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7) ABSTRACT

Provided are an ultrasound medical imaging apparatus and
a method of controlling the ultrasound medical imaging
apparatus. The ultrasound medical imaging apparatus
includes: an ultrasound probe configured to transmit an
ultrasound signal to an object and receive an ultrasound echo
signal from the object; at least one processor configured to
obtain ultrasound image data by using the ultrasound echo
signal and generate ultrasound streaming image data of the
object based on the ultrasound image data; and a commu-
nicator configured to transmit the ultrasound streaming
image data to an external device, wherein the at least one
processor is further configured to generate ultrasound still
image data based on the ultrasound image data when a preset
event occurs, and the communicator is further configured to
transmit the ultrasound still image data to the external
device.
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ULTRASOUND MEDICAL IMAGING
APPARATUS AND METHOD OF
CONTROLLING THE SAME

CROSS-REFERENCE TO RELATED
APPLICATION(S)

[0001] This application is based on and claims priority
under 35 U.S.C. § 119 to Korean Patent Application No.
10-2017-0182593, filed on Dec. 28, 2017, in the Korean
Intellectual Property Office, the disclosure of which is
incorporated by reference herein in its entirety.

BACKGROUND

1. Field

[0002] The present disclosure relates to ultrasound medi-
cal imaging apparatuses and methods of controlling the
ultrasound medical imaging apparatuses.

2. Description of Related Art

[0003] Ultrasound diagnostic apparatuses transmit ultra-
sound signals generated by transducers of a probe to an
object and detect information about signals reflected from
the object, thereby obtaining at least one image of an internal
part, for example, soft tissue or blood flow, of the object.
[0004] Ultrasound medical imaging apparatuses are small
in size, cheap, and capable of displaying images in real-time.
Also, ultrasound medical imaging apparatuses have excel-
lent stability because there is no exposure to radiation, and
thus, are being widely used with other imaging diagnosis
apparatuses such as an X-ray diagnosis apparatus, a com-
puterized tomography (CT) scanner, a magnetic resonance
image (MRI) apparatus, a nuclear medicine diagnosis appa-
ratus, etc.

[0005] Also, due to developments in a communication
technology, remote treatment has become possible. For
example, ultrasound images generated by an ultrasound
medical imaging apparatus may be transferred to an external
device in real-time, and then, a doctor may perform remote
treatment while watching the ultrasound images in real-time
even out of a hospital.

[0006] However, according to a communication state
between an image transmitter and a receiver, there may be
stuttering when streaming images. In order to address this
stuttering of the streaming images, a method of transmitting/
receiving streaming images by using an adaptive streaming
mechanism technology has been suggested. The adaptive
streaming mechanism technology involves optimizing a bit
rate of a streaming image by analyzing a network environ-
ment between an image transmitter and a receiver.

[0007] However, when the streaming image is transferred
by using the adaptive streaming mechanism technology,
image quality degrades according to the network environ-
ment between the image transmitter and the receiver, and
accordingly, it may be difficult for a doctor to perform
remote treatment by using the streaming image.

SUMMARY

[0008] Provided are ultrasound medical imaging appara-
tuses capable of obtaining ultrasound still image data when
a preset event occurs.
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[0009] Provided are ultrasound medical imaging appara-
tuses capable of transferring high-quality ultrasound still
image data when transmitting ultrasound streaming images.
[0010] Additional aspects will be set forth in part in the
description which follows and, in part, will be apparent from
the description, or may be learned by practice of the pre-
sented embodiments.

[0011] In accordance with an aspect of the present disclo-
sure, an ultrasound medical imaging apparatus includes: an
ultrasound probe configured to transmit an ultrasound signal
to an object and receive an ultrasound echo signal from the
object; at least one processor configured to obtain ultrasound
image data by using the ultrasound echo signal and generate
ultrasound streaming image data of the object based on the
ultrasound image data; and a communicator configured to
transmit the ultrasound streaming image data to an external
device, wherein the at least one processor is further config-
ured to generate ultrasound still image data based on the
ultrasound image data when a preset event occurs, and the
communicator is further configured to transmit the ultra-
sound still image data to the external device.

[0012] In accordance with another aspect of the present
disclosure, a method of controlling an ultrasound medical
imaging apparatus, the method includes: transmitting an
ultrasound signal to an object and receiving an ultrasound
echo signal from the object; obtaining ultrasound image data
by using the ultrasound echo signal; generating ultrasound
streaming image data of the object based on the ultrasound
image data; transmitting the ultrasound streaming image
data to an external device; when a preset event occurs,
generating ultrasound still image data based on the ultra-
sound image data; and transmitting the ultrasound still
image data to the external device.

BRIEF DESCRIPTION OF THE DRAWINGS

[0013] The patent or application file contains at least one
drawing executed in color. Copies of this patent or patent
application publication with color drawing(s) will be pro-
vided by the Office upon request and payment of the
necessary fee.

[0014] These and/or other aspects will become apparent
and more readily appreciated from the following description
of embodiments, taken in conjunction with the accompany-
ing drawings in which:

[0015] FIG. 1 is a block diagram illustrating an ultrasound
diagnosis apparatus according to an embodiment;

[0016] FIGS. 2A, 2B, and 2C are diagrams respectively
illustrating an ultrasound diagnosis apparatus according to
an embodiment;

[0017] FIG. 3 is a diagram showing an example of trans-
mitting ultrasound images by an ultrasound medical imaging
apparatus to an external device, according to an embodi-
ment;

[0018] FIG. 4 is a flowchart illustrating a method of
transmitting ultrasound streaming image data and ultrasound
still image data, performed by an ultrasound medical imag-
ing apparatus, to an external device, according to an embodi-
ment;

[0019] FIG. 5 is a diagram of an example of transmitting
ultrasound streaming image data and ultrasound still image
data, performed by an ultrasound medical imaging appara-
tus, to an external device, according to an embodiment;
[0020] FIG. 6 is a diagram of an example of transmitting
ultrasound streaming image data and ultrasound still image
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data, performed by an ultrasound medical imaging appara-
tus, to an external device, according to an embodiment;
[0021] FIG. 7 is a diagram of an example of transmitting
ultrasound streaming image data and ultrasound still image
data, performed by an ultrasound medical imaging appara-
tus, to an external device, according to an embodiment;
[0022] FIG. 8 is a diagram of an example of transmitting
ultrasound streaming image data and ultrasound still image
data, performed by an ultrasound medical imaging appara-
tus, to an external device, according to an embodiment;
[0023] FIG. 9 is a diagram of an example of transmitting
ultrasound streaming image data and ultrasound still image
data, performed by an ultrasound medical imaging appara-
tus, to an external device, according to an embodiment;
[0024] FIG. 10 is a diagram of an example of transmitting
ultrasound streaming image data and ultrasound still image
data, performed by an ultrasound medical imaging appara-
tus, to an external device, according to an embodiment;
[0025] FIG. 11 is a diagram of an example of transmitting
ultrasound streaming image data and ultrasound still image
data, performed by an ultrasound medical imaging appara-
tus, to an external device, according to an embodiment;
[0026] FIG. 12 is a diagram of an example of transmitting
ultrasound streaming image data and ultrasound still image
data, performed by an ultrasound medical imaging appara-
tus, to an external device, according to an embodiment;
[0027] FIG. 13 is a diagram of an example of transmitting
ultrasound streaming image data and ultrasound still image
data, performed by an ultrasound medical imaging appara-
tus, to an external device, according to an embodiment;
[0028] FIG. 14 is a block diagram of an external device
that receives and displays ultrasound streaming image data
and ultrasound still image data, according to an embodi-
ment; and

[0029] FIG. 15 is a diagram of an example of displaying
an ultrasound streaming image and an ultrasound still image,
by an external device, according to an embodiment.

DETAILED DESCRIPTION

[0030] Certain example embodiments are described in
greater detail below with reference to the accompanying
drawings.

