponding to
3D ultrasound volume data with respect to an ROI.
[0074] The processor 320 may determine priority lev-
els of the identified 2D cross-sections based on at least
one feature included in each of the 2D cross-sections. A
priority level may be determined based on a degree of
inclusion of a feature to be observed in a 2D cross-sec-
tion. In an embodiment, the processor 320 may acquire
an area and a number of portions including at least one



11 EP 3 520 704 A1 12

feature in each of the 2D cross-sections and determine
priority levels of the 2D cross-sections based on the ac-
quired area and number of portions.

[0075] The processor 320 may display a plurality of 2D
ultrasound images respectively corresponding to at least
some of the 2D cross-sections based on the priority lev-
els.

[0076] According to an embodiment, the processor
320 may display a plurality of 2D ultrasound images in
an order that at least one feature is well represented in
the plurality of 2D ultrasound images.

[0077] The at least one feature to be observed may
include at least one of a particular shape, a texture, a
propensity, and a characteristic portion of a tissue in an
ROI.

[0078] According to an embodiment, the display 340
may display, according to control by the processor 320,
an ultrasound image generated based on acquired ultra-
sound image data and information related to the ultra-
sound image.

[0079] Accordingtoan embodiment, the ultrasound di-
agnosis apparatus 300 may automatically identify cross-
sections, each including the at least one feature to be
observed, and display the identified cross-sections ac-
cording to their priority levels. This configuration may fa-
cilitate diagnosis of the object based on the displayed
cross-sections, each including at least one feature to be
observed.

[0080] FIG. 4 is flowchart of a method of controlling an
ultrasound diagnosis apparatus, according to an embod-
iment.

[0081] In an embodiment, the method of FIG. 4 may
be performed by the ultrasound diagnosis apparatus 300
described with reference to FIG. 3.

[0082] The ultrasound diagnosis apparatus 300 may
acquire 3D ultrasound volume data with respect to an
ROI of an object (S410).

[0083] The ultrasound diagnosis apparatus 300 may
identify a plurality of 2D cross-sections, each including
at least one feature to be observed, based on the 3D
ultrasound volume data (S420).

[0084] The ultrasound diagnosis apparatus 300 may
determine priority levels of the plurality of 2D cross-sec-
tions based on at least one feature included in each of
the plurality of 2D cross-sections (S430).

[0085] A priority level may be determined based on a
degree of inclusion of the at least one feature in each of
the plurality of 2D cross-sections. A priority level may
become higher as the number and area of portions in-
cluding the at least one feature in each of the plurality of
2D cross-sections increase.

[0086] The ultrasound diagnosis apparatus 300 may
display a plurality of 2D ultrasound images respectively
corresponding to at least some of the plurality of 2D
cross-sections based on the determined priority levels
(S440).

[0087] The plurality of 2D ultrasound images may cor-
respond to a predetermined number of 2D cross-sections
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ranked in a descending priority order among the plurality
of 2D cross-sections.

[0088] FIG. 5illustrates an example in which the ultra-
sound diagnosis apparatus 300 receives atleast one fea-
ture to be observed.

[0089] The ultrasound diagnosis apparatus 300 may
determine at least one feature to be observed based on
a user input. For example, the ultrasound diagnosis ap-
paratus 300 may receive a feature to be observed via a
user interface 510. A feature to be observed may be a
feature that is to be included in a 2D ultrasound image
via the ultrasound diagnosis apparatus 300.

[0090] As shown in FIG. 5, the ultrasound diagnosis
apparatus 300 may receive a plurality of features from a
user via the user interface 510. In this case, the ultra-
sound diagnosis apparatus 300 may additionally acquire
an input for a weight value via the user interface 510.
[0091] When the user does not select a weight value,
the ultrasound diagnosis apparatus 300 may determine
a predetermined value as being the weight value. For
example, when the user does not select a weight value,
the ultrasound diagnosis apparatus 300 may determine
an equal weight for a plurality of features.

[0092] After determining the at least one feature to be
observed, the ultrasound diagnosis apparatus 300 may
acquire 3D volume data 505 with respect to an ROI of
an object 501. Furthermore, the ultrasound diagnosis ap-
paratus 300 may acquire the 3D volume data 505 with
respect to the ROI of the object 501 before determining
the at least one feature to be observed.

