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(57) Disclosed are an ultrasound image providing ap-
paratus and method. The ultrasound image providing ap-
paratus includes an interface that displays a screen in-
cluding a gain setting window which includes a plurality
of slide bars for setting a plurality of time gain compen-
sation (TGC) values of ultrasound image data, and re-

Ultrasound image providing apparatus and method

ceives, through the gain setting window, a user input for
adjusting atleast one selected from the sizes and number
of slide bars, and a controller that performs control to
update and display the gain setting window, based on
the user input.

FIG. 1
;MQ
1100 1200
ULTRASOUND TRANSCEIVER 1210 MAGE PROCESSOR
RECEVER DATA PROCESSOR
1122 1124 1126 128 1212 1220
apLreal— anc 1| FECEPTON | [ summinG B MODE IMAGE i
2 R DELAYING UNIT| | UNIT PROCESSOR GENERATOR
1214
— 1110
C( PROBE [ TRANSMITTER AN (|1 ooeeLer L
1116 1114 1112 PROCESSOR
10 TRANSMISSION PULSE T
PULSER |— DEmeG ~— GENERATOR
1400
1300 - Dispiay |
COMMUNICATION MODULE 4349 1500
SERVER -{ " LOCAL AREA COMMUNICATION MODULE |- I
= 1320 1600
spearaTUSh = WIRED COMMUNICATION MODULE - INPUT DEVICE
1330 1700
PORTABLE - MOBILE COMMUNICATION MODULE
TERMINAL 1 OBILE COMMUNICATION MODY - CONTROLLER

00

Printed by Jouve, 75001 PARIS (FR)



1 EP 3 040 030 A1 2

Description
RELATED APPLICATION

[0001] This application claims the benefit of Korean
Patent Application No. 10-2014-0174279, filed on De-
cember 5, 2014, in the Korean Intellectual Property Of-
fice, the disclosure of which is incorporated herein in its
entirety by reference.

BACKGROUND
1. Field

[0002] One or more exemplary embodiments relate to
an ultrasound image providing apparatus and method,
and more particularly, to an ultrasound image providing
apparatus which includes a user interface for setting a
time gain compensation (TGC) value and an ultrasound
image providing method.

2. Description of the Related Art

[0003] Ultrasound diagnosis apparatuses transmit ul-
trasound signals generated by transducers of a probe to
an object and receive echo signals reflected from the
object, thereby obtaining at least one image of an internal
part of the object (e.g., soft tissue or blood flow). In par-
ticular, ultrasound diagnosis apparatuses are used for
medical purposes including observation of the interior of
an object, detection of foreign substances, and diagnosis
of damage to the object. Such ultrasound diagnosis ap-
paratuses provide high stability, display images in real
time, and are safe due to the lack of radioactive exposure,
compared to X-ray apparatuses. Therefore, ultrasound
diagnosis apparatuses are widely used together with oth-
er image diagnosis apparatuses including computed to-
mography (CT) apparatuses, magnetic resonance imag-
ing (MRI) apparatuses, and the like.

[0004] Generally, inan ultrasound beam which passes
through tissue, the amplitude or intensity thereof is re-
duced depending on a propagation distance. In regard
to attenuation, as a distance through which the ultra-
sound beam passes increases, amplitude is more re-
duced. The intensity of an ultrasound response signal
(an echo signal) received by attenuation is not constant.
That is, an ultrasound image based on the ultrasound
response signal may not have uniform brightness, or the
qualities of some ultrasound images may not be good.
Therefore, it is required to develop a system which ena-
bles a user to easily compensate for the sensitivity of an
ultrasound image.

SUMMARY

[0005] 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
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the presented exemplary embodiments.

[0006] According to one or more exemplary embodi-
ments, an ultrasound image providing apparatus in-
cludes: an interface that displays a screen including a
gain setting window which includes a plurality of slide
bars for setting a plurality of time gain compensation
(TGC) values of ultrasound image data, and receives,
through the gain setting window, a user input for adjusting
at least one selected from the sizes and number of slide
bars; and a controller that performs control to update and
display the gain setting window, based on the user input.
[0007] When the gain setting window is updated based
on the user input, the controller may update positions of
aplurality of adjustment buttons displayed on the plurality
of slide bars.

[0008] On the plurality of slide bars, a position of each
of the plurality of adjustment buttons may correspond to
a TGC value.

[0009] The interface may include a touch screen.
[0010] The gain setting window may include the plu-
rality of slide bars which are arranged along a vertical
axis, and the vertical axis may indicate a depth of an
ultrasound image.

[0011] The interface may receive a user input for in-
creasing or decreasing a horizontal-direction length of
each of the plurality of slide bars.

[0012] The interface may receive a user input for in-
creasing or decreasing the number of slide bars.

[0013] The interface may receive a user input for in-
creasing or decreasing the number of slide bars in a cer-
tain section of the vertical axis.

[0014] The interface may receive a user input for en-
larging and displaying the ultrasound image, and the con-
troller may perform control to increase and display the
number of slide bars.

[0015] The controller may perform control to change
and display at least one selected from sizes and number
of the plurality of slide bars according to a size of the
interface.

[0016] The plurality of TGC values respectively corre-
sponding to the plurality of slide bars may be displayed
as numbers.

[0017] When the gain setting window is updated based
on the user input, the controller may update the plurality
of TGC values respectively displayed on the plurality of
slide bars.

[0018] According to one or more exemplary embodi-
ments, an ultrasound image providing apparatus in-
cludes: a display that displays a screen including a gain
setting window which includes a plurality of slide bars for
setting a plurality of time gain compensation (TGC) val-
ues of ultrasound image data; a user input receiving unit
that receives, through the gain setting window, a user
input for adjusting at least one selected from sizes and
number of the plurality of slide bars; and a controller that
performs control to update and display the gain setting
window, based on the user input.

