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7) ABSTRACT

A method of displaying an ultrasound image includes read-
ing, based on a user’s input, the ultrasound image stored in
a storage medium; displaying, on a screen, the ultrasound
image and TGC information that is matched to the ultra-
sound image; receiving an input of modifying the TGC
information by adjusting a TGC value in the TGC informa-
tion, the at least one TGC value corresponding to a depth
value; and updating the ultrasound image based on the
modified TGC information.
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FIG. 1
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FIG. 2A




Patent Application Publication  Dec. 1,2016 Sheet 3 of 37 US 2016/0345936 Al

FiG. 2B




Patent Application Publication  Dec. 1,2016 Sheet 4 of 37 US 2016/0345936 Al

FIG. 3

|

READ ULTRASQUND IMAGE STORED IN  #—S§310
STORAGE MEDIUM |

]

DISPLAY ULTRASOUND IMAGE AND TGC  §—S320
INFORMATION MATCHED TO ULTRASQUND §
IMAGE ON SCREEN

RECEIVE INPUT OF MODIFYING TGC | 8330
INFORMATION

UPDATE ULTRASOUND IMAGE BASED ON §— 8340
MODIFIED TGC INFORMATICN |

END )



Patent Application Publication  Dec. 1,2016 Sheet 5 of 37 US 2016/0345936 Al

FIG. 4
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FIG. S5A
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FIG. 5C
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FIG. 7
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FIG. 8B
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FIG. 11
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ULTRASOUND APPARATUS AND METHOD
OF DISPLAYING ULTRASOUND IMAGES

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application claims priority from Korean Pat-
ent Application No. 10-2015-0076617, filed on May 29,
2013, in the Korean Intellectual Property Office, the disclo-
sure of which is incorporated herein in its entirety by
reference.

BACKGROUND

[0002] 1. Field

[0003] Apparatuses and methods consistent with exem-
plary embodiments relate to adjusting parameters related to
ultrasound echo signal data and displaying ultrasound
images.

[0004] 2. Description of the Related Art

[0005] Ultrasound diagnostic apparatuses transmit ultra-
sound signals from a surface of a body of an object towards
a part in the body and receive echo signals reflected from the
object, thereby obtaining images of an internal part of the
object (e.g., soft tissues or blood flow).

[0006] The ultrasound diagnostic apparatuses are small,
cost-efficient, and capable of real-time displaying of images.
Also, the ultrasound diagnostic apparatuses provide a high
level of stability because there is no radioactive exposure.
Therefore, the ultrasound diagnostic apparatuses are widely
used.

[0007] In ultrasound, an amplitude and intensity of ultra-
sound beams that penetrate through the tissues decrease as
a transmission distance increases. Attenuation is a phenom-
enon in which the amplitude decreases by a greater degree
as the ultrasound beams penetrate through a longer distance.
Due to the attenuation, intensity of received ultrasound echo
signals may be irregular. That is, ultrasound images based on
the ultrasound echo signals might not have uniform bright-
ness or some ultrasound images may be of bad quality.
Therefore, there is a need for apparatuses and methods to
allow a user to easily compensate for sensitivity of ultra-
sound images.

SUMMARY

[0008] Exemplary embodiments address at least the above
problems and/or disadvantages and other disadvantages not
described above. Also, the exemplary embodiments are not
required to overcome the disadvantages described above,
and may not overcome any of the problems described above.
[0009] One or more exemplary embodiments provide an
ultrasound apparatus that reads ultrasound images from a
storage medium, adjusts parameters related to ultrasound
echo signal data of the read ultrasound images, and com-
pensates for sensitivity of stored ultrasound images, and a
method of displaying the ultrasound images.

[0010] According to an aspect of an exemplary embodi-
ment, a method of displaying an ultrasound image includes
reading, based on a user’s input, the ultrasound image stored
in a storage medium; displaying, on a screen, the ultrasound
image and time gain compensation (TGC) information that
is matched to the ultrasound image; receiving an input of
modifying the TGC information by adjusting at least one
TGC value in the TGC information, the at least one TGC
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value corresponds to at least one depth value; and updating
the ultrasound image based on the modified TGC informa-
tion.