[0031] 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 the example
embodiments. Thus, it will be apparent that the example
embodiments can be carried out without those specifically
defined matters. Also, well-known functions or construc-
tions are not described in detail since they would obscure
example embodiments with unnecessary detail.

[0032] Terms such as “part” and “portion” used herein
denote those that may be embodied by software or hardware.
According to example 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.
[0033] In example embodiments, an image may include
any medical image acquired by various medical imaging
apparatuses such as a magnetic resonance imaging (MRI)
apparatus, a computed tomography (CT) apparatus, an ultra-
sound imaging apparatus, or an X-ray apparatus.

[0034] Also, in the present specification, an “object”,
which is a thing to be imaged, may include a human, an
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animal, or a part thereof. For example, an object may include
apart of a human, that is, an organ or a tissue, or a phantom.
[0035] Throughout the specification, an ultrasound image
refers to an image of an object processed based on ultra-
sound signals transmitted to the object and reflected there-
from.

[0036] FIG. 1 is a block diagram illustrating a configura-
tion of an ultrasound diagnosis apparatus 100, i.e., a diag-
nostic apparatus, according to an embodiment.

[0037] Referring to FIG. 1, the ultrasound diagnosis appa-
ratus 100 may include a probe 20, an ultrasound transceiver
110, a controller 120, an image processor 130, one or more
displays 140, a storage 150, e.g., 2 memory, a communicator
160, i.e., a communication device or an interface, and an
input interface 170.

[0038] The ultrasound diagnosis apparatus 100 may be of
a cart-type or a portable-type ultrasound diagnosis appara-
tus, that is portable, moveable, mobile, or hand-held.
Examples of the portable-type ultrasound diagnosis appara-
tus 100 may include a smart phone, a laptop computer, a
personal digital assistant (PDA). and a tablet personal com-
puter (PC), each of which may include a probe and a
software application, but embodiments are not limited
thereto.

[0039] The probe 20 may include a plurality of transduc-
ers. 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 appara-
tus 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 embodi-
ments.

[0040] 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.

[0041] The controller 120 may control the ultrasound
receiver 115 to generate ultrasound image data by convert-
ing 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.

[0042] The controller 120 may include at least one pro-
cessor. The controller 120 generally controls overall opera-
tions of an ultrasound medical imaging apparatus 100. For
example, the controller 120 may control a probe 20, an
ultrasound transceiver 110, an image processor 130, a dis-
play 140, a storage 150, a communicator 160, and an input
interface 170, by executing programs stored in the storage
150. Also, the controller 120 may perform functions of the
ultrasound medical imaging apparatus illustrated with ref-
erence to FIGS. 3 to 13, by executing programs stored in the
storage 150.

[0043] The controller 120 may generate ultrasound
streaming image data of an object, based on ultrasound
image data generated by the receiver 115.
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[0044] When a preset event occurs, the controller 120 may
generate ultrasound still image data based on the ultrasound
image data. For example, when the controller 120 receives
a control signal for freezing an ultrasound image of an
object, the controller 120 may generate ultrasound still
image data based on frozen ultrasound image. As another
example, when the controller 120 receives a control signal
for setting calipers on an ultrasound image of the object, the
controller 120 may generate ultrasound still image data
based on the ultrasound image on which the calipers are set.
As another example, when the controller 120 receives a
control signal for measuring at least a part of the object
included in the ultrasound image, the controller 120 may
generate ultrasound still image data including a measuring
result value. As another example, when a result report
including a result value of measuring at least a part of the
object is displayed, the controller 120 may generate ultra-
sound still image data including the result report. As another
example, when at least one of the ultrasound image data and
the result report including the result value of measuring at
least a part of the object is transferred to a server connected
through a picture archiving and communication system
(PACS), the controller 120 may generate ultrasound still
image data including at least one of the ultrasound image
data and the result report. As another example, when an
ultrasound probe moves a predetermined number of times or
less per unit time, the controller 120 may generate ultra-
sound still image data based on the ultrasound image of the
object.

[0045] The controller 120 may check network environ-
ment (e.g., network bandwidth, performance of the external
device, capability, network speed, etc.) between the ultra-
sound medical imaging apparatus 100 and an external device
200 in real-time. The controller 120 selects an appropriate
representation based on the network environment, and con-
trols the communicator 160 to sequentially transfer frag-
ments of the selected representation to the external device
200.

[0046] The controller 120 may control the communicator
160 to transfer the ultrasound still image data to the external
device 200 in priority over the ultrasound streaming image
data, based on a bandwidth and transmission speed of a
communication network between the ultrasound medical
imaging apparatus 100 and the external device 200.

[0047] The image processor 130 may generate an ultra-
sound image by using ultrasound data generated from the
ultrasound receiver 115. The controller 120 may perform
functions of the image processor 130.

[0048] The display 140 may display a generated ultra-
sound image and various pieces of information processed by
the ultrasound diagnosis apparatus 100. The ultrasound
diagnosis apparatus 100 may include two or more displays
140 according to the present embodiment. The display 140
may include a touch screen in combination with a touch
panel.

[0049] 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
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operation of the ultrasound diagnosis apparatus 100 by
receiving a control signal from the input interface 170 or an
external apparatus.

[0050] The ultrasound diagnosis apparatus 100 may
include the communicator 160 and may be connected to
external apparatuses, for example, servers, medical appara-
tuses, and portable devices such as smart phones, tablet
personal computers (PCs), wearable devices, etc., via the
commuicator 160.

[0051] The communicator 160 may include at least one
element capable of communicating with the external appa-
ratuses. For example, the communicator 160 may include at
least one among a short-range communication module, a
wired communication module, and a wireless communica-
tion module.

[0052] The communicator 160 may receive a control sig-
nal and data from an external apparatus and transmit the
received control signal to the controller 120 so that the
controller 120 may control the ultrasound diagnosis appa-
ratus 100 in response to the received control signal.
[0053] The communicator 160 may generate a communi-
cation network with the external device 200. The commu-
nicator 160 may transmit at least one of the ultrasound
streaming image data and the ultrasound still image data to
the external device 200.

[0054] The communicator 160 may transmit the ultra-
sound still image data and the ultrasound streaming image
data to the external device 200 by respectively using sepa-
rate communication ports.

[0055] The communicator 160 may transmit the ultra-
sound still image data to the external device 200 in priority
over the ultrasound streaming image data, based on a
bandwidth and transmission speed of a communication
network between the ultrasound medical imaging apparatus
100 and the external device 200.

[0056] 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.

[0057] 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.
[0058] 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.

[0059] 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.

[0060] The storage 150 may store various data or pro-
grams for driving and controlling the ultrasound diagnosis
apparatus 100, input and/or output ultrasound data, ultra-
sound images, applications, etc.

[0061] The input interface 170 may receive a user’s input
to control the ultrasound diagnosis apparatus 100 and may
include a keyboard, button, keypad, mouse, trackball, jog
switch, knob, a touchpad, a touch screen, a microphone, a
motion input means, a biometrics input means, etc. For
example, the user’s input may include inputs for manipu-
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lating buttons, keypads, mice, trackballs, jog switches, or
knobs, inputs for touching a touchpad or a touch screen, a
voice input, a motion input, and a bioinformation input, for
example, iris recognition or fingerprint recognition, but
embodiments are not limited thereto.

[0062] An example of the ultrasound diagnosis apparatus
100 according to the present embodiment is described below
with reference to FIGS. 2A, 2B, and 2C.

[0063] FIGS. 2A, 2B, and 2C are diagrams illustrating
ultrasound diagnosis apparatus according to an embodiment.
[0064] 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.