[0019] The controller may perform control to display
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the gain setting window in an interface of an external
device that operates in connection with the ultrasound
image providing apparatus, and adjust at least one se-
lected from sizes and number of the plurality of slide bars,
displayed in the interface of the external device, accord-
ing to a size of the interface of the external device.
[0020] According to one or more exemplary embodi-
ments, an ultrasound image providing method includes:
displaying a screen including a gain setting window which
includes a plurality of slide bars for setting a plurality of
time gain compensation (TGC) values of ultrasound im-
age data; receiving, through the gain setting window, a
user input for adjusting at least one selected from the
sizes and number of slide bars; and performing control
to update and display the gain setting window, based on
the user input.

[0021] The performing of the control may include, when
the gain setting window is updated based on the user
input, updating positions of a plurality of adjustment but-
tons displayed on the plurality of slide bars.

[0022] On the plurality of slide bars, a position of each
of the plurality of adjustment buttons may correspond to
a TGC value.

[0023] The displaying may include displaying the gain
setting window that includes the plurality of slide bars
which are arranged along a vertical axis, and the vertical
axis may indicate a depth of an ultrasound image.
[0024] The receiving of the user input may include re-
ceiving a user input for increasing or decreasing a hori-
zontal-direction length of each of the plurality of slide
bars.

[0025] The receiving of the user input may include re-
ceiving a user input for increasing or decreasing the
number of slide bars.

[0026] The receiving of the user input may include re-
ceiving a user input for increasing or decreasing the
number of slide bars in a certain section of the vertical
axis.

[0027] The receiving of the user input may include re-
ceiving a user input for enlarging and displaying the ul-
trasound image, and the performing of the control may
include performing control to increase and display the
number of slide bars.

[0028] According to one or more exemplary embodi-
ments, a non-transitory computer-readable storage me-
dium stores a program for executing the ultrasound im-
age providing method according to an exemplary em-
bodiment.

BRIEF DESCRIPTION OF THE DRAWINGS

[0029] These and/or other aspects will become appar-
ent and more readily appreciated from the following de-
scription of the exemplary embodiments, taken in con-
junction with the accompanying drawings in which:

FIG. 1 is a block diagram illustrating a configuration
of an ultrasound diagnosis apparatus according to
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an exemplary embodiment;

FIG.2is ablock diagram for describing an ultrasound
image providing apparatus according to an exem-
plary embodiment;

FIG. 3is ablock diagram for describing an ultrasound
image providing apparatus according to another ex-
emplary embodiment;

FIG. 4 is a diagram for describing an interface which
displays a screen including a gain setting window;
FIG.5illustrates an exemplary embodiment of a user
input which increases a length of a slide bar of a gain
setting window;

FIG.6illustrates an exemplary embodiment of a user
input which increases the number of slide bars in-
cluded in a gain setting window;

FIG. 7 illustrates an exemplary embodiment of an
input which increases the number of slide bars in a
first section of a gain setting window;

FIG. 8 illustrates an exemplary embodiment for in-
creasing the number of slide bars in a first section
of a gain setting window when a zoom input is re-
ceived;

FIG. 9 illustrates an exemplary embodiment of a
case in which ultrasound image data is supplied from
a cart-type ultrasound image providing apparatus to
a portable ultrasound image providing apparatus;
and

FIG. 10is aflowchartillustrating an ultrasound image
providing method according to an exemplary embod-
iment.

DETAILED DESCRIPTION

[0030] Reference will now be made in detail to exem-
plary embodiments, examples of which are illustrated in
the accompanying drawings, wherein like reference nu-
merals refer to like elements throughout. In this regard,
the present exemplary embodiments may have different
forms and should not be construed as being limited to
the descriptions set forth herein. Accordingly, the exem-
plary embodiments are merely described below, by re-
ferring to the figures, to explain aspects of the present
description.

[0031] The terms used in this specification are those
general terms currently widely used in the art in consid-
eration of functions regarding the inventive concept, but
the terms may vary according to the intention of those of
ordinary skill in the art, precedents, or new technology in
the art. Also, some terms may be arbitrarily selected by
the applicant, and in this case, the meaning of the se-
lected terms will be described in detail in the detailed
description of the present specification. Thus, the terms
used in the specification should be understood not as
simple names but based on the meaning of the terms
and the overall description of the invention.

[0032] Throughout the specification, it will also be un-
derstood that when a component "includes" an element,
unless there is another opposite description thereto, it
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should be understood that the component does not ex-
clude another element and may further include another
element. In addition, terms such as "... unit", "... module",
or the like refer to units that perform at least one function
or operation, and the units may be implemented as hard-
ware or software or as a combination of hardware and
software.

[0033] Throughout the specification, an "ultrasound
image" refers to an image of an object, which is obtained
using ultrasound waves. Furthermore, an "object" may
be a human, an animal, or a part of a human or animal.
For example, the object may be an organ (e.g., the liver,
the heart, the womb, the brain, a breast, or the abdomen),
a blood vessel, or a combination thereof. Furthermore,
the object may be a phantom. The phantom means a
material having a density, an effective atomic number,
and a volume that are approximately the same as those
of an organism. For example, the phantom may be a
spherical phantom having properties similar to a human
body.

[0034] Throughout the specification, a "user" may be,
but is not limited to, a medical expert, for example, a
medical doctor, a nurse, a medical laboratory technolo-
gist, or a medical imaging expert, or a technician who
repairs medical apparatuses.

[0035] Embodiments of the invention now will be de-
scribed more fully hereinafter with reference to the ac-
companying drawings, in which illustrative embodiments
of the invention are shown.

[0036] FIG. 1is a block diagram illustrating a configu-
ration of an ultrasound diagnosis apparatus 1000 accord-
ing to an exemplary embodiment. Referring to FIG. 1,
the ultrasound diagnosis apparatus 1000 may include a
probe 20, an ultrasound transceiver 1100, animage proc-
essor 1200, a communication module 1300, a display
1400, a memory 1500, an input device 1600, and a con-
troller 1700, which may be connected to one another via
buses 1800.