[0011] In an exemplary embodiment, the storage medium
includes an external storage medium provided outside an
ultrasound apparatus.

[0012] In an exemplary embodiment, the reading of the
ultrasound image includes reading the TGC information that
is matched to the ultrasound image and stored in the storage
medium.

[0013] In an exemplary embodiment, the reading of the
ultrasound image includes displaying a list of a plurality of
ultrasound images stored in the storage medium; and receiv-
ing an input of selecting the ultrasound image from the list
of the plurality of ultrasound images.

[0014] In an exemplary embodiment, the reading of the
ultrasound image includes receiving the ultrasound image,
stored in an external device, from the external device.
[0015] In an exemplary embodiment, the displaying of the
TGC information includes displaying, on an area of the
screen, a TGC line that indicates a first TGC value set
included in the TGC information, and the receiving of the
input of modifying the TGC information includes receiving
an input of modifying the first TGC value set to a second
TGC value set via the TGC line.

[0016] In an exemplary embodiment, the receiving of the
input of modifying the first TGC value set to the second
TGC value set includes, when a plurality of slider bars are
displayed in the area of the screen, receiving an input of
moving at least one adjustment button among adjustment
buttons located at an intersection of the TGC line and the
slider bars.

[0017] In an exemplary embodiment, the receiving of the
input of modifying the first TGC value set to the second
TGC value set includes displaying a list of a plurality of
TGC preset values sets; and receiving an input of selecting
the second TGC value set from the list.

[0018] In anexemplary embodiment, the displaying of the
list includes displaying text that indicates the plurality of
TGC preset value sets.

[0019] In an exemplary embodiment, the method of dis-
playing the list includes displaying TGC line images that
respectively represent the plurality of TGC preset value sets.
[0020] In an exemplary embodiment, the updating of the
ultrasound image includes applying the at least one adjusted
TGC value to ultrasound echo signal data of the ultrasound
image.

[0021] In an exemplary embodiment, the updating of the
ultrasound image includes selecting a second ultrasound
image frame that corresponds to the second TGC value set
among a plurality ultrasound image frames that respectively
correspond to a plurality of TGC value sets; and displaying
the second ultrasound image instead of a first ultrasound
image frame that corresponds to the first TGC value set.
[0022] In an exemplary embodiment, the method further
includes matching the updated ultrasound image to the
modified TGC information and storing the updated ultra-
sound image.

[0023] According to an aspect of an exemplary embodi-
ment, an ultrasound apparatus includes a touch screen con-
figured to display an ultrasound image read from a storage
medium and TGC information that is matched to the ultra-
sound image, and receive an input of modifying the TGC
information by adjusting at least one TGC value in the TGC
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information, the at least one TGC value corresponds to at
least one depth value; and a controller configured to control
the touch screen such that the ultrasound image is updated
based on the modified TGC information.

[0024] In an exemplary embodiment, the controller is
further configured to read, from the storage medium, the
ultrasound image and the TGC information that is matched
to the ultrasound image and stored in the storage medium.
[0025] In an exemplary embodiment, the ultrasound appa-
ratus further includes a communication interface configured
to receive the ultrasound image, stored in an external device,
from the external device.

[0026] In an exemplary embodiment, the touch screen is
further configured to display, on an area of the touch screen,
a TGC line that indicates a first TGC value set included in
the TGC information, and receive an input of modifying the
first TGC value set to a second TGC value set via the TGC
line.

[0027] In an exemplary embodiment, the touch screen is
further configured to display a list of a plurality of TGC
preset values sets, and receive an input of selecting the
second TGC value set from the list.

[0028] In an exemplary embodiment, in order to display
the list of the plurality of TGC preset value sets, the touch
screen is further configured to display text or TGC line
images that represent the plurality of TGC preset value sets.
[0029] In an exemplary embodiment, the controller is
further configured to update the ultrasound image by apply-
ing the at least one adjusted TGC value to ultrasound echo
signal data of the ultrasound image.