[0065] Referring to FIG. 2B, the ultrasound diagnosis
apparatus 100 may include a control panel 165. The control
panel 165 may include buttons, trackballs, jog switches, or
knobs, and may receive data to control the ultrasound
diagnosis apparatus 100 from the user. For example, the
control panel 165 may include a time gain compensation
(TGC) button 171 and a freeze button 172. The TGC button
171 is to set a TGC value for each depth of an ultrasound
image. Also, when an input of the freeze button 172 is
detected during scanning an ultrasound image, the ultra-
sound diagnosis apparatus 100 may keep displaying a frame
image at that time point.

[0066] 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.

[0067] Referring to FIG. 2C, the ultrasound diagnosis
apparatus 100 may include a portable device. An example of
the portable ultrasound diagnosis apparatus 100 may
include, for example, smart phones including probes and
applications, laptop computers, personal digital assistants
(PDAs), or tablet PCs, but embodiments are not limited
thereto.

[0068] 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.

[0069] FIG. 3 is a diagram showing an example of trans-
mitting ultrasound images by the ultrasound medical imag-
ing apparatus 100 to an external device, according to an
embodiment.

[0070] Referring to FIG. 3, the ultrasound medical imag-
ing apparatus 100 obtains ultrasound image data of an
object, and transmits the ultrasound image data to external
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devices 200a and 2005 via a communication network. The
communication network may include a server for transmit-
ting at least one piece of ultrasound image data in order for
the ultrasound medical imaging apparatus 100 to transmit/
receive data to/from the external devices 200a and 2005.

[0071] The ultrasound image data may include ultrasound
streaming image data and ultrasound still image data. For
example, the ultrasound imaging apparatus may include an
ultrasound image displayed on the display of the ultrasound
imaging apparatus 100. The ultrasound still image data may
be generated based on the ultrasound image data when a
preset event occurs. The ultrasound still image data may
include the ultrasound image of the object generated by the
ultrasound medical imaging apparatus 100. Also, the ultra-
sound still image data may include metadata about the
object. The metadata may include information including
images of the object and information including texts. The
metadata may include information related to the ultrasound
image, e.g., a location of a focal point, a depth of a focal
point, and an inclination of an ultrasound wave irradiation
surface. Also, the metadata may include information about a
region of interest, e.g., a result value of measuring a size of
at least a part of the object, an anatomical name of an organ,
elasticity of a tissue, a location of a lesion, a size of the
lesion, a shape of the lesion, and tissues around the lesion.
Also, the metadata may include information regarding an
ultrasound Doppler image, such as variance of a blood flow,
a blood flow rate, colors corresponding to the blood flow
rate, colors corresponding to blood flow directions, etc.

[0072] The external devices 200a and 200h may each
include a display capable of displaying the ultrasound image
based on the ultrasound image data. For example, the
external device 200a may be a desktop personal computer
(PC) and a laptop PC that is universally used. Also, the
external device 2005 may be a mobile device such as a
mobile phone and a tablet PC.

[0073] The external devices 200a and 2005 may display at
least one ultrasound image based on the received ultrasound
image data. For example, the external devices 200a and
2005 may display at least one of an ultrasound streaming
image and an ultrasound still image. The external devices
200¢ and 2005 may display at least one of an ultrasound
streaming image and an ultrasound still image, based on a
user input. The external devices 200a and 2005 may change
a size of a region displaying at least one of the ultrasound
streaming image and the ultrasound still image based on the
user input. The external devices 200a and 2005 may display
a selected ultrasound still image based on a user input for
selecting the ultrasound still image.

[0074] The ultrasound still image may have higher image
quality than that of the ultrasound streaming image. For
example, the ultrasound still image may have a higher
resolution than that of at least one frame included in the
ultrasound streaming image. As another example, the ultra-
sound still image may be greater in maximum brightness,
average brightness, colorimetry, cadence, and clarity, and
smaller in minimum brightness and noise than the frame
included in the ultrasound streaming image. In detail, when
the ultrasound image data is a signal, noise included in the
ultrasound still image data generated based on the ultra-
sound image data may be less than noise included in at least
one frame included in the ultrasound streaming image data
generated based on the ultrasound image data. As another
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example, the ultrasound still image may have a lower
comptression rate than that of the ultrasound streaming
image.

[0075] FIG. 4 is a flowchart illustrating a method of
transmitting ultrasound streaming image data and ultrasound
still image data, performed by an ultrasound medical imag-
ing, to an external device, according to an embodiment.
[0076] Referring to FIG. 4, the ultrasound medical imag-
ing apparatus 100 transmits an ultrasound signal to the
object and receives an ultrasound echo signal from the
object (S410), obtains ultrasound image data by using the
ultrasound echo signal (S420), generates ultrasound stream-
ing image data about the object based on the ultrasound
image data (S430), and transmits the ultrasound streaming
image data to the external device 200 (S440). When a preset
event occurs (S450), the ultrasound medical imaging appa-
ratus 100 generates ultrasound still image data (S460), and
transmits the ultrasound still image data to the external
device 200 (S470).

[0077] In operation S410, the ultrasound medical imaging
apparatus 100 transmits the ultrasound signal to an object 10
and receives the ultrasound echo signal from the object 10
by using an ultrasound probe.

[0078] In operation S420, the ultrasound medical imaging
apparatus 100 may obtain the ultrasound image data by
using the ultrasound echo signal.

[0079] In operation S430, the ultrasound medical imaging
apparatus 100 may generate the ultrasound streaming image
data based on the ultrasound image data.

[0080] According to an embodiment, the ultrasound medi-
cal imaging apparatus 100 may generate the ultrasound
streaming image data based on an adaptive streaming
mechanism technology. For example, the ultrasound medi-
cal imaging apparatus 100 may split ultrasound streaming
image data into smaller units based on hypertext transfer
protocol (HTTP). In detail, the ultrasound streaming image
data may include representations and multimedia presenta-
tion description (MPD). The representations may be
obtained by encoding ultrasound image data and component
of the ultrasound image data under different conditions (e.g.,
network bandwidth, resolution, codec, etc.) The MPD may
include information about periods that are obtained by
splitting the ultrasound image data into a plurality of pieces,
segments of a sufficiently short time period (e.g., 1 to 10
seconds) obtained by splitting a period, a file name, a
sequence number, a start time, and length of each segment.
[0081] In operation S440, the ultrasound medical imaging
apparatus 100 may transmit the generated ultrasound
streaming image data to the external device 200.

[0082] The ultrasound medical imaging apparatus 100
may transmit the streaming image to the external device by
using the adaptive streaming mechanism technology.
[0083] According to an embodiment, the ultrasound medi-
cal imaging apparatus 100 may check the network environ-
ment between the ultrasound medical imaging apparatus 100
and the external device (e.g., a bandwidth of the network,
performance of the external device, capability, network
speed. etc.) in real-time. The ultrasound medical imaging
apparatus 100 may select an appropriate representation
based on the network environment, and may transmit frag-
ments of the selected representation sequentially to the
external device 200.

[0084] According to an embodiment, the ultrasound medi-
cal imaging apparatus 100 may transmit the ultrasound
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streaming image data to the external device 200 after
adjusting a bit rate of the ultrasound streaming image data
according to the network environment. For example, the
ultrasound medical imaging apparatus 100 may adjust a
resolution of at least one frame included in the ultrasound
streaming image according to the network environment. As
another example, the ultrasound medical imaging apparatus
100 may adjust frames per second in the ultrasound stream-
ing image data according to the network environment. Since
the ultrasound medical imaging apparatus 100 adjusts the bit
rate of the ultrasound streaming image data in real-time, the
external device 200 may display the ultrasound streaming
image without stuttering.

[0085] In operation S450, the ultrasound medical imaging
apparatus 100 may determine whether the preset event
occurs. The preset event includes input of a control signal for
performing a certain function into the ultrasound medical
imaging apparatus 100 from a user. Also, the preset event
may include the ultrasound medical imaging apparatus 100
performing a certain function.