[0037] The ultrasound diagnosis apparatus 1000 may
be a cart type apparatus or a portable type apparatus.
Examples of portable ultrasound diagnosis apparatuses
may include, but are not limited to, a picture archiving
and communication system (PACS) viewer, a smart-
phone, a laptop computer, a personal digital assistant
(PDA), and a tablet PC.

[0038] The probe 20 transmits ultrasound waves to an
object 10 in response to a driving signal applied by the
ultrasound transceiver 1100 and receives echo signals
reflected by the object 10. The probe 20 includes a plu-
rality of transducers, and the plurality of transducers os-
cillate inresponse to electric signals and generate acous-
tic energy, that is, ultrasound waves. Furthermore, the
probe 20 may be connected to the main body of the ul-
trasound diagnosis apparatus 1000 by wire or wirelessly.
[0039] A transmitter 1110 supplies a driving signal to
the probe 20. The transmitter 1110 includes a pulse gen-
erator 1112, a transmission delaying unit 1114, and a
pulser 1116. The pulse generator 1112 generates pulses
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for forming transmission ultrasound waves based on a
predetermined pulse repetition frequency (PRF), and the
transmission delaying unit 1114 delays the pulses by de-
lay times necessary for determining transmission direc-
tionality. The pulses which have been delayed corre-
spond to a plurality of piezoelectric vibrators included in
the probe 20, respectively. The pulser 1116 applies a
driving signal (or a driving pulse) to the probe 20 based
on timing corresponding to each of the pulses which have
been delayed.

[0040] A receiver 1120 generates ultrasound data by
processing echo signals received from the probe 20. The
receiver 120 may include an amplifier 1122, an analog-
to-digital converter (ADC) 1124, areception delaying unit
1126, and a summing unit 1128. The amplifier 1122 am-
plifies echo signals in each channel, and the ADC 1124
performs analog-to-digital conversion with respect to the
amplified echo signals. The reception delaying unit 1126
delays digital echo signals output by the ADC 1124 by
delay times necessary for determining reception direc-
tionality, and the summing unit 1128 generates ultra-
sound data by summing the echo signals processed by
the reception delaying unit 1126. In some embodiments,
the receiver 1120 may not include the amplifier 1122. In
other words, if the sensitivity of the probe 20 or the ca-
pability of the ADC 1124 to process bits is enhanced, the
amplifier 1122 may be omitted.

[0041] The image processor 1200 generates an ultra-
sound image by scan-converting ultrasound data gener-
ated by the ultrasound transceiver 1100 and displays the
ultrasound image. The ultrasound image may be not only
a grayscale ultrasound image obtained by scanning an
object in an amplitude (A) mode, a brightness (B) mode,
and a motion (M) mode, but also a Doppler image show-
ing a movement of an object via a Doppler effect. The
Dopplerimage may be a blood flow Doppler image show-
ing flow of blood (also referred to as a color Doppler im-
age), a tissue Doppler image showing a movement of
tissue, or a spectral Doppler image showing a moving
speed of an object as a waveform.

[0042] A B mode processor 1212 extracts B mode
components from ultrasound data and processes the B
mode components. An image generator 1220 may gen-
erate an ultrasound image indicating signal intensities as
brightness based on the extracted B mode components
1212.

[0043] Similarly, a Doppler processor 1214 may ex-
tract Doppler components from ultrasound data, and the
image generator 1220 may generate a Doppler image
indicating a movement of an object as colors or wave-
forms based on the extracted Doppler components.
[0044] According to an embodiment, the image gener-
ator 1220 may generate a three-dimensional (3D) ultra-
sound image via volume-rendering with respect to vol-
ume data and may also generate an elasticity image by
imaging deformation of the object 10 due to pressure.
Furthermore, the image generator 1220 may display var-
ious pieces of additional information in an ultrasound im-
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age by using text and graphics. In addition, the generated
ultrasound image may be stored in the memory 1500.
[0045] A display 1400 displays the generated ultra-
sound image. The display 1400 may display not only an
ultrasound image, but also various pieces of information
processed by the ultrasound diagnosis apparatus 1000
on a screen image via a graphical user interface (GUI).
In addition, the ultrasound diagnosis apparatus 1000 may
include two or more displays 1400 according to embod-
iments.

[0046] When a touch pad forms a layer structure along
with a display panel to configure a touch screen, the dis-
play 1400 may perform a function of an input device 1600
in addition to a function of an output unit.

[0047] The communication module 1300 is connected
to a network 30 by wire or wirelessly to communicate with
an external device or a server. The communication mod-
ule 1300 may exchange data with a hospital server or
another medical apparatus in a hospital, which is con-
nected thereto via a PACS. Furthermore, the communi-
cation module 1300 may perform data communication
according to the digital imaging and communications in
medicine (DICOM) standard.

[0048] The communication module 1300 may transmit
or receive data related to diagnosis of an object, e.g., an
ultrasound image, ultrasound data, and Doppler data of
the object, via the network 30 and may also transmit or
receive medical images captured by another medical ap-
paratus, e.g., a computed tomography (CT) apparatus,
a magnetic resonance imaging (MRI) apparatus, or an
X-ray apparatus. Furthermore, the communication mod-
ule 1300 may receive information about a diagnosis his-
tory or medical treatment schedule of a patient from a
server and utilizes the received information to diagnose
the patient. Furthermore, the communication module
1300 may perform data communication not only with a
server or a medical apparatus in a hospital, but also with
a portable terminal of a medical doctor or patient.
[0049] The communication module 1300 is connected
to the network 30 by wire or wirelessly to exchange data
with a server 32, a medical apparatus 34, or a portable
terminal 36. The communication module 1300 may in-
clude one or more components for communication with
external devices. For example, the communication mod-
ule 1300 may include a local area communication module
1310, a wired communication module 1320, and a mobile
communication module 1330.