[0030] In an exemplary embodiment, the controller is
further configured to update the ultrasound image by select-
ing a second ultrasound image frame that corresponds to the
second TGC value set among a plurality ultrasound image
frames that respectively correspond to a plurality of TGC
value sets, and displaying, on the touch screen, the second
ultrasound image instead of a first ultrasound image frame
that corresponds to the first TGC value set.

[0031] In an exemplary embodiment, the controller is
further configured to match the updated ultrasound image to
the modified TGC information and store the updated ultra-
sound image.

[0032] According to an aspect of an exemplary embodi-
ment, a method of displaying an ultrasound image includes
reading an ultrasound image that is matched to a first TGC
value set from a storage medium; displaying, on a first area
of a screen, the ultrasound image matched to a first TGC
value set; displaying, on a second area of the screen, a gain
setting window for adjusting TGC values that correspond to
aplurality of depth values of the ultrasound image; receiving
a second TGC value set via the gain setting window; and
updating the ultrasound image matched to a first TGC value
set, based on the second TGC value set.

[0033] In an exemplary embodiment, the displaying of the
gain setting window includes displaying a plurality of slider
bars respectively corresponding to a plurality of depth
values; and initializing locations of buttons on the plurality
of slider bars.

[0034] In an exemplary embodiment, the receiving of the
second TGC value set via the gain setting window includes
receiving an input of adjusting the locations of the buttons
on the plurality of slider bars to corresponding locations in
the second TGC value set.
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[0035] 1In an exemplary embodiment, the receiving of the
second TGC value set via the gain setting window includes
displaying a list of a plurality of TGC preset value sets; and
receiving an input of selecting the second TGC value set
from the list.

[0036] In an exemplary embodiment, the updating of the
ultrasound image includes applying second TGC values in
the second TGC value set to ultrasound echo signal data of
the ultrasound image.

[0037] In an exemplary embodiment, the method further
includes matching the updated ultrasound image to the
second TGC value set and storing the updated ultrasound
image.

[0038] According to an aspect of an exemplary embodi-
ment, an ultrasound apparatus includes a touch screen con-
figured to display, on a first area, an ultrasound image that
is read from a storage medium and matched to a first TGC
value set, display, on a second area, a gain setting window
for adjusting TGC values that respectively correspond to a
plurality of depth values of the ultrasound image that is
matched to the first TGC value set, and receive a second
TGC value set via the gain setting window; and a controller
configured to update the ultrasound image matched to the
first TGC value set, based on the second TGC value set.

BRIEF DESCRIPTION OF THE DRAWINGS

[0039] The above and/or other aspects will become more
apparent by describing certain exemplary embodiments with
reference to the accompanying drawings, in which:

[0040] FIGS. 1, 2A, and 2B are diagrams of an ultrasound
apparatus according to an exemplary embodiment;

[0041] FIG. 3 is a flowchart for describing a method of
displaying an ultrasound image, according to an exemplary
embodiment;

[0042] FIG. 4 is a diagram for describing an example of
storing ultrasound echo signal data and TGC information in
a storage medium;

[0043] FIG. 5A is a diagram of a screen for selecting an
ultrasound image stored in a storage medium;

[0044] FIG. 5B is a diagram of a screen showing TGC
information that is matched to a stored image;

[0045] FIG. 5C is a diagram of a screen for receiving an
input of modifying TGC information;

[0046] FIG. 5D is a diagram of a screen showing an
ultrasound image that is updated according to modified TGC
information;

[0047] FIG. 6 is a diagram for describing an example of
storing a plurality of ultrasound image frames related to
ultrasound echo signal data in a storage medium;

[0048] FIG. 7 is a flowchart of a method of selecting an
ultrasound image frame corresponding to new TGC infor-
mation, according to an exemplary embodiment;