[0093] Inanembodiment, the ultrasound diagnosis ap-
paratus 300 may acquire the 3D volume data 505 with
respect to the ROI by using a 2D or 3D mechanical probe
or a 2D array probe. Furthermore, the ultrasound diag-
nosis apparatus 300 may obtain a panoramic image by
using a 2D or 3D mechanical probe or 2D array probe.
The ultrasound diagnosis apparatus 300 may use a sen-
sor to find a cross-section including at least one feature
to be observed.

[0094] FIGS. 6A through 6C are diagrams for explain-
ing an example in which the ultrasound diagnosis appa-
ratus 300 searches 2D cross-sections based on volume
data regarding an ROI of an object, according to an em-
bodiment.

[0095] The ultrasound diagnosis apparatus 300 may
search cross-sections respectively perpendicular to a
first axis, a second axis, and a third axis with respect to
3D ultrasound volume data regarding an ROI to thereby
acquire a plurality of 2D cross-sections, each including
a feature to be observed.

[0096] Referring to FIG. 6A, the ultrasound diagnosis
apparatus 300 searches cross-sections 611 perpendic-
ular to a first axis 610 with respect to 3D ultrasound vol-
ume data regarding an ROI of an object 601.

[0097] Referring to FIG. 6B, the ultrasound diagnosis
apparatus 300 searches cross-sections 621 perpendic-
ular to a second axis 620 with respect to the 3D ultra-
sound volume data regarding the ROI of the object 601.
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The second axis 620 may be orthogonal to the first axis
610. The first and second axes 610 and 620 may corre-
spond to the x- and y-axes, respectively.

[0098] Referring to FIG. 6C, the ultrasound diagnosis
apparatus 300 searches cross-sections 631 perpendic-
ular to a third axis 630 with respect to the 3D ultrasound
volume data regarding the ROI of the object 601. The
third axis 630 may be simultaneously orthogonal to the
first and second axes 610 and 620. The first, second,
and third axes 610, 620, and 630 may correspond to the
X-, y-, and z-axes, respectively.

[0099] FIGS. 7A through 7C are diagrams for explain-
ing another example in which the ultrasound diagnosis
apparatus 300 searches 2D cross-sections based on vol-
ume data regarding an ROI of an object, according to an
embodiment.

[0100] The ultrasound diagnosis apparatus 300 may
search cross-sections respectively parallel to a first axis,
a second axis, and a third axis with respect to 3D ultra-
sound volume data regarding an ROI to thereby acquire
a plurality of 2D cross-sections, each including a feature
to be observed.

[0101] Referring to FIG. 7A, the ultrasound diagnosis
apparatus 300 searches cross-sections 711 parallel to a
first axis 710 with respect to 3D ultrasound volume data
regarding an ROI of an object 701.

[0102] Referring to FIG. 7B, the ultrasound diagnosis
apparatus 300 searches cross-sections 721 parallel to a
second axis 720 with respect to the 3D ultrasound volume
data regarding the ROI of the object 701. The second
axis 720 may be orthogonal to the first axis 710. The first
and second axes 710 and 720 may correspond to the x-
and y-axes, respectively.

[0103] Referring to FIG. 7C, the ultrasound diagnosis
apparatus 300 searches cross-sections 731 parallel to a
third axis 730 with respect to the 3D ultrasound volume
data regarding the ROI of the object 701. The third axis
730 may be orthogonal to both the first and second axes
710 and 720. The first, second, and third axes 710, 720,
and 730 may correspond to the x-, y-, and z-axes, re-
spectively.

[0104] FIG. 8 is a diagram for explaining an example
in which the ultrasound diagnosis apparatus 300 deter-
mines priority levels of a plurality of 2D cross-sections
based on at least one feature included in each 2D cross-
section, according to an embodiment.

[0105] The ultrasound diagnosis apparatus 300 may
identify a plurality of 2D cross-sections 810, each includ-
ing at least one feature to be observed, based on 3D
ultrasound volume data regarding an ROI of an object
801.

[0106] The ultrasound diagnosis apparatus 300 may
acquire an area and the number of portions including at
least one feature in each of the plurality of 2D cross-
sections 810 and determine priority levels of the 2D
cross-sections 810 based on at least one of the area and
number.

[0107] Inan embodiment, when at least one feature to
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be observed includes features A and B, the ultrasound
diagnosis apparatus 300 may identify the 2D cross-sec-
tions 810, each including at least one of the feature A
and feature B.