[0086] According to an embodiment, the ultrasound medi-
cal imaging apparatus 100 may determine whether the user
inputs a control signal allowing the ultrasound medical
imaging apparatus 100 to perform a certain function. For
example, the ultrasound medical imaging apparatus 100 may
determine whether a control signal for freezing the ultra-
sound image displayed on the ultrasound medical imaging
apparatus 100 is input from the user. As another example, the
ultrasound medical imaging apparatus 100 may determine
whether a control signal for setting calipers on the ultra-
sound image displayed on the ultrasound medical imaging
apparatus 100 is input from the user. As another example, the
ultrasound medical imaging apparatus 100 may determine
whether a control signal for measuring a size of at least a part
of the object in the ultrasound image displayed on the
ultrasound medical imaging apparatus 100 is input from the
user. As another example, the ultrasound medical imaging
apparatus 100 may determine whether a control signal for
generating a result report including an ultrasound image
diagnosis result is input from the user. As another example,
the ultrasound medical imaging apparatus 100 may deter-
mine whether a control signal for transmitting at least one of
ultrasound image data and the result report to a server
connected through a picture archiving and communication
system (PACS) is input from the user. As another example,
it may be determined whether the ultrasound probe 20
moves a predetermined number of times per unit time or
less.

[0087] According to an embodiment, the ultrasound medi-
cal imaging apparatus 100 may perform a certain function.
For example, the ultrasound medical imaging apparatus 100
may perform a function of freezing the ultrasound image
displayed on the ultrasound medical imaging apparatus 100.
As another example, the ultrasound medical imaging appa-
ratus 100 may perform a function of setting calipers on the
ultrasound image. As another example, the ultrasound medi-
cal imaging apparatus 100 may measure a size of at least a
part of the object in the ultrasound image. As another
example, the ultrasound medical imaging apparatus 100 may
generate a result report including an ultrasound image
diagnosis result. As another example, the ultrasound medical
imaging apparatus 100 may transmit at least one of ultra-
sound image data and the result report to a server connected
through a PACS.
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[0088] In operation S460, the ultrasound medical imaging
apparatus 100 may generate ultrasound still image data
based on occurrence of the preset event.

[0089] According to an embodiment, when the ultrasound
medical imaging apparatus 100 receives the control signal
for freezing the ultrasound image displayed on the ultra-
sound medical imaging apparatus 100, the ultrasound medi-
cal imaging apparatus 100 may generate ultrasound still
image data including frozen ultrasound image. This will be
described in more detail below referring to FIG. 5.

[0090] According to an embodiment, when the ultrasound
medical imaging apparatus 100 receives the control signal
for setting the caliper on the ultrasound image displayed on
the ultrasound medical imaging apparatus 100, the ultra-
sound medical imaging apparatus 100 may generate ultra-
sound still image data including the ultrasound image on
which the caliper is set. This will be described in more detail
below referring to FIG. 6.

[0091] According to an embodiment, when the ultrasound
medical imaging apparatus 100 receives a control signal for
measuring at least a part of the object included in the
ultrasound image, the controller 120 may generate ultra-
sound still image data including a measuring result value.
Otherwise, when the ultrasound medical imaging apparatus
100 measures the size of at least a part of the object, the
ultrasound medical imaging apparatus 100 may generate
ultrasound still image data including a measurement result
value. This will be described in more detail below referring
to FIGS. 6 and 7.

[0092] According to an embodiment, when the ultrasound
medical imaging apparatus 100 receives a control signal for
generating a result report including the result value of
measuring at least a part of the object, the ultrasound
medical imaging apparatus 100 may generate ultrasound still
image data including the result report. Otherwise, when the
ultrasound medical imaging apparatus 100 generates the
result report, the ultrasound medical imaging apparatus 100
may generate ultrasound still image data including the result
report. This will be described in more detail below referring
to FIG. 8.

[0093] According to an embodiment, the ultrasound medi-
cal imaging apparatus 100 receives a control signal for
transmitting the result report including the ultrasound image
data and the result value of measuring at least a part of the
object to the server connected through the PACS, the ultra-
sound medical imaging apparatus 100 may generate ultra-
sound still image data including at least one of the ultra-
sound image and the result report. Alternatively, when the
ultrasound medical imaging apparatus 100 transmits the
result report to the server connected through the PACS, the
ultrasound medical imaging apparatus 100 may generate the
ultrasound still image data including at least one of the
ultrasound image and the result report. This will be
described in more detail below referring to FIG. 9.

[0094] According to an embodiment, when the ultrasound
probe 20 moves a predetermined number of times per unit
time or less, the ultrasound medical imaging apparatus 100
may generate ultrasound still image data including the
ultrasound image displayed on the ultrasound medical imag-
ing apparatus 100. This will be described in more detail
below referring to FIG. 10.

[0095] According to an embodiment, when the ultrasound
medical imaging apparatus 100 displays a result of computer
aided diagnosis (CAD), the ultrasound medical imaging
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apparatus 100 may generate the ultrasound still image data
including the CAD result. This will be described in more
detail below referring to FIGS. 11 to 13.

[0096] In operation S470, the ultrasound medical imaging
apparatus 100 may transmit the generated ultrasound still
image data to the external device 200.

[0097] The bandwidth and transmission speed of the com-
munication network formed between the ultrasound medical
imaging apparatus 100 and the external device 200 may be
restricted. Therefore, it may be difficult for the ultrasound
medical imaging apparatus 100 to sufficiently transmit the
ultrasound streaming image data and the ultrasound still
image data to the external device 200. However, a doctor
may need to see ultrasound images of high image quality for
the remote treatment. In a case where the bandwidth and the
transmission speed of the communication network are
restricted, the ultrasound still image data generated when the
preset event occurs is transmitted to the external device 200,
and the doctor may easily perform the remote treatment.
[0098] According to an embodiment, the ultrasound medi-
cal imaging apparatus 100 may transmit the ultrasound
streaming image data and the ultrasound still image data to
the external device 200 by respectively using separate
communication ports. For example, the ultrasound medical
imaging apparatus 100 may transmit the ultrasound stream-
ing image data to the external device 200 via a 7700 port,
and may transmit the ultrasound still image data to the
external device 200 via a 7800 port. However, above port
numbers are examples, and one of ordinary skill would
appreciate that the ports may be set differently according to
a user and the network environment.

[0099] According to an embodiment, the ultrasound medi-
cal imaging apparatus 100 may transmit the ultrasound still
image data to the external device 200, in priority over the
ultrasound streaming image data. For example, the ultra-
sound medical imaging apparatus 100 may transmit the
ultrasound still image data after stopping transmission of the
ultrasound streaming image data. The ultrasound streaming
image data that has been stopped to be transmitted may be
continuously transmitted, after transmitting the ultrasound
still image data. As another example, as described above, the
ultrasound medical imaging apparatus 100 may transmit the
ultrasound streaming image data and the ultrasound still
image data to the external device 200 by using separate
communication ports. The ultrasound medical imaging
apparatus 100 may transmit the ultrasound still image data
to the external device 200 in priority over the ultrasound
streaming image data, by granting priority to the port
through which the ultrasound still image data is transmitted.
By transmitting the ultrasound still image to the external
device 200 with priority, the doctor may conveniently pet-
form the remote treatment even when the bandwidth and the
transmission speed of the ultrasound communication net-
work are restricted.

[0100] According to an embodiment, the ultrasound medi-
cal imaging apparatus 100 may transmit the ultrasound still
image to the external device 200 in priority over the ultra-
sound streaming image, based on the bandwidth and the
transmission speed of the communication network provided
between the ultrasound medical imaging apparatus 100 and
the external device 200. The ultrasound medical imaging
apparatus 100 may determine whether the bandwidth and the
transmission speed of the communication network are avail-
able to simultaneously transmit the ultrasound streaming
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image and the ultrasound still image to the external device
200. The ultrasound medical imaging apparatus 100 may
transmit the ultrasound still image to the external device 200
in priority over the ultrasound streaming image, based on a
determination result that the ultrasound streaming image and
the ultrasound still image may not be simultaneously trans-
mitted. Alternatively, the ultrasound medical imaging appa-
ratus 100 may transmit the ultrasound streaming image to
the external device 200 by decreasing a bit rate of the
ultrasound streaming image. For example, the ultrasound
medical imaging apparatus 100 may transmit the ultrasound
streaming image to the external device 200 after reducing a
resolution of the ultrasound streaming image. As another
example, the ultrasound medical imaging apparatus 100 may
transmit the ultrasound streaming image to the external
device 200 after increasing a compression rate of the ultra-
sound streaming image.