[0049] FIGS. 8A and 8B are examples of displaying, when
a new TGC value is received via a TGC line, an ultrasound
image frame corresponding to the new TGC value;

[0050] FIG. 9 is a flowchart of a method of displaying an
ultrasound image, according to an exemplary embodiment;
[0051] FIGS.10A,10B, and 10C are diagrams for describ-
ing an ultrasound apparatus updating an ultrasound image
that is read from a storage medium based on a new TGC line
that is input via a gain setting window;

[0052] FIG. 11 is a flowchart of a method of modifying
TGC information, according to an exemplary embodiment;
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[0053] FIGS. 12A, 12B, and 12C are diagrams of
examples of providing a list of prestored TGC values;
[0054] FIGS. 13A, 13B, and 13C are diagrams of
examples for providing a list of prestored TGC values on a
control panel, separately from a main screen displaying an
ultrasound image;

[0055] FIG. 13D is a diagram of ultrasound images that
correspond to a selected prestored TGC value set;

[0056] FIG. 14 is a flowchart of a method of providing
TGC information that is matched to each of ultrasound
images, according to an exemplary embodiment;

[0057] FIG. 15 is a diagram of TGC information that
corresponds to each of ultrasound images;

[0058] FIG. 16 is a flowchart of a method of simultane-
ously updating ultrasound images based on TGC values that
correspond to depth values that are set via a gain setting
window, according to an exemplary embodiment;

[0059] FIG. 17 is a diagram for describing an example of
simultaneously updating ultrasound images based on TGC
values that correspond to depth values that are set via a gain
setting window;

[0060] FIG. 18 is a flowchart of a method of updating an
ultrasound image received from an external device by modi-
fying TGC information that corresponds to the received
ultrasound image;

[0061] FIG. 19 is a diagram for describing an example of
an ultrasound apparatus remotely receiving ultrasound
image related data from an external source;

[0062] FIG. 20 is a flowchart of a method of updating an
ultrasound image by modifying information of at least one
parameter related to ultrasound echo signal data of a pre-
stored ultrasound image, according to an exemplary embodi-
ment;

[0063] FIG.21Ais a diagram for describing an example of
adjusting a dynamic range;

[0064] FIG.21B is a diagram for describing an example of
adjusting a reject level;

[0065] FIG.21C is a diagram for describing an example of
adjusting a lateral gain compensation (LGC) value; and
[0066] FIGS. 22 and 23 are block diagrams of an ultra-
sound apparatus, according to an exemplary embodiment.

DETAILED DESCRIPTION

[0067] Certain exemplary embodiments are described in
greater detail below with reference to the accompanying
drawings.

[0068] Inthe following description, like drawing reference
numerals are used for like 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 exemplary embodi-
ments. However, it is apparent that the exemplary embodi-
ments can be practiced without those specifically defined
matters. Also, well-known functions or constructions are not
described in detail since they would obscure the description
with unnecessary detail.

[0069] The terms used in this specification are those
general terms currently widely used in the art in consider-
ation of functions regarding the inventive concept, but the
terms may vary according to the intention of one of ordinary
skill in the art, precedents, or new technology in the art.
Also, some terms may be arbitrarily selected by the appli-
cant, and in this case, the meaning of the selected terms will
be described in detail in the detailed description of the
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present specification. Thus, the terms used in the specifica-
tion should be understood not as simple names but based on
the meaning of the terms and the overall description of the
inventive concept.

[0070] Throughout the specification, it will also be under-
stood that when a component “includes™ an element, unless
there is another opposite description thereto, it should be
understood that the component does not exclude another
element and may further include another element. In addi-
tion, 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 hardware or software or as
a combination of hardware and software.

[0071] 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), or an
embryo.

[0072] Ultrasound images may be at least one of, for
example, brightness (B) mode images, color (C) mode
images, and Doppler (D) mode images. Also, according to
an exemplary embodiment, ultrasound images may be two-
dimensional (2D) or three-dimensional (3D) images. Alter-
natively, ultrasound images may be still images or moving
images.