[0108] In an embodiment, the identified 2D cross-sec-
tions 810 may include first through fourth cross-sections
811, 813, 815, and 817, and the ultrasound diagnosis
apparatus 300 may acquire an area and a number of at
least one of the feature A and feature B included in each
of the identified 2D cross-sections 810.

[0109] Inanembodiment, the ultrasound diagnosis ap-
paratus 300 may determine the priority levels of the 2D
cross-sections 810 in a decreasing order of a sum of the
numbers of the feature A and feature B included in each
of the 2D cross-sections 810, i.e., in an order from the
largest to the smallest. The sum of the numbers of feature
A and feature B may be a weighted sum obtained by
respectively multiplying the numbers of feature A and
feature B by their corresponding weight values and add-
ing resulting values.

[0110] Inanother embodiment, the ultrasound diagno-
sis apparatus 300 may determine the priority levels of
the 2D cross-sections 810 in a decreasing order of a sum
of areas of feature A and feature B included in each of
the 2D cross-sections 810, i.e., in the order from the larg-
est to the smallest. The sum of the areas of feature A
and feature B may be a weighted sum obtained by re-
spectively multiplying the areas of feature A and feature
B by their corresponding weight values and adding re-
sulting values.

[0111] According to an embodiment, at least one fea-
ture to be observed may include at least one of a partic-
ular shape, a texture, a propensity, and a characteristic
portion of a tissue in an ROI.

[0112] Inanembodiment, a particular shape of atissue
may include an oval shape, a round shape, an echo
shape with even or uneven boundaries, or an echo shape
having a needle or v shape.

[0113] A texture of a tissue may include at least one
of a rough portion, an uneven portion, a portion having
a comb-like pattern, a spot, and a shaded portion within
the tissue.

[0114] A propensity of a tissue may include at least
one of tissue hardness, the degree of attenuation of ul-
trasound waves, and a position and an area where a
specific color is distributed.

[0115] A characteristic portion of a tissue may include
at least one of a cystic portion, a calcified portion, an
injured portion, a ruptured portion, and an anechoic por-
tion. According to an embodiment, different weight values
may be applied to a feature according to the degrees of
cyst development, calcification, injury, and rupture.
[0116] At least one feature to be observed may be de-
termined according to predetermined conditions. In an
embodiment, the predetermined conditions may be afea-
ture having a size larger than or equal to a specific size
within a tissue and a feature having a thickness larger
than or equal to a specific thickness.
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[0117] The ultrasound diagnosis apparatus 300 may
search for at least one feature to be observed by using
acomputer aided diagnosis (CAD) system. Furthermore,
the ultrasound diagnosis apparatus 300 may search for
at least one feature to be observed by using at least one
of machine learning and deep learning methods.
[0118] FIGS. 9A and 9B are diagrams for explaining
an example in which the ultrasound diagnosis apparatus
300 displays a plurality of 2D ultrasound images respec-
tively corresponding to at least some of a plurality of 2D
cross-sections based on their priority levels, according
to an embodiment.

[0119] Referring to FIGS. 9A and 9B, the ultrasound
diagnosis apparatus 300 may display a plurality of 2D
ultrasound images 900 corresponding to at least some
of a plurality of 2D cross-sections based on a priority
level.

[0120] The ultrasound diagnosis apparatus 300 may
display the plurality of 2D ultrasound images 900 corre-
sponding to a predetermined number of 2D cross-sec-
tions ranked in a descending priority order among a plu-
rality of 2D cross-sections of which priority levels are de-
termined. For example, the 2D ultrasound images 900
may include first through fourth images 910, 920, 930,
and 940. Furthermore, the ultrasound diagnosis appara-
tus 300 may display the 2D ultrasound images 900 to-
gether with a 3D image obtained based on ultrasound
volume data. In this case, the 3D image may be any type
of image that represents a shape of an object three-di-
mensionally. In detail, the 3D image may include a 3D
ultrasound image rendered based on ultrasound volume
data regarding the object. Furthermore, the 3D image
may include an image that roughly represents the object
based on ultrasound volume data regarding the object.
[0121] Furthermore, the ultrasound diagnosis appara-
tus 300 may display the 2D ultrasound images 900 in an
order that at least one feature to be observed is well rep-
resented therein.

[0122] In addition, the ultrasound diagnosis apparatus
300 may provide the 2D ultrasound images 900 accord-
ing to modes such as a brightness (B) mode, a Doppler
mode, an elastic mode, etc., such that atleast one feature
to be observed is well represented therein.