[0101] FIG. 5 is a diagram of an example of transmitting
ultrasound streaming image data and ultrasound still image
data, performed by the ultrasound medical imaging appara-
tus 100, to an external device, according to an embodiment.

[0102] Referring to FIG. 5, the ultrasound medical imag-
ing apparatus 100 may obtain ultrasound image data about
the object in real-time. The ultrasound medical imaging
apparatus 100 may store the obtained ultrasound image data
in the storage in real-time, after applying an index to each
frame. Also, the ultrasound medical imaging apparatus 100
may display ultrasound images of the object in real-time by
using the obtained ultrasound image data.

[0103] The ultrasound medical imaging apparatus 100
may generate the ultrasound streaming image data of the
object based on the ultrasound image data. The ultrasound
medical imaging apparatus 100 may transmit the ultrasound
streaming image data to the external device 200.

[0104] The ultrasound medical imaging apparatus 100
may receive a control signal for freezing an ultrasound
image 30a displayed on the ultrasound medical imaging
apparatus 100 from a user 300. The ultrasound medical
imaging apparatus 100 may freeze the ultrasound image 30a
based on the control signal. For example, when receiving the
control signal, the ultrasound medical imaging apparatus
100 may stop transmitting an ultrasound signal to the object
and receiving an ultrasound echo signal from the object. The
ultrasound medical imaging apparatus 100 provides indexes
of the frames stored in the storage, and reads a frame
corresponding to a selected index from the storage based on
an input of selecting one of the indexes from the user, in
order to display the frame as a frozen image. As another
example, when receiving a control signal, the ultrasound
medical imaging apparatus 100 may display last displayed
frame of the ultrasound image 30¢ as a frozen image.

[0105] The ultrasound medical imaging apparatus 100
may generate ultrasound still image data including a frozen
image, when receiving the control signal for freezing the
ultrasound image 30a. The ultrasound medical imaging
apparatus 100 may transmit the ultrasound still image data
to the external device 200.

[0106] The external device 200 may display an ultrasound
streaming image 40a based on the ultrasound streaming
image data transmitted from the ultrasound medical imaging
apparatus 100. Also, the external device 200 may display an
ultrasound still image 50a based on the ultrasound still
image data.
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[0107] When the ultrasound image is frozen, the ultra-
sound medical imaging apparatus 100 may generate ultra-
sound streaming image data based on the frozen ultrasound
image 304 and may transmit the ultrasound streaming image
data to the external device 200. Image quality of an ultra-
sound streaming image 40a may degrade according to the
network environment of the communication network
between the ultrasound medical imaging apparatus 100 and
the external device 200. However, since an ultrasound still
image 50a of high image quality is displayed, the doctor
may easily perform the remote treatment.

[0108] FIG. 6 is a diagram of an example of transmitting
ultrasound streaming image data and ultrasound still image
data, performed by the ultrasound medical imaging appara-
tus 100, to an external device, according to an embodiment.
[0109] Referring to FIG. 6, the ultrasound medical imag-
ing apparatus 100 may receive a control signal for setting
calipers on the ultrasound image of the object from the user
300. The ultrasound medical imaging apparatus 100 may set
calipers 31a, 315, 31¢, and 31d on an ultrasound image 305
based on the received control signal. For example, the
ultrasound medical imaging apparatus 100 may receive a
control signal for setting calipers on a region of interest in
the ultrasound image from the user 300. The region of
interest may be a region that seems to be a lesion.

[0110] Also, when setting of the caliper is finished, the
ultrasound medical imaging apparatus 100 may receive from
the user a control signal for measuring a size of the region
of interest by using the set caliper. The region of interest may
be at least a part of the object for measuring a size (e.g., CRL
of a fetus, NT, IT, HC of a brain, BPD, OFD, Vp, TCD, CM,
Femur, Tibia, Fibula, Ulna, Radius, and Humerus of a bone,
intima-media thickness of a blood vessel, an area or a
volume of a plug in a blood vessel, etc.)

[0111] According to an embodiment, when receiving a
control signal for setting the calipers 31a, 315, 31c, and 31d
on the ultrasound image displayed on the ultrasound medical
imaging apparatus 100, the ultrasound medical imaging
apparatus 100 may generate ultrasound still image data
including the ultrasound image on which the calipers 31a,
315, 31c¢, and 314 are set.

[0112] According to an embodiment, when the ultrasound
medical imaging apparatus 100 receives a control signal for
measuring at least a part of the object included in the
ultrasound image, the controller 120 may generate ultra-
sound still image data including a measuring result value.
[0113] The ultrasound medical imaging apparatus 100
may transmit the ultrasound still image data to the external
device 200.

[0114] The external device 200 may display an ultrasound
streaming image 405 based on the ultrasound streaming
image data transmitted from the ultrasound medical imaging
apparatus 100. Also, the external device 200 may display an
ultrasound still image 505 based on the ultrasound still
image data.

[0115] The doctor has to identify whether the calipers are
set on right positions in the region of interest. Image quality
of the ultrasound streaming image 405 may degrade accord-
ing to the network environment of the communication
network between the ultrasound medical imaging apparatus
100 and the external device 200. However, since the ultra-
sound still image 505 of high image quality is displayed, the
doctor may easily identify whether the calipers 31a, 315,
31c, and 314 are set on right positions.
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[0116] FIG. 7 is a diagram of an example of transmitting
ultrasound streaming image data and ultrasound still image
data, performed by the ultrasound medical imaging appara-
tus 100, to an external device, according to an embodiment.

[0117] Referring to FIG. 7, the ultrasound medical imag-
ing apparatus 100 may generate ultrasound still image data
including a result value of measuring a size of at least a part
of the object included in the ultrasound image.

[0118] The ultrasound medical imaging apparatus 100
may receive a control signal for measuring a size of at least
a part of the object included in the ultrasound image from the
user. For example. as described above with reference to FIG.
6, the control signal may be a signal representing that the
setting of calipers on the ultrasound image is finished. As
another example, the control signal may be a signal for
detecting the object in the ultrasound image and detecting a
size of at least a part of the object (e.g., CRL of a fetus, NT,
IT, HC of a brain, BPD, OFD, Vp, TCD, CM, Femur, Tibia,
Fibula, Ulna, Radius, and Humerus of a bone, intima-media
thickness of a blood vessel, an area or a volume of a plug in
a blood vessel, etc.) by using the CAD.

[0119] The ultrasound medical imaging apparatus 100
may measure the size of at least a part of the object in
response to the control signal. Also, the ultrasound medical
imaging apparatus 100 may display an ultrasound image 30c¢
including the measuring result value.

[0120] According to an embodiment, the ultrasound medi-
cal imaging apparatus 100 may generate ultrasound still
image data including the result value of measuring the size
of at least a part of the object. The ultrasound still image data
may include the measuring result value on ultrasound image
data about the object. Alternatively, the ultrasound streaming
image data may include the measuring result value as a table
format as shown in FIG. 7.

[0121] According to an embodiment, the ultrasound medi-
cal imaging apparatus 100 may generate ultrasound still
image data including a measuring result value as a text data
format. When the measuring result value is included in the
ultrasound still image data as the text data format, the
ultrasound still image data of smaller size than the ultra-
sound still image data including the measuring result value
as an image data format may be generated. Also, since the
external device 200 receives the ultrasound still image data
including the measuring result value as the text data format,
the external device 200 may clearly display the measuring
result value.