[0073] Furthermore, throughout the specification, a “user”
may be, but is not limited to, a medical expert, such as a
medical doctor, a nurse, a medical laboratory technologist,
or a medical image expert.

[0074] Expressions such as “at least one of,” when pre-
ceding a list of elements. modify the entire list of elements
and do not modify the individual elements of the list.
[0075] FIGS. 1, 2A, and 2B are diagrams of an ultrasound
apparatus 1000 according to an exemplary embodiment.
[0076] According to an exemplary embodiment, the ultra-
sound apparatus 1000 may be a display apparatus for
displaying an ultrasound image, and adjusting parameter
values related to ultrasound echo signal data. For example,
the ultrasound apparatus 1000 may receive an ultrasound
echo signal reflected by an object 10, and provide a graphic
user interface (GUI) to a user so that the user may set a gain
value, e.g., a TGC or LGC value, of the ultrasound echo
signal.

[0077] In an exemplary embodiment, the ultrasound echo
signal data may include ultrasound radio frequency (RF)
data, in-phase/quadrature (I/QQ) phase data, and magnitude
data showing intensity of the echo signal. For convenience,
the ultrasound echo signal data may be referred to as raw
data.

[0078] Inan exemplary embodiment, parameters related to
the ultrasound echo signal data refer to parameters that may
be applied to the ultrasound echo signal data to compensate
for sensitivity of an ultrasound image, including for
example, a TGC, an LGC, a reject level, a dynamic range,
and a post-processing filter. However, the parameters are not
limited thereto.

[0079] TGC is a parameter for compensating for a mag-
nitude of an ultrasound signal that decreases according to
depth of a signal traveling in a human body. LGC is a
parameter for compensating for uneven attenuation caused
by various transmission paths of ultrasound beams.
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[0080] The reject level is a parameter for removing noise
of an ultrasound image. For example, the user may set the
reject level by selecting any one value from 1 to 64.

[0081] The dynamic range is a parameter for adjusting
brightness by modifying a ratio between a minimum value
and a maximum value of an input signal. For example, the
user may set a value of the dynamic range by selecting any
one value from 50 to 200.

[0082] Hereinafter, an example in which a parameter
related to the ultrasound echo signal data is TGC will be
described for convenience.

[0083] Referring to FIG. 1, the ultrasound apparatus 1000
according to an exemplary embodiment may include a
display 100, a control panel 200, a probe 20, a main body 22,
and an interface for connecting the components above.
Hereinafter, the components of the ultrasound apparatus
1000 will be described.

[0084] The display 100 according to an exemplary
embodiment may include, but is not limited to, any one of
a liquid crystal display (LCD), a thin film transistor-liquid
crystal display (TFT-LCD), an organic light-emitting diode
(OLED), a flexible display, and a 3D display. The display
100 may include a touch panel 1410 of a certain type (e.g.,
capacitive, resistive, infrared, surface acoustic wave, inte-
gral strain gauge, piezoelectric, efc.).

[0085] The display 100 may indicate a main screen for
displaying an ultrasound image. The display 100 may pro-
vide real-time display of an ultrasound image obtained via
the probe 20, or read and display a prestored ultrasound
image. Also, the display 100 may display an ultrasound
image that is received from an external server or an external
device.

[0086] The control panel 200 may be a device that
includes control items for controlling functions provided by
the ultrasound apparatus 1000. For example, the control
items may include, but is not limited to, a menu, an
adjustment button, a mode selection button, a shortcut icon,
an adjustment interface, function keys, and a setting window
(e.g., a TGC setting window 201).

[0087] According to an exemplary embodiment, the con-
trol panel 200 may include a touch screen 1412. For
example, the control panel 200 and a touch pad may be
provided in a layered structure to configure a touch screen.

[0088] The touch screen may be configured to detect a
touch input location, a touched area, and a touch input force.
Also, the touch screen may be configured to detect a real
touch and a proximity touch.