[0123] Referring to FIG. 9A, the ultrasound diagnosis
apparatus 300 may change the order in which the 2D
ultrasound images 900 are displayed, based on a user
input for changing priority levels of the 2D ultrasound
images 900 to be displayed.

[0124] Furthermore, referring to FIG. 9B, when the 2D
ultrasound images 900 include an image that does not
represent a feature to be observed properly, the ultra-
sound diagnosis apparatus 300 may not display the im-
age among the 2D ultrasound images 900 to be displayed
based on a user input.

[0125] FIGS. 10A through 10E are diagrams for ex-
plaining an example in which the ultrasound diagnosis
apparatus 300 displays a 2D ultrasound image in real-
time while identifying a cross-section including at least
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one feature to be observed, according to anembodiment.
[0126] While identifying a plurality of 2D cross-sec-
tions, each including at least one feature to be observed,
the ultrasound diagnosis apparatus 300 may update in
real-time priority levels of the plurality of 2D cross-sec-
tions and a plurality of 2D ultrasound images correspond-
ing to the plurality of 2D cross-sections based on at least
one feature included in each of the plurality of 2D cross-
sections.

[0127] The ultrasound diagnosis apparatus 300 may
also display a plurality of 2D ultrasound images respec-
tively corresponding to at least some of the plurality of
2D cross-sections based on the updated priority levels.
[0128] FIG. 10A illustrates an order in which the ultra-
sound diagnosis apparatus 300 identifies 2D cross-sec-
tions, each including at least one feature to be observed.
[0129] The ultrasound diagnosis apparatus 300 may
identify the 2D cross-sections, each including at least
one feature to be observed, by scanning an object 1001.
In an embodiment, the ultrasound diagnosis apparatus
300 may identify the 2D cross-sections, each including
the at least one feature to be observed, in a sequential
order, from a first cross-section 1011 to a fourth cross-
section 1017.

[0130] FIGS. 10B through 10E illustrate an order in
which the ultrasound diagnosis apparatus 300 displays
2D ultrasound images when respectively identifying the
2D cross-sections in a sequential order from the first
cross-section 1011 to the fourth cross-section 1017.
[0131] Referringto FIG. 10B, the ultrasound diagnosis
apparatus 300 may first identify the first cross-section
1011 including at least one feature to be observed.
[0132] The ultrasound diagnosis apparatus 300 may
determine a priority level of the first cross-section 1011
as a first priority level and display image a 1021 corre-
sponding to the first cross-section 1011.

[0133] Referringto FIG. 10C, the ultrasound diagnosis
apparatus 300 may further identify a second cross-sec-
tion 1013 including at least one feature to be observed.
[0134] A priority level of image b 1031 corresponding
to the further identified second cross-section 1013 may
be updated to a first priority level while a priority level of
image a 1033 may be updated to a second priority level.
The ultrasound diagnosis apparatus 300 may display a
plurality of 2D ultrasound images 1030 in an order from
image b 1031 to image a 1033.

[0135] Referringto FIG. 10D, the ultrasound diagnosis
apparatus 300 may further identify a third cross-section
1015 including at least one feature to be observed.
[0136] A priority level of image ¢ 1041 corresponding
to the further identified third cross-section 1015 may be
updated to a first priority level while priority levels of im-
age b 1043 and image a 1045 may be respectively up-
dated to second and third priority levels. The ultrasound
diagnosis apparatus 300 may display a plurality of 2D
ultrasound images 1040 in an order from image ¢ 1041
to image b 1043 to image a 1045.

[0137] Referringto FIG. 10E, the ultrasound diagnosis
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apparatus 300 may further identify the fourth cross-sec-
tion 1017 including at least one feature to be observed.
[0138] A priority level of image ¢ 1051 corresponding
to the third cross-section 1015 may be kept at a first pri-
ority level while priority levels of image d 1053 corre-
sponding to the fourth cross-section 1017, image b 1055,
andimage a 1057 may be respectively updated to second
through fourth priority levels. The ultrasound diagnosis
apparatus 300 may display a plurality of 2D ultrasound
images 1050 in an order from image ¢ 1051 to image d
1053 to image b 1055 to image a 1057.

[0139] Accordingtoan embodiment, the ultrasound di-
agnosis apparatus 300 may determine a priority level of
a cross-section identified in real-time based on at least
one feature included in the real-time identified cross-sec-
tion and at least one feature in each of at least one pre-
viously identified cross-section.