[0122] The ultrasound medical imaging apparatus 100
may transmit the ultrasound still image data including the
measuring result value to the external device 200.

[0123] The external device 200 may display an ultrasound
streaming image 40c including the measuring result value,
based on the ultrasound streaming image data transmitted
from the ultrasound medical imaging apparatus 100. Also,
the external device 200 may display an ultrasound still
image 50c including the measuring result value based on the
ultrasound still image data.

[0124] Image quality of the ultrasound streaming image
40c¢ may degrade according to the network environment of
the communication network between the ultrasound medical
imaging apparatus 100 and the external device 200. How-
ever, since the ultrasound still image 50¢ of high image
quality is displayed, the doctor may identify the result value
of measuring at least a part of the object.
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[0125] FIG. 8 is a diagram of an example of transmitting
ultrasound streaming image data and ultrasound still image
data, performed by the ultrasound medical imaging appara-
tus 100, to an external device, according to an embodiment.
[0126] Referring to FIG. 8, the ultrasound medical imag-
ing apparatus 100 may generate a result report 304 including
the result value of measuring the size of at least a part of the
object included in the ultrasound image. The ultrasound
medical imaging apparatus 100 may display the result report
30d. The ultrasound medical imaging apparatus 100 may
generate ultrasound still image data including the result
report 30d.

[0127] For example, as shown in FIG. 8, the ultrasound
medical imaging apparatus 100 may display the result report
304 about breast lesions of the object. In detail, the result
report 30d may include information related to the ultrasound
image, e.g., that the ultrasound image shows which part of
the object, a location of a focal point, a depth of the focal
point, an inclination of an ultrasound irradiation surface of
the ultrasound probe 20, etc. Also, the result report 30d may
include information related to the lesion, e.g., a location of
the lesion, a size of the lesion, a shape of the lesion, and
tissues around the lesion. The result report 304 may include
the ultrasound image. The result report 30d may include the
measuring result value as a table format.

[0128] According to an embodiment, the ultrasound medi-
cal imaging apparatus 100 may generate the ultrasound still
image data including the result report 304 at least a part of
which is included as a test data format.

[0129] The ultrasound medical imaging apparatus 100
may transmit the ultrasound still image data including the
result report to the external device 200.

[0130] The external device 200 may display an ultrasound
streaming image 404 including the measuring result value,
based on the ultrasound streaming image data transmitted
from the ultrasound medical imaging apparatus 100. Also,
the external device 200 may display an ultrasound still
image 504 including the measuring result value based on the
ultrasound still image data.

[0131] Image quality of the ultrasound streaming image
40d may degrade according to the network environment of
the communication network between the ultrasound medical
imaging apparatus 100 and the external device 200. How-
ever, since an ultrasound still image 504 of high image
quality is displayed, the doctor may easily identify the result
report 30d.

[0132] FIG. 9 is a diagram of an example of transmitting
ultrasound streaming image data and ultrasound still image
data, performed by the ultrasound medical imaging appara-
tus 100, to an external device, according to an embodiment.
[0133] Referring to FIG. 9, the ultrasound medical imag-
ing apparatus 100 may transmit a result report 30e including
ultrasound image data and a result value of measuring at
least a part of the object to a server 400 connected through
the PACS. The ultrasound medical imaging apparatus 100
may receive a control signal from the user and transmit the
result report 30e to the server 400. For example, the ultra-
sound medical imaging apparatus 100 may receive a control
signal from the user for transmitting the ultrasound image
data and the result report 30e to the server 400. As another
example, when receiving a control signal representing diag-
nosis completion from the user, the ultrasound medical
imaging apparatus 100 may transmit the result report 30e to
the server 400.
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[0134] According to an embodiment, when receiving a
control signal, the ultrasound medical imaging apparatus
100 may generate ultrasound still image data including at
least one of the ultrasound image and the result report 30e.
[0135] According to an embodiment, when the ultrasound
medical imaging apparatus 100 transmits the result report
30e¢ to the server 400, the ultrasound medical imaging
apparatus 100 may generate ultrasound still image data
including at least one of the ultrasound image and the result
report 30e.

[0136] The ultrasound medical imaging apparatus 100
may transmit the ultrasound still image data including at
least one of the ultrasound image and the result report 30e
to the external device 200.

[0137] The external device 200 may display an ultrasound
streaming image 404 including the measuring result value,
based on the ultrasound streaming image data transmitted
from the ultrasound medical imaging apparatus 100. Also,
the external device 200 may display an ultrasound still
image 50e including the measuring result value based on the
ultrasound still image data.

[0138] Image quality of the ultrasound streaming image
40e¢ may degrade according to the network environment of
the communication network between the ultrasound medical
imaging apparatus 100 and the external device 200. How-
ever, since an ultrasound still image 50e of high image
quality is displayed, the doctor may easily identify at least
one of the ultrasound image and the result report 30e.
[0139] FIG. 10 is a diagram of an example of transmitting
ultrasound streaming image data and ultrasound still image
data, performed by the ultrasound medical imaging appara-
tus 100, to an external device, according to an embodiment.
[0140] Referring to FIG. 10, the ultrasound medical imag-
ing apparatus 100 may detect the number of movements of
the ultrasound probe 20 per unit time. When the number of
movements of the ultrasound probe 20 per unit time is equal
to or less than a reference that is set in advance, the
ultrasound medical imaging apparatus 100 may determine
that the user observes the region of interest.

[0141] According to an embodiment, when the ultrasound
probe 20 moves the reference number of times or less per
unit time, the ultrasound medical imaging apparatus 100
may generate the ultrasound still image data based on an
ultrasound image 30f of the object. For example, when the
ultrasound probe 20 moves three times or less per five
seconds, the ultrasound medical imaging apparatus 100 may
generate ultrasound still image data.

[0142] The ultrasound medical imaging apparatus 100
may transmit the ultrasound streaming image data and the
ultrasound still image data to the external device 200.

[0143] The external device 200 may display an ultrasound
streaming image 40f based on the ultrasound streaming
image data transmitted from the ultrasound medical imaging
apparatus 100. Also, the external device 200 may display an
ultrasound still image 50/based on the ultrasound still image
data.

[0144] Image quality of the ultrasound streaming image
40f' may degrade according to the network environment of
the communication network between the ultrasound medical
imaging apparatus 100 and the external device 200. How-
ever, since the ultrasound still image 50/ of high image
quality is displayed, the doctor may easily perform the
remote treatment.
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[0145] FIG. 11 is a diagram of an example of transmitting
ultrasound streaming image data and ultrasound still image
data, performed by the ultrasound medical imaging appara-
tus 100, to an external device, according to an embodiment.
[0146] Referring to FIG. 11, the ultrasound medical imag-
ing apparatus 100 may display a CAD result.

[0147] The ultrasound medical imaging apparatus 100
may detect a lesion by using the CAD and display the
detection result. As another example, the ultrasound medical
imaging apparatus 100 may detect and display a size of at
least a part of the object (e.g., CRL of a fetus, NT, IT, HC
of a brain, BPD, OFD, Vp, TCD, CM, Femur, Tibia, Fibula,
Ulna, Radius, and Humerus of a bone, intima-media thick-
ness of a blood vessel, an area or a volume of a plug in a
blood vessel, etc.) from the ultrasound image.

[0148] The ultrasound medical imaging apparatus 100
may receive a control signal from the user and may execute
apreset CAD function. For example, the ultrasound medical
imaging apparatus 100 may receive a control signal for
executing the CAD function for detecting the lesion from the
user, and detect the lesion. As another example, the ultra-
sound medical imaging apparatus 100 may receive a control
signal from the user for executing the CAD function that
detects a size of at least a part of the object, and detect the
lesion.