[0089] Inanexemplary embodiment, the term “real touch”
refers to a pointer actually touching a screen, and the term
“proximity touch” refers to the pointer not actually touching
the screen, but being a predetermined distance away from
the screen. In an exemplary embodiment, the “pointer” is a
touch device for touching or proximity touching a certain
portion of a displayed screen, for example, an electronic pen
or a finger. For convenience, an example in which the
pointer is a finger will be described below.

[0090] According to an exemplary embodiment, the con-
trol panel 200 may detect a touch gesture of the user via the
touch screen. In an exemplary embodiment, the touch ges-
ture (touch input) of the user may include tapping, touch and
hold, double tapping, dragging, panning, flicking, drag and
drop, swiping, and pinching.
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[0091] “Tapping” is when the user touches a screen with
a finger or an electronic pen without moving and immedi-
ately lifts the finger or the electronic pen away from the
screen.

[0092] “Touch and hold” is when the user touches the
screen with the finger or the electronic pen and maintains a
touch input of a threshold time (e.g., 2 seconds) or more.
That is, a time difference between a touch-in moment and a
touch-out moment is at least the threshold time (e.g., 2
seconds). When the touch input is maintained for a threshold
time, a visual, auditory, or tactile feedback signal may be
provided to the user so that the user may recognize whether
a touch input is tapping or touch and hold. The threshold
time may vary according to exemplary embodiments.
[0093] “Double tap” is when the user touches the screen
with the finger or the electronic pen twice.

[0094] “Dragging” is when the user touches the screen
with the finger or the electronic pen, and moves the finger or
the electronic pen to another location on the screen while
maintaining the touch. Due to dragging, an object is moved
or panning is performed.

[0095] “Panning” is when the user performs a dragging
motion without selecting an object. Since a certain object is
not selected by the panning motion, the object is not moved
in a page, but the page itself may move on the screen or a
group of objects may move within a page.

[0096] “Flicking” is when the user drags with the finger or
the electronic pen at a threshold speed (e.g., 100 pixels/
seconds) or above. Dragging (or panning and flicking) may
be distinguished based on whether a moving speed of the
finger or the electronic pen is equal to or greater than the
threshold speed (e.g., 100 pixels/seconds).

[0097] “Drag and drop” is when the user drags an object
to a location in the screen by using the finger or the
electronic pen and releasing the object.

[0098] “Pinching” is when the user touches the screen
with two fingers and moves the fingers in different direc-
tions. Pinching is for enlarging (pinch open) or reducing
(pinch close) an object or a page, and an enlarging degree or
reducing degree is determined according to a distance
between the two fingers.

[0099] “Swiping” is when the user touches an object on
the screen with the finger or the electronic pen and moves a
predetermined distance in a horizontal or a vertical direction.
For example, a diagonal motion is not detected as a swipe
event.

[0100] According to an exemplary embodiment, the con-
trol panel 200 may include a hardware button (physical
button). For example, the control panel 200 may include a
hardware button such as, but not limited to, a trackball, a
probe button, a power button, a scan button, a patient button,
and an ultrasound image selection button.

[0101] According to an exemplary embodiment, the con-
trol panel 200 may be entirely formed as a touch screen, or
partially include a touch screen. When the control panel 200
partially includes a touch screen, the control panel 200 may
include a touch screen for displaying a GUI and hardware
buttons.

[0102] The user may be able to easily select a hardware
button in the control panel 200 by touching without visually
identifying the control panel 200. However, since locations
of software buttons on the touch screen may vary, it may be
difficult for the user to identify the locations of the software
buttons without looking at the software buttons. Also, the
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user might not be able to distinguish peripheries between the
software buttons when touching. Therefore, the user has to
select a software button on the touch screen while identify-
ing locations of his/her fingers on the touch screen.