[0050] The local area communication module 1310 re-
fers to a module for local area communication within a
predetermined distance. Examples of local area commu-
nication techniques according to an embodiment may
include, but are not limited to, wireless LAN, Wi-Fi, Blue-
tooth, ZigBee, Wi-Fi Direct (WFD), ultra wideband
(UWB), infrared data association (IrDA), Bluetooth low
energy (BLE), and near field communication (NFC).
[0051] The wired communication module 1320 refers
to a module for communication using electric signals or
optical signals. Examples of wired communication tech-
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niques according to an embodiment may include com-
munication via a twisted pair cable, a coaxial cable, an
optical fiber cable, and an Ethernet cable.

[0052] The mobile communication module 1330 trans-
mits or receives wireless signals to or from at least one
selected from a base station, an external terminal, and
a server on a mobile communication network. The wire-
less signals may be voice call signals, video call signals,
or various types of data for transmission and reception
of text/multimedia messages.

[0053] The memory 1500 stores various data proc-
essed by the ultrasound diagnosis apparatus 1000. For
example, the memory 1500 may store medical data re-
lated to diagnosis of an object, such as ultrasound data
and an ultrasound image that are input or output, and
may also store algorithms or programs which are to be
executed in the ultrasound diagnosis apparatus 1000.
[0054] The memory 1500 may be any of various stor-
age media, e.g., a flash memory, a hard disk drive, EEP-
ROM, etc. Furthermore, the ultrasound diagnosis appa-
ratus 1000 may utilize web storage or a cloud server that
performs the storage function of the memory 1500 online.
[0055] The input device 1600 refers to a means via
which a user inputs data for controlling the ultrasound
diagnosis apparatus 1000. The input device 1600 may
include hardware components, such as a keypad, a
mouse, a touch pad, a touch screen, and a jog switch.
However, embodiments are not limited thereto, and the
input device 1600 may further include any of various other
input units including an electrocardiogram (ECG) meas-
uring module, a respiration measuring module, a voice
recognition sensor, a gesture recognition sensor, a fin-
gerprint recognition sensor, an iris recognition sensor, a
depth sensor, a distance sensor, etc.

[0056] The controller 1700 may control all operations
of the ultrasound diagnosis apparatus 1000. In other
words, the controller 1700 may control operations among
the probe 20, the ultrasound transceiver 1100, the image
processor 1200, the communication module 1300, the
display 1400, the memory 1500, and the input device
1600 shown in FIG. 1.

[0057] All or some of the probe 20, the ultrasound
transceiver 1100, the image processor 1200, the com-
munication module 1300, the display 1400, the memory
1500, the input device 1600, and the controller 1700 may
be implemented as software modules. However, embod-
iments are not limited thereto, and some of the compo-
nents stated above may be implemented as hardware
modules. Furthermore, at least one selected from the
ultrasound transceiver 1100, the image processor 1200,
and the communication module 1300 may be included
in the controller 1700. However, embodiments are not
limited thereto.

[0058] FIG. 2 is a block diagram for describing an ul-
trasound image providing apparatus 200 according to an
exemplary embodiment.

[0059] The ultrasound image providing apparatus 200
denotes an electronic apparatus that performs at least
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one selected from acquiring, processing, and displaying
of an ultrasound image. In detail, the ultrasound image
providing apparatus 200 according to an exemplary em-
bodiment denotes an apparatus that provides a user with
a GUI for setting a gain value used to generate an ultra-
sound image.

[0060] Referring to FIG. 2A, the ultrasound image pro-
viding apparatus 200 may include an interface 210 and
a controller 220.

[0061] The ultrasound image providing apparatus 200
of FIG. 2A may be included in the ultrasound diagnosis
apparatus 1000 described above with reference to FIG.
1, or may operate in connection with the ultrasound di-
agnosis apparatus 1000.

[0062] When the ultrasound image providing appara-
tus 200 of FIG. 2A is included in the ultrasound diagnosis
apparatus 1000 of FIG. 1, the interface 210 and the con-
troller 220 may respectively correspond to the display
1400 and controller 1700 of FIG. 1.

[0063] When the ultrasound image providing appara-
tus 200 operates in connection with the ultrasound diag-
nosis apparatus 1000, the ultrasound image providing
apparatus 200 may be included in the medical apparatus
34 or the portable 36 which is connected to the ultrasound
diagnosis apparatus 1000 over the network 30 of FIG. 1.
[0064] Theinterface 210 may display information proc-
essed by the ultrasound image providing apparatus 200.
Forexample, the interface 210 may display an ultrasound
image of an object on a screen and display a user inter-
face (Ul) or a GUI associated with setting a function. As
described above, the interface 210 may include a touch
screen in which a display panel and a touch pad form a
layer structure. When the interface 210 includes a touch
screen, the interface 210 may receive a user input.
[0065] Forexample, as illustrated in FIG. 4A, the inter-
face 210 may be a display 450 of a portable ultrasound
image providing apparatus 400a. As another example,
as illustrated in FIG. 4B, the interface 210 may be a dis-
play 404 that displays an ultrasound image generated by
a cart-type ultrasound image providing apparatus 400b.
As another example, as illustrated in FIG. 4C, the inter-
face 210 may be a display 402 which is provided in a
control panel of a cart-type ultrasound image providing
apparatus 400c separately from the display 404.