[0149] The ultrasound medical imaging apparatus 100
may display the result of executing the CAD function. For
example, the ultrasound medical imaging apparatus 100 may
detect the lesion from the ultrasound image of the object,
analyze the detected lesion, and display the analysis result.
Referring to FIG. 11, the ultrasound medical imaging appa-
ratus 100 may detect a lesion from an ultrasound image of
a thyroid, and display a result 30g of analyzing the lesion.
[0150] In detail, the ultrasound medical imaging apparatus
100 may display information related to the ultrasound
image, e.g., that the ultrasound image shows which part of
the object, a location of a focal point, a depth of the focal
point, an inclination of an ultrasound irradiation surface of
the ultrasound probe 20, etc. Also, the ultrasound medical
imaging apparatus 100 may display information related to
the lesion, e.g., a location of the lesion, a size of the lesion,
a shape of the lesion, and tissues around the lesion.

[0151] The ultrasound medical imaging apparatus 100
may generate ultrasound still image data including the result
30g of performing the CAD function. The ultrasound medi-
cal imaging apparatus 100 may generate ultrasound still
image data including the result 30g of performing the CAD
function as a text data format.

[0152] The ultrasound medical imaging apparatus 100
may transmit ultrasound still image data including the result
30g of performing the CAD function to the external device
200.

[0153] The external device 200 may display an ultrasound
streaming image 40g including the result 30g of performing
the CAD function, based on the ultrasound streaming image
data transmitted from the ultrasound medical imaging appa-
ratus 100. Also, the external device 200 may display an
ultrasound still image 50g including the result 30g of
performing the CAD function, based on the ultrasound still
image data.

[0154] Image quality of the ultrasound streaming image
40g may degrade according to the network environment of
the communication network between the ultrasound medical
imaging apparatus 100 and the external device 200. How-
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ever, since the ultrasound still image 50g of high image
quality is displayed, the doctor may identify the result value
of measuring at least a part of the object.

[0155] FIG. 12 is a diagram of an example of transmitting
ultrasound streaming image data and ultrasound still image
data, performed by the ultrasound medical imaging appara-
tus 100, to an external device, according to an embodiment.
[0156] The ultrasound medical imaging apparatus 100
may display a result 30%2 of detecting a lesion from the
ultrasound image of the object by using the CAD function.
In detail, as shown in FIG. 12, the ultrasound medical
imaging apparatus 100 may detect strain of a region A that
is suspected as a lesion and strain of a region B that is breast
fat, from an ultrasound image of a breast. The ultrasound
medical imaging apparatus 100 may calculate a ratio
between the strains of the region A and the region B. The
ultrasound medical imaging apparatus 100 may detect the
region A as the lesion based on the calculated ratio.

[0157] The ultrasound medical imaging apparatus 100
may display a result of analyzing the detected lesion. Dis-
playing of the result of analyzing the lesion is described
above with reference to FIGS. 7, 8, and 11, and detailed
descriptions of overlapping elements are omitted.

[0158] The ultrasound medical imaging apparatus 100
may generate ultrasound still image data including at least
one of the result 30/ of detecting the lesion by the CAD
function and the result of analyzing the detected lesion.
[0159] The ultrasound medical imaging apparatus 100
may transmit the ultrasound still image data to the external
device 200.

[0160] The external device 200 may display an ultrasound
streaming image 40/ including at least one of the result 30/
of detecting the lesion and the result of analyzing the
detected lesion, based on the ultrasound streaming image
data transmitted from the ultrasound medical imaging appa-
ratus 100. Also, the external device 200 may display the
ultrasound still image 50/ including at least one of the result
30/ of detecting the lesion and the result of analyzing the
detected lesion, based on the ultrasound still image data.
[0161] Image quality of the ultrasound streaming image
40/ may degrade according to the network environment of
the communication network between the ultrasound medical
imaging apparatus 100 and the external device 200. How-
ever, since the ultrasound still image 50/ of high image
quality is displayed, the doctor may identify the result value
of measuring at least a part of the object.

[0162] FIG. 13 is a diagram of an example of transmitting
ultrasound streaming image data and ultrasound still image
data, performed by the ultrasound medical imaging appara-
tus 100, to an external device, according to an embodiment.
[0163] The ultrasound medical imaging apparatus 100
may display a result 30i of detecting a lesion from the
ultrasound image of the object by using the CAD function.
For example, as shown in FIG. 13, the ultrasound medical
imaging apparatus 100 may display a result 30; of detecting
a region that is suspected as a lesion from an ultrasound
image of a thyroid. In detail, the ultrasound medical imaging
apparatus 100 may display the result 30i of detecting the
region suspected as a lesion by using contrast. The ultra-
sound medical imaging apparatus 100 may set the detected
region as a region of interest.

[0164] The ultrasound medical imaging apparatus 100
may display a result of analyzing the detected lesion. Dis-
playing of the result of analyzing the lesion is described
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above with reference to FIGS. 7, 8, and 11, and detailed
descriptions of overlapping elements are omitted.

[0165] The ultrasound medical imaging apparatus 100
may generate ultrasound still image data including at least
one of the result 30i of detecting the lesion by the CAD
function and the result of analyzing the detected lesion.
[0166] The ultrasound medical imaging apparatus 100
may transmit the ultrasound still image data to the external
device 200.

[0167] The external device 200 may display an ultrasound
streaming image 40i including at least one of the result 30i
of detecting the lesion and the result of analyzing the
detected lesion, based on the ultrasound streaming image
data transmitted from the ultrasound medical imaging appa-
ratus 100. Also, the external device 200 may display an
ultrasound still image 50i including at least one of the result
30i of detecting the lesion and the result of analyzing the
detected lesion, based on the ultrasound still image data.
[0168] Image quality of the ultrasound streaming image
40i may degrade according to the network environment of
the communication network between the ultrasound medical
imaging apparatus 100 and the external device 200. How-
ever, since the ultrasound still image 50i of high image
quality is displayed, the doctor may identify the result value
of measuring at least a part of the object.

[0169] FIG. 14 is a block diagram of the external device
200 that receives and displays ultrasound streaming image
data and ultrasound still image data, according to an embodi-
ment, and FIG. 15 is a diagram of an example of the external
device 200 displaying the ultrasound streaming image and
the ultrasound still image, according to an embodiment.
[0170] Referring to FIG. 14, the external device 200 may
include a controller 220, a display 240, a communicator 260,
and an input interface 270. However, not all the elements
shown in FIG. 14 are essential elements of the external
device 200. The external device 200 may include more or
less elements than those of FIG. 14.

[0171] The controller 220 may include at least one pro-
cessor. The controller 220 controls overall operations of the
external device 200. For example, the controller 220 may
generally control the input interface 270, the display 240, the
communicator 260, etc. by executing programs stored in a
memory (not shown). Also, the controller 220 may execute
functions of the external device 200 illustrated with refer-
ence to FIGS. 3 to 13, by executing the programs stored in
the memory (not shown).

[0172] According to an embodiment, the controller 220
may decode the ultrasound streaming image data transmitted
from the ultrasound medical imaging apparatus 100 to
display an ultrasound streaming image on the display 240.
[0173] According to an embodiment, the controller 220
may display an ultrasound still image on the display 240 by
using ultrasound still image data transmitted from the ultra-
sound medical imaging apparatus 100.

[0174] According to an embodiment, the controller 220
may change a size of a region of displaying at least one of
the ultrasound streaming image and the ultrasound still
image, based on a user input.

[0175] According to an embodiment, the controller 220
may display an ultrasound still image selected based on the
user input for selecting the ultrasound still image on the
display 240.