[0140] The ultrasound diagnosis apparatus 300 may
display, based on determined priority levels, a plurality
of 2D ultrasound images respectively corresponding to
atleast some of the real-time identified cross-section and
the at least one previously identified cross-section.
[0141] FIG. 11 is a flowchart of a method of controlling
the ultrasound diagnosis apparatus 300, according to an
embodiment.

[0142] For example, the method of FIG. 11 may be
performed by the ultrasound diagnosis apparatus 300.
[0143] The ultrasound diagnosis apparatus 300 may
acquire 3D ultrasound volume data with respect to an
ROI of an object (S1110).

[0144] The ultrasound diagnosis apparatus 300 may
identify a plurality of 2D cross-sections, each including
at least one feature to be observed, based on the 3D
ultrasound volume data (S1120).

[0145] The ultrasound diagnosis apparatus 300 may
determine priority levels of the plurality of 2D cross-sec-
tions based on at least one feature included in each of
the 2D cross-sections (S1130).

[0146] The ultrasound diagnosis apparatus 300 may
display a plurality of 2D ultrasound images respectively
corresponding to at least some of the plurality of 2D
cross-sections based on the determined priority levels
(S1140).

[0147] The ultrasound diagnosis apparatus 300 may
display a result of diagnosis based on the at least one
feature included in each of the 2D cross-sections
(S1150).

[0148] FIG. 12 illustrates an example in which the ul-
trasound diagnosis apparatus 300 displays a screen
showing a result of diagnosis based on at least one fea-
ture included in each of a plurality of 2D cross-sections,
according to an embodiment.

[0149] The ultrasound diagnosis apparatus 300 may
display a result 1240 of integrating found features includ-
ed in first through third images 1210, 1220, and 1230.
The ultrasound diagnosis apparatus 300 may display the
first through third images 1210, 1220, and 1230 together
with a 3D image generated based on acquired ultrasound
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volume data. In this case, the 3D image may be any type
of image that represents a shape of an object three-di-
mensionally. The 3D image may include a 3D ultrasound
image rendered based on ultrasound volume data re-
garding the object and an image that roughly represents
the object based on the ultrasound volume data regard-
ing the object.

[0150] When the ultrasound diagnosis apparatus 300
displays a 3D ultrasound image together with the first
through third images 1210, 1220, and 1230, cross-sec-
tions respectively depicted in the first through third im-
ages 1210, 1220 and 1230 may be displayed in the 3D
ultrasound image. Furthermore, the ultrasound diagnosis
apparatus 300 may display, together with the first through
third images 1210, 1220, and 1230, a 3D image in which
portions corresponding to found features included in the
first through third images 1210, 1220, and 1230 are em-
phasized in such a manner as to well represent the fea-
tures.

[0151] Furthermore, the ultrasound diagnosis appara-
tus 300 may combine the found features to diagnose a
suspected disease and display the suspected disease
together. In an embodiment, the ultrasound diagnosis
apparatus 300 may diagnose suspected diseases by us-
ing a computer aided diagnosis (CAD) system. In addi-
tion, the ultrasound diagnosis apparatus 300 may diag-
nose suspected diseases by using at least one of ma-
chine learning and deep learning techniques.

[0152] Embodiments may be implemented through
non-transitory computer-readable recording media hav-
ing recorded thereon computer-executable instructions
and data. The instructions may be stored in the form of
program codes, and when executed by a processor, gen-
erate a predetermined program module to perform a spe-
cific operation. Furthermore, when being executed by the
processor, the instructions may perform specific opera-
tions according to the embodiments.

Claims
1. An ultrasound diagnosis apparatus comprising:

a display;

a memory storing one or more instructions; and
atleast one processor configured to execute the
stored one or more instructions to:

acquire three-dimensional (3D) ultrasound
volume data regarding a region of interest
of an object;

identify a plurality of two-dimensional (2D)
cross-sections, each including at least one
feature to be observed, based on the 3D
ultrasound volume data;

determine priority levels of the plurality of
2D cross-sections based on the at leastone
feature included in each of the plurality of
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2D cross-sections; and

control the display to display a plurality of
2D ultrasound images respectively corre-
sponding to at least some of the plurality of
2D cross-sections based on the priority lev-
els.

The ultrasound diagnosis apparatus of claim 1,
wherein the at least one processor is further config-
ured to execute the stored one or more instructions
to control the display to display the plurality of 2D
ultrasound images in a descending order of the pri-
ority levels.