[0066] The interface 210 may display a screen includ-
ing a gain setting window that includes a plurality of slide
bars for setting a plurality of time gain compensation
(TGC) values of ultrasound image data. Each of the TGC
values denotes a value that is used to compensate for a
level of an ultrasound signal being reduced according to
a depth of a human body. A user may use a plurality of
slide bars, for differently setting a TGC value for each
depth of an ultrasound image. In an ultrasound image, a
depth value may increase in a direction from a boundary
surface to soft tissue of a diagnosis target, which is di-
agnosed by the ultrasound diagnosis apparatus 1000.
[0067] A plurality of slide bars 502 (see FIG. 5) accord-
ing to an exemplary embodiment may be arranged in a
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gain setting window along a vertical axis. The vertical
axis may indicate a depth of an ultrasound image.
[0068] Theinterface 210, as illustrated in FIG. 4A, may
display a screen that includes a gain setting window 430
and an ultrasound image 401 to which a plurality of TGC
values are applied. Detailed exemplary embodiments in
which a screen including a gain setting window is dis-
played will be described below with reference to FIGS.
4A to 4E.

[0069] The interface 210 may receive, through a gain
setting window, a user input for adjusting at least one
selected from the sizes and number of slide bars. Ac-
cording to an exemplary embodiment, the interface 210
may include a touch screen. When the interface 210 is
implemented with a touch screen, the interface 210 may
sense a touch input which is performed on a screen by
a stylus pen or a finger.

[0070] In detail, the touch screen may output a user
interface screen and receive a user input through the
output user interface screen. In detail, the touch screen
includes a touch pad (not shown) coupled to a display
panel (not shown), and outputs the user interface screen
onto the display panel. When the user touches a certain
point of the user interface screen, the touch pad senses
the touched point to recognize a certain command input
by the user.

[0071] The touch screen may display a user interface
screen which includes an ultrasound image, acquired
based on data which is acquired through ultrasound
scan, and a gain window for setting a TGC value.
[0072] In detail, the interface 210 may sense a touch
input by using a contact capacitive type, a press resistive
type, aninfrared sensing type, a surface ultrasound con-
ductive type, an integration tension measurement type,
or a piezo effect type. The touch input may be received
based on a touch gesture. Here, examples of the touch
gesture may include a tap, a touch and hold, a double
tap, a drag, panning, a flick, a drag and drop, a swipe, a
press, and a press and tap.

[0073] The controller 220 may perform control to up-
date and display a gain setting window, based on a user
input. For example, the controller 220 may increase or
decrease the number of slide bars included in the gain
setting window, based on the user input. Also, the con-
troller 220 may increase or decrease the number of slide
bars in a first section of a vertical axis, based on the user
input. A detailed exemplary embodimentfor updating and
displaying a gain setting window will be described in detail
with reference to FIGS. 5 to 8.

[0074] Referring to FIG. 2B, an ultrasound image pro-
viding apparatus 250 according to another exemplary
embodiment may include an interface 260 and a control-
ler 270.

[0075] Operations respectively performed by the inter-
face 260 and the controller 270 illustrated in FIG. 2B are
the same as operations respectively performed by the
interface 210 and the controller 220 described above with
reference to FIG. 2A. Therefore, the same descriptions



11 EP 3 040 030 A1 12

provided with regard to the interface 210 and the control-
ler 220 are not repeated.

[0076] A display 262 and a user input receiving unit
2640f the interface 260 of FIG. 2B may respectively per-
form operations performed by the interface 210 of FIG.
2A.

[0077] In detail, the display 262 may display a screen
including a gain setting window that includes a plurality
of slide bars for setting a plurality of TGC values of ultra-
sound image data. For example, as illustrated in FIG. 4A,
the display 262 may be the display 450 of the portable
ultrasound image providing apparatus 400a. As another
example, as illustrated in FIG. 4B, the display 262 may
be the display 404 that displays an ultrasound image gen-
erated by the cart-type ultrasound image providing ap-
paratus 400b. As another example, as illustrated in FIG.
4C, the display 262 may be the display 402 which is pro-
vided in the control panel of the cart-type ultrasound im-
age providing apparatus 400c separately from the display
404. The display 262 of FIG. 2B may correspond to the
display 1400 of FIG. 1.

[0078] The user input receiving unit 264 may receive,
through a gain setting window, a user input for adjusting
at least one selected from the sizes and number of slide
bars. For example, the user input receiving unit 264 may
include a keypad, a mouse, a touch pad, a touch screen,
a trackball, and a jog switch, but is not limited thereto.
The user input receiving unit 264 may include another
input device. The user input receiving unit 264 of FIG.
2B may correspond to the input device 1600.

[0079] When an external device operates in connec-
tion with the ultrasound image providing apparatus 200,
the controller 220 may perform control to display a gain
setting window on an interface of the external device.
The controller 220 may adjust at least one selected from
the sizes and number of slide bars displayed by the in-
terface of the external device.

[0080] FIG. 3 is a block diagram for describing an ul-
trasound image providing apparatus 300 according to
another exemplary embodiment.

[0081] In comparison with the ultrasound image pro-
viding apparatus 200 described above with reference to
FIG. 2A, the ultrasound image providing apparatus 300
includes a memory 330 and a communication module
340, and the other elements are the same as those of
the ultrasound image providing apparatus 200.

[0082] In detail, a user interface 310 and a controller
320 of the ultrasound image providing apparatus 300 cor-
respond to the interface 210 and controller 220 of the
ultrasound image providing apparatus 200 of FIG. 2A,
respectively. Thus, the same descriptions provided with
regard to the ultrasound image providing apparatus 200
of FIG. 2 are not repeated.