[0176] According to an embodiment, the controller 220
may check the network environment between the ultrasound
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medical imaging apparatus 100 and the external device 200
(e.g., a bandwidth of the network, performance of the
external device, capability, network speed, etc.) in real-time.
The controller 220 may identify representations in the
ultrasound medical imaging apparatus 100, based on
received MPD. The controller 220 may select an appropriate
representation based on the network environment, and con-
trol the communicator 260 to sequentially download frag-
ments of the selected representation.
[0177] The display 240 may display information pro-
cessed by the external device 200. Also, the display 240 may
display an ultrasound streaming image 40 based on ultra-
sound streaming image data received by the external device
200 from the ultrasound medical imaging apparatus 100.
The display 240 may display an ultrasound still image 50
based on ultrasound still image data received by the external
device 200 from the ultrasound medical imaging apparatus
100.
[0178] The communicator 250 may generate a communi-
cation network with the ultrasound medical imaging appa-
ratus 100. The communicator 250 may receive at least one
of the ultrasound streaming image data and the ultrasound
still image data from the ultrasound medical imaging appa-
ratus 100.
[0179] The input interface 270 may receive a control
signal from the user for displaying at least one of the
ultrasound streaming image and the ultrasound still image.
[0180] The input interface 270 may receive a control
signal from the user for changing a size of a region display-
ing at least one of the ultrasound streaming image and the
ultrasound still image.
[0181] The input interface 270 may receive a control
signal for selecting the ultrasound still image in order for the
ultrasound still image selected by the user to be displayed on
the display 240.
[0182] The above-described embodiments of the present
inventive concept may be embodied in form of a computer-
readable recording medium for storing computer executable
instructions and data. The instructions may be stored in form
of program codes and, when executed by a processor, may
perform a certain operation by generating a certain program
module. Also, when executed by a processor, the instruc-
tions may perform certain operations of the disclosed
embodiments.
[0183] It should be understood that embodiments
described herein should be considered in a descriptive sense
only and not for purposes of limitation. Descriptions of
features or aspects within each embodiment should typically
be considered as available for other similar features or
aspects in other embodiments.
[0184] 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 spirit and scope as defined by the following claims.
What is claimed is:
1. An ultrasound medical imaging apparatus comprising:
an ultrasound probe configured to transmit an ultrasound
signal to an object and receive an ultrasound echo
signal from the object;
at least one processor configured to obtain ultrasound
image data by using the ultrasound echo signal and
generate ultrasound streaming image data of the object
based on the ultrasound image data; and
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a communicator configured to transmit the ultrasound

streaming image data to an external device,

wherein the at least one processor is further configured to

generate ultrasound still image data based on the ultra-
sound image data when a preset event occurs, and the
communicator is further configured to transmit the
ultrasound still image data to the external device.

2. The ultrasound medical imaging apparatus of claim 1,
wherein the ultrasound still image data is data of an image
having a higher resolution than a resolution of a frame
included in the ultrasound streaming image data.

3. The ultrasound medical imaging apparatus of claim 1,
wherein the communicator is further configured to transmit
the ultrasound still image data and the ultrasound streaming
image data to the external device by respectively using
separate communication ports.

4. The ultrasound medical imaging apparatus of claim 3,
wherein the communicator is further configured to transmit
the ultrasound still image data to the external device in
priority over the ultrasound streaming image data, based on
a bandwidth and transmission speed of a communication
network formed between the ultrasound medical imaging
apparatus and the external device.

5. The ultrasound medical imaging apparatus of claim 1,
further comprising:

a display configured to display an ultrasound image of the

object based on the ultrasound image data; and
a user input interface configured to receive a control
signal for freezing the ultrasound image of the object,

wherein the at least one processor is further configured to
generate the ultrasound still image data based on the
frozen ultrasound image when receiving the control
signal.

6. The ultrasound medical imaging apparatus of claim 1,
further comprising:

a display configured to display an ultrasound image of the

object based on the ultrasound image data; and

a user input interface configured to receive a control

signal for setting calipers on the ultrasound image of
the object,

wherein the at least one processor is further configured to

generate the ultrasound still image data based on the
ultrasound image, on which the caliper is set, when
receiving the control signal.

7. The ultrasound medical imaging apparatus of claim 1,
further comprising:

a display configured to display an ultrasound image of the

object based on the ultrasound image data; and
a user input interface configured to receive a control
signal for measuring a size of at least a part of the object
included in the ultrasound image of the object,

wherein the at least one processor is further configured to
generate the ultrasound still image data including a
measuring result value based on the ultrasound image
of the object, when receiving the control signal.

8. The ultrasound medical imaging apparatus of claim 1,
further comprising:

a display configured to display a result report including a

result value of measuring at least a part of the object,
wherein the at least one processor is further configured to

generate the ultrasound still image data including the

result report when the result report is displayed.

9. The ultrasound medical imaging apparatus of claim 1,
wherein the communicator is further configured to transmit
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at least one of the ultrasound image data and a result report
including a result value of measuring at least a part of the
object, to a server connected through a picture archiving and
communication system (PACS), and the at least one proces-
sor is further configured to generate the ultrasound still
image data including at least one of the ultrasound image
data and the result report, when at least one of the ultrasound
image data and the result report including the result value of
measuring at least a part of the object is transmitted to the
server connected through the PACS.

10. The ultrasound medical imaging apparatus of claim 1,
further comprising:

a display configured to display an ultrasound image of the

object based on the ultrasound image data,

wherein the at least one processor is further configured to

generate the ultrasound still image data based on the
ultrasound image of the object, when the ultrasound
probe moves a predetermined reference number of
times or less per unit time.

11. A method of controlling an ultrasound medical imag-
ing apparatus, the method comprising:

transmitting an ultrasound signal to an object and receiv-

ing an ultrasound echo signal from the object;
obtaining ultrasound image data by using the ultrasound
echo signal;

generating ultrasound streaming image data of the object

based on the ultrasound image data;

transmitting the ultrasound streaming image data to an

external device;

when a preset event occurs, generating ultrasound still

image data based on the ultrasound image data; and
transmitting the ultrasound still image data to the external
device.

12. The method of claim 11, wherein the ultrasound still
image data is data of an image having a higher resolution
than a resolution of a frame included in the ultrasound
streaming image data.

13. The method of claim 11, wherein the ultrasound still
image data and the ultrasound streaming image data are
respectively transmitted to the external device by using
separate communication ports.

14. The method of claim 13, wherein the ultrasound still
image data is transmitted to the external device in priority
over the ultrasound streaming image data, based on a
bandwidth and transmission speed of a communication
network formed between the ultrasound medical imaging
apparatus and the external device.
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15. The method of claim 11, further comprising;

displaying an ultrasound image of the object based on the
ultrasound image data;

receiving a control signal for freezing the ultrasound
image of the object; and

generating the ultrasound still image data based on the
frozen ultrasound image when receiving the control
signal.

16. The method of claim 11, further comprising;

displaying an ultrasound image of the object based on the
ultrasound image data;

receiving a control signal for setting calipers on the
ultrasound image of the object; and

generating the ultrasound still image data based on the
ultrasound image, on which the caliper is set, when
receiving the control signal.

17. The method of claim 11, further comprising;

displaying an ultrasound image of the object based on the
ultrasound image data;

receiving a control signal for measuring a size of at least
a part of the object included in the ultrasound image of
the object; and

generating the ultrasound still image data including a
measuring result value based on the ultrasound image
of the object, when receiving the control signal.

18. The method of claim 11, further comprising;

displaying a result report including a result value of
measuring at least a part of the object; and

generating the ultrasound still image data including the
result report.

19. The method of claim 11, further comprising;

transmitting at least one of the ultrasound image data and
a result report including a result value of measuring at
least a part of the object, to a server connected through
a picture archiving and communication system (PACS);
and

generating the ultrasound still image data including at
least one of the ultrasound image data and the result
report.

20. The method of claim 11, further comprising;

displaying an ultrasound image of the object based on the
ultrasound image data; and

generating the ultrasound still image data based on the
ultrasound image of the object, when the ultrasound
probe moves a predetermined reference number of
times or less per unit time.
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