The ultrasound diagnosis apparatus of claim 1 or 2,
wherein the at least one processor is further config-
ured to execute the stored one or more instructions
to change, based on a user input, an order in which
the plurality of 2D ultrasound images are displayed.

The ultrasound diagnosis apparatus of claim 1,2 or
3, wherein the at least one processor is further con-
figured to execute the stored one or more instruc-
tions to determine, based on a user input, an ultra-
sound image that is not to be displayed from among
the plurality of 2D ultrasound images.

The ultrasound diagnosis apparatus of any of the
proceeding claims, wherein the plurality of 2D cross-
sections are acquired by searching cross-sections
respectively perpendicular to a first axis, a second
axis, and a third axis with respect to the 3D ultra-
sound volume data regarding the region of interest,
and

wherein the first through third axes are orthogonal
to one another.

The ultrasound diagnosis apparatus of any of the
proceeding claims, wherein the plurality of 2D cross-
sections are acquired by searching cross-sections
respectively parallel to a first axis, a second axis,
and a third axis with respect to the 3D ultrasound
volume data regarding the region of interest, and
wherein the first through third axes are orthogonal
to one another.

The ultrasound diagnosis apparatus of any of the
proceeding claims, wherein the determining of the
priority levels of the plurality of 2D cross-sections
comprises acquiring an area and a number of por-
tions including the at least one feature in each of the
plurality of 2D cross-sections and determining the
priority levels of the plurality of 2D cross-sections
based on at least one of the area and the number.

The ultrasound diagnosis apparatus of any of the
proceeding claims, wherein the at least one feature
to be observed comprises at least one of a shape, a
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texture, a propensity, and a characteristic portion of
a tissue in the region of interest.

The ultrasound diagnosis apparatus of any of the
proceeding claims, wherein the at least one proces-
sor is further configured to execute the stored one
or more instructions to determine atleast one feature
to be observed based on a user input.

The ultrasound diagnosis apparatus of any of the
proceeding claims, wherein the at least one feature
to be observed comprises a plurality of features re-
spectively having predetermined weight values, and
wherein the at least one processor is further config-
ured to execute the stored one or more instructions
to determine the priority levels of the plurality of 2D
cross-sections based on the plurality of features to
which the predetermined weight values are respec-
tively applied.

The ultrasound diagnosis apparatus of any of the
proceeding claims, wherein the at least one proces-
sor is further configured to execute the stored one
or more instructions to:

update the priority levels of the plurality of 2D
cross-sections based on the at least one feature
while respectively identifying the plurality of 2D
cross-sections; and

control the display to display the plurality of 2D
ultrasound images respectively corresponding
to at least some of the plurality of 2D cross-sec-
tions based on the updated priority levels.

The ultrasound diagnosis apparatus of any of the
proceeding claims, wherein the at least one proces-
sor is further configured to execute the stored one
or more instructions to control the display to display
aresultof diagnosis based onthe atleast one feature
included in each of the plurality of 2D cross-sections.

The ultrasound diagnosis apparatus of any of the
proceeding claims, wherein the at least one proces-
sor is further configured to execute the stored one
or more instructions to:

control the display to display a 3D ultrasound
image obtained based on the 3D ultrasound vol-
ume data, together with the plurality of 2D ultra-
sound images; and

control the display to display cross-sections cor-
responding to the plurality of 2D ultrasound im-
ages in the 3D image.

A method of controlling an ultrasound diagnosis ap-
paratus, the method comprising:

acquiring three-dimensional (3D) ultrasound
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volume data regarding a region of interest of an
object;

identifying a plurality of two-dimensional (2D)
cross-sections, each including at least one fea-
ture to be observed, based on the 3D ultrasound
volume data;

determining priority levels of the plurality of 2D
cross-sections based on the at least one feature
included in each of the plurality of 2D cross-sec-
tions; and

displaying a plurality of 2D ultrasound images
respectively corresponding to at least some of
the plurality of 2D cross-sections based on the
priority levels.

15. A computer program product comprising a non-tran-
sitory computer-readable recording medium having
recorded thereon a program for executing the meth-
od of claim 14 on a computer.
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DISPLAY RESULT OF DIAGNOSIS BASED ON AT LEAST
ONE FEATURE INCLUDED IN EACH OF PLURALITY OF
2D CROSS-SECTIONS

— 51150

END
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