[0083] The memory 330 may store various data asso-
ciated with an ultrasound image. In detail, the memory
330 may store a captured ultrasound image. Also, the
memory 330 may store information about at least one
selected from the sizes and number of slide bars for set-
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ting a plurality of TGC values. For example, the memory
330 may store information about a size of a screen dis-
played by a display and information about the sizes and
number of slide bars corresponding to the size of the
screen. When the ultrasound image providing apparatus
300 is included in and operated by the ultrasound diag-
nosis apparatus 1000 of FIG. 1, the memory 330 of FIG.
3 may correspond to the memory 1500 of FIG. 1.
[0084] Moreover,the communication module 340 may
transmit or receive data to or from an external device
over a wired/wireless network. For example, when the
ultrasound image providing apparatus 300 is included in
and operated by the ultrasound diagnosis apparatus
1000 of FIG. 1, the communication module 340 corre-
sponds to the communication module 1300 of FIG. 1. In
this case, the communication module 340 may transmit
or receive data to or from the external server 32, the
medical apparatus 34, and the portable terminal 36.
[0085] Moreover, the user interface 310 may be of the
same type as that of the interface 210 of FIG. 2A. There-
fore, for describing the user interface 310, the same de-
scriptions provided with regard to the interface 210 of
FIG. 2A are not repeated.

[0086] FIG.4Aisadiagram for describing the interface
210 which displays a screen including a gain setting win-
dow.

[0087] Referringto FIG. 4A, each of the ultrasound im-
age providing apparatuses 200 and 300 may be imple-
mented as the portable ultrasound image providing ap-
paratus 400a. The portable ultrasound image providing
apparatus 400a may include, for example, a PACS view-
er, a smartphone, a laptop computer, a PDA, or a tablet
PC.

[0088] Referring to FIG. 4A, the interface 210 may in-
clude the display 450 of the portable ultrasound image
providing apparatus 400a. According to an exemplary
embodiment, the display 450 may display a screen that
includes an ultrasound image 401 and a gain setting win-
dow 403.

[0089] Referringto FIG. 4B, each of the ultrasound im-
age providing apparatuses 200 and 300 may be imple-
mented as the cart-type ultrasound image providing ap-
paratus 400b.

[0090] According to an exemplary embodiment illus-
trated in FIG. 4B, the interface 210 may include the dis-
play 404 that displays an ultrasound image provided by
the cart-type ultrasound image providing apparatus
400b. The display 404 may display a screen thatincludes
an ultrasound image 440 and a gain setting window 430.
In detail, as illustrated in FIG. 4B, the display 404 may
display a screen in which the ultrasound image 440 and
the gain setting window 430 are arranged in parallel. Also,
although not shown, the display 404 may display a screen
in which the ultrasound image 440 and the gain setting
window 430 are shown to overlap each other. The con-
troller 220 may perform control to change and display at
least one selected from the sizes and number of slide
bars according to a size of the display 404.
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[0091] According to another exemplary embodiment
illustrated in FIGS. 4C and 4D, the interface 210 may
include the display 402 that is provided in the control
panel of the cart-type ultrasound image providing appa-
ratus 400c separately from a display 404.

[0092] Referring to FIG. 4C, the display 404 may dis-
play a screen including an ultrasound image 406. Also,
the display 402 provided in the control panel may display
a screen that includes an ultrasound image 412 and a
gain setting window 410.

[0093] In detail, as illustrated in FIG. 4C, the display
402 of the control panel may display a screen in which
the ultrasound image 412 and the gain setting window
410 are arranged in parallel. Also, as illustrated in FIG.
4D, the display 402 of the control panel may display a
screen in which an ultrasound image 420 and the gain
setting window 410 are shown to overlap each other. The
controller 220 may perform control to change and display
at least one selected from the sizes and number of slide
bars according to a size of the display 402.

[0094] The ultrasound image 412 displayed on the
screen of the display 402 of the control panel of FIG. 4C
may correspond to the ultrasound image 406 of the dis-
play 404. Likewise, an ultrasound image 420 displayed
on the screen of the display 402 of the control panel of
FIG. 4D may correspond to an ultrasound image 406 of
the display 404. Also, the display 402 may display a
screen, which includes a virtual ultrasound image, in-
stead of a screen including an actual ultrasound image.
[0095] According to the exemplary embodiments illus-
trated in FIGS. 4A to 4D, a user may intuitively recognize
which depth of an ultrasound image a TGC value that is
capable of being set in each slide bar is a TGC value for.
[0096] According to an exemplary embodiment illus-
trated in FIG. 4E, the interface 210 may include a display
402 that is provided in a control panel of a cart-type ul-
trasound image providing apparatus 400e. The display
402 of the control panel may display a screen including
only a gain setting window 410.

[0097] In FIGS. 4A to 4E, an exemplary embodiment
in which the interface 210 provides a screen including a
gain setting window has been described above. Herein-
after, exemplary embodiments in which a user input is
received and a gain setting window is updated and dis-
played through the interface 210 will be described.
[0098] FIGS. 5to 8 are diagrams for describing a gain
setting window according to exemplary embodiments.
[0099] FIG. 5 illustrates an exemplary embodiment of
a user input which increases a length of a slide bar of a
gain setting window 510.

[0100] FIG. 5A illustrates a screen that includes the
gain setting window 510 and an ultrasound image 520 in
which a TGC value is set through the gain setting window
510.

[0101] The gain setting window 510 may include a plu-
rality of slide bars 502. For example, the gain setting win-
dow 510 may include eight or ten slide bars, but the
number of slide bars is not limited thereto. A plurality of
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adjustment buttons 506 may be displayed on the plurality
of slide bars 502, respectively. A gradation 508 indicating
a depth value of an ultrasound image, corresponding to
a TGC value which is set by each of a plurality of slide
bars, may be displayed on the right of the slide bar 502.
A button 504 for receiving a user input, which increases
or decreases a horizontal-direction length of each of a
plurality of slide bars, may be displayed on the left of the
slide bar 502.

[0102] FIG. 5B illustrates an example of a gain setting
window 511 which has been updated after a user input
which increases a horizontal-direction length of each of
a plurality of slide bars is received through a gain setting
window 511.

[0103] For example, as illustrated in FIG. 5B, a user
may touch and drag the button 504 to a certain position.
The ultrasound image providing apparatus 200 may in-
crease or decrease a horizontal-direction length of each
of a plurality of slide bars included in the gain setting
window 510, based on a user input. For example, as il-
lustrated in FIG. 5B, the ultrasound image providing ap-
paratus 200 may increase a horizontal-direction length
of each of a plurality of slide bars so as to correspond to
a distance by which the user has touched and dragged
the button 504. Also, the horizontal-direction length of
each of the plurality of slide bars may be adjusted based
on the number of times the user touches the button 504,
a touched intensity, and a touch time.

[0104] Moreover, one screen includes the ultrasound
image 520 and the gain setting window 510, and when
a size of the gain setting window 510 increases or de-
creases, the controller 210 may decrease or increase a
size of the ultrasound image 520 in response to the in-
crease or decrease in the size of the gain setting window
510. For example, as illustrated in FIG. 5B, when a size
of the updated gain setting window 511 increases, the
controller 210 may decrease the size of the ultrasound
image 520 so that the updated gain setting window 511
and the ultrasound image 520 are included in one screen.
[0105] When the size of the gain setting window 510
increases to a certain size or more, the controller 210
may remove the ultrasound image 520 included in a
screen and outputa screenincluding only the gain setting
window 510. When the gain setting window 510 is up-
dated based on a user input, the ultrasound image pro-
viding apparatus 200 may update positions of the plurality
of adjustment buttons 506 displayed on a plurality of slide
bars. The positions of the plurality of adjustment buttons
506 displayed on the plurality of slide bars may corre-
spond to a plurality of TGC values which are set in data
of the ultrasound image 520. Also, although not shown,
the ultrasound image providing apparatus 200 may dis-
play, as numbers, a plurality of TGC values respectively
corresponding to a plurality of slide bars.

[0106] As illustrated in FIG. 5B, by increasing a hori-
zontal-direction length of each of a plurality of slide bars,
the user precisely controls a TGC value of the ultrasound
image 520.
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[0107] FIG. 6 illustrates an exemplary embodiment of
a user input which increases the number of slide bars
included in a gain setting window 610.

[0108] FIG. 6A illustrates a screen that includes the
gain setting window 510 and an ultrasound image 620 in
which a TGC value is set through the gain setting window
610. For describing the gain setting window 610 of FIG.
6, the same descriptions provided with regard to the gain
setting window 510 of FIG. 5 are not repeated. The gain
setting window 610 may display a button 602 for receiving
a user input which increases or decreases the number
of slide bars.

[0109] FIG. 6B illustrates an example of a gain setting
window 611 which has been updated after a user input
which increases the number of slide bars is received
through the gain setting window 610.

[0110] For example, a user may increase the number
of slide bars by tapping or pressing the button 602. As
another example, the user may decrease the number of
slide bars by double tapping the button 602. When the
gain settingwindow 610 is updated based ona userinput,
the ultrasound image providing apparatus 200 may up-
date digits of a plurality of TGC values displayed on a
plurality of slide bars.

[0111] As illustrated in FIG. 6B, by increasing the
number of slide bars, the user may more finely segment
a depth of the ultrasound image 620 to adjust a TGC
value.

[0112] FIG. 7 illustrates an exemplary embodiment of
an input which increases the number of slide bars in a
first section 730 of a gain setting window 710.

[0113] FIG. 7A illustrates a screen that includes the
gain setting window 710 and an ultrasound image 720 in
which a TGC value is set through the gain setting window
710. For describing the gain setting window 710 of FIG.
7, the same descriptions provided with regard to the gain
setting window 510 of FIG. 5 are not repeated. The gain
setting window 710 may display a button 702 for receiving
a user input which increases or decreases the number
of slide bars in the first section 730. The first section 730
may set by a user input.

[0114] FIG. 7B illustrates an example of a gain setting
window 711 which has been updated after a user input
which increases the number of slide bars in the first sec-
tion 730 is received.

[0115] For example, a user may increase the number
of slide bars in the first section 730 by tapping or pressing
the button 702. Also, the user may decrease the number
of slide bars by double tapping the button 702.

[0116] When the user desires to finely adjust a TGC
value corresponding to the first section 730 of the ultra-
sound image 720, as illustrated in FIG. 7B, the user seg-
ments and controls the TGC value by increasing the
number of slide bars in the first section 730.

[0117] FIG. 8illustrates an exemplary embodiment for
increasing the number of slide bars in a first section 830
of a gain setting window 810 when a zoom input is re-
ceived.
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[0118] FIG. 8 illustrates a screen which includes the
gain setting window 810 and an enlarged ultrasound im-
age 820. The enlarged ultrasound image 820 is an image
which has been enlarged based on a zoom input of a
user. A before-enlargement ultrasound image 840 and a
portion 842 corresponding to the enlarged ultrasound im-
age 820 may be displayed in the enlarged ultrasound
image 820. As illustrated in FIG. 8, when the ultrasound
image providing apparatus 200 receives the zoom input
of the user, the number of slide bars may increase in the
first section 830 corresponding to a zoomed portion.
[0119] When the user desires to finely adjust a TGC
value of a certain portion of the ultrasound image 820,
the user may segment and control the TGC value by en-
larging the ultrasound image 820 and simultaneously in-
creasing the number of slide bars in the first section 830
corresponding to the enlarged portion 842.

[0120] FIG. 9 illustrates an exemplary embodiment of
a case in which ultrasound image data is supplied from
a cart-type ultrasound image providing apparatus to a
portable ultrasound image providing apparatus.

[0121] Referring to FIG. 9, a cart-type ultrasound im-
age providing apparatus 910 may include a display 404
and a display 402 which is provided in a control panel.
For example, a user may check ultrasound images re-
spectively displayed by the display 402 and display 404
of the cart-type ultrasound image providing apparatus
910. Subsequently, the user may transmit ultrasound im-
age data from the cart-type ultrasound image providing
apparatus 910 to a portable terminal 920. A display 950
included in the portable terminal 920 may be of a type
which differs from that of the display 402 and the display
404. When the transmitted ultrasound image data is dis-
played on the portable terminal 920, a size of an ultra-
sound image 901 and a size of a gain setting window 903
may be adjusted according to a type of the display 950
of the portable terminal 920. Also, the cart-type ultra-
sound image providing apparatus 910 may adjust at least
one selected from the sizes and number of slide bars
included in the gain setting window 903.

[0122] For example, a size of the display 950 of FIG.
9 may be smaller than that of the display 402. In this
case, the number of slide bars included in the gain setting
window 903 may be adjusted to be less than the number
of slide bars included in a gain setting window displayed
by the display 402.

[0123] Moreover, thedisplay 950 of FIG. 9 may display
a screen in which the ultrasound image 901 and the gain
setting window 903 are arranged in parallel. In this case,
a size of the ultrasound image 901 and a size of the gain
setting window 903 may be smaller than a size of an
ultrasound image displayed by the display 404 and a size
of a gain setting window displayed by the display 402.
Likewise, the number of slide bars included in the gain
setting window 903 may be adjusted to be less than the
number of slide bars included in the gain setting window
displayed by the display 402.

[0124] FIG. 10is a flowchart illustrating an ultrasound
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image providing method according to an exemplary em-
bodiment.

[0125] The ultrasound image providing method ac-
cording to an exemplary embodiment may be performed
by the above-described ultrasound image providing ap-
paratus 200 (300).

[0126] In operation S110, the ultrasound image pro-
viding apparatus 200 (300) may display a screen includ-
ing a gain setting window which includes a plurality of
slide bars for setting a plurality of TGC values of ultra-
sound image data.

[0127] In operation S120, the ultrasound image pro-
viding apparatus 200 (300) may receive, through the gain
setting window, a user input for adjusting at least one
selected from the sizes and number of slide bars.
[0128] In operation S130, the ultrasound image pro-
viding apparatus 200 (300) may perform controlto update
and display the gain setting window, based on the user
input.

[0129] It should be understood that the exemplary em-
bodiments described therein should be considered in a
descriptive sense only and not for purposes of limitation.
Descriptions of features or aspects within each exempla-
ry embodiment should typically be considered as avail-
able for other similar features or aspects in other exem-
plary embodiments.

[0130] While one or more exemplary 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.

Claims

1. An ultrasound image providing apparatus compris-
ing:

an interface that displays a screen including a
gain setting window which includes a plurality of
slide bars for setting a plurality of time gain com-
pensation (TGC) values of ultrasound image da-
ta, and receives, through the gain setting win-
dow, a user input for adjusting at least one se-
lected from the sizes and number of slide bars;
and

a controller that performs control to update and
display the gain setting window, based on the
user input.

2. The ultrasound image providing apparatus of claim
1, wherein, when the gain setting window is updated
based on the user input, the controller updates po-
sitions of a plurality of adjustment buttons displayed
on the plurality of slide bars.

3. The ultrasound image providing apparatus of claim
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10

10.

1.

2, wherein, on the plurality of slide bars, a position
of each of the plurality of adjustment buttons corre-
sponds to a TGC value.

The ultrasound image providing apparatus of claim
1, wherein the interface comprises a touch screen.

The ultrasound image providing apparatus of claim
1, wherein,

the gain setting window comprises the plurality of
slide bars which are arranged along a vertical axis,
and

the vertical axis indicates a depth of an ultrasound
image.

The ultrasound image providing apparatus of claim
5, wherein the interface receives a user input for in-
creasing or decreasing a horizontal-direction length
of each of the plurality of slide bars.

The ultrasound image providing apparatus of claim
5, wherein the interface receives a user input for in-
creasing or decreasing the number of slide bars.

The ultrasound image providing apparatus of claim
7, wherein the interface receives a user input for in-
creasing or decreasing the number of slide bars in
a certain section of the vertical axis.

The ultrasound image providing apparatus of claim
1, wherein the controller performs control to change
and display at least one selected from the sizes and
number of slide bars according to a size of the inter-
face.

An ultrasound image providing apparatus compris-
ing:

a display that displays a screen including a gain
setting window which includes a plurality of slide
bars for setting a plurality of time gain compen-
sation (TGC) values of ultrasound image data;
a user inputreceiving unit that receives, through
the gain setting window, a user input for adjust-
ing at least one selected from the sizes and
number of slide bars; and

a controller that performs control to update and
display the gain setting window, based on the
user input.

The ultrasound image providing apparatus of claim
10, wherein the controller performs control to display
the gain setting window on aninterface of an external
device that operates in connection with the ultra-
sound image providing apparatus, and adjusts at
least one selected from the sizes and number of slide
bars, displayed on the interface of the external de-
vice, according to a size of the interface of the ex-
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ternal device.
An ultrasound image providing method comprising:

displaying a screen including a gain setting win-
dow which includes a plurality of slide bars for
setting a plurality of time gain compensation
(TGC) values of ultrasound image data;
receiving, through the gain setting window, a us-
er input for adjusting at least one selected from
the sizes and number of slide bars; and
performing control to update and display the
gain setting window, based on the user input.

The ultrasound image providing method of claim 12,
wherein the performing of the control comprises,
when the gain setting window is updated based on
the user input, updating positions of a plurality of
adjustment buttons displayed on the plurality of slide
bars.

The ultrasound image providing method of claim 11,
wherein,

the displaying comprises displaying the gain setting
window that includes the plurality of slide bars which
are arranged along a vertical axis, and

the vertical axis indicates a depth of an ultrasound
image.

A non-transitory computer-readable storage medi-
um storing a program for executing the ultrasound
image providing method of one of claims 12 to 14.
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