[0103] For example, in order for the user to select a button
displayed on a touch screen while performing ultrasound
diagnosis (e.g., scanning an ultrasound image), the user has
to move his'her viewpoint from a direction toward an
ultrasound image on a main screen to a direction toward the
touch screen. In this case, the viewpoint of the user may be
split between the display 100 displaying the ultrasound
image and the control panel 200 displaying control items
(e.g., menus). Therefore, the user might not be able to adjust
parameters for compensating for sensitivity of the ultra-
sound image while scanning the ultrasound image. How-
ever, a related art ultrasound system allows an adjustment of
parameters related to ultrasound echo signals only during
real-time scanning of ultrasound images.

[0104] Also, since a diagnosis target is disposed nearby
while scanning the ultrasound image, the user might not be
able to precisely adjust parameters related to ultrasound
echo signal data.

[0105] Referring to FIG. 2A, the ultrasound apparatus
1000 according to an exemplary embodiment may display a
prestored ultrasound image on the display 100. Also, the
ultrasound apparatus 1000 may display information of
parameters related to ultrasound echo signal data of the
displayed ultrasound image, on the control panel 200. In this
case, since the user is not scanning the ultrasound image of
the object 10, the user may precisely adjust parameters
related to sensitivity of the prestored ultrasound image. The
ultrasound apparatus 1000 may display the prestored ultra-
sound image and information of parameters corresponding
to the prestored ultrasound image so that the user may
accurately adjust the sensitivity of the ultrasound image.
This will be described below with reference to FIG. 3.

[0106] The ultrasound apparatus 1000 according to an
exemplary embodiment may be provided in various ways.
For example, the ultrasound apparatus 1000 may be a fixed
terminal or a mobile terminal. Examples of the mobile
terminal may include a laptop computer, a personal digital
assistant (PDA), a tablet personal computer (PC), and a
smartphone.

[0107] Referring to FIG. 2B, the ultrasound apparatus
1000 may be a tablet PC. In this case, the control panel 200
and the display 100 may be implemented as a single touch
screen. That is, a touch screen of the ultrasound apparatus
1000 may provide functions of both the control panel 200
and the display 100.

[0108] The ultrasound apparatus 1000 may transmit and
receive data to and from a server connected via a medical
image information system (e.g., a picture archiving and
communication system (PACS)). Also, the ultrasound appa-
ratus 1000 may perform data communication according to
the Digital Imaging and Communications in Medicine (DI-
COM) standard.

[0109] The ultrasound apparatus 1000 may display a pre-
stored ultrasound image or an ultrasound image received
from an external source, on the touch screen. In this case, the
ultrasound apparatus 1000 may display, on the touch screen,
an ultrasound image and information (e.g., TGC informa-
tion) of a parameter matched to the ultrasound image. In this
case, since the user is not scanning an ultrasound image of
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the object 10, the user may precisely adjust parameters
related to sensitivity of the ultrasound image displayed on
the touch screen.

[0110] Although not illustrated in FIGS. 1, 2A, and 2B, the
ultrasound apparatus 1000 according to an exemplary
embodiment may include a stand (not shown) for attaching
and detaching the control panel 200. The control panel 200
may be attached to or detached from the ultrasound appa-
ratus 1000 by using the stand.

[0111] According to an exemplary embodiment, the ultra-
sound apparatus 1000 may include a sensor for detecting
whether the control panel 200 is attached or detached. For
example, a sensor or an interface for detecting whether the
control panel 200 is attached or detached may be provided
inside or outside the stand.

[0112] According to an exemplary embodiment, when the
control panel 200 is detached from the ultrasound apparatus
1000, the control panel 200 may perform short distance
communication with the ultrasound apparatus 1000.
Examples of the short distance communication may include,
but is not limited to, Wi-Fi, Bluetooth, ZigBee, Wi-Fi Direct
(WFD), ultra wideband (UWB), infrared data association
(IrDA), Bluetooth low energy (BLE), and near field com-
munication (NFC).

[0113] For example, the control panel 200 may detect a
location of a pointer (e.g., a finger) that touches the control
panel 200, and transmit information of a location of the
pointer to a communicator of the ultrasound apparatus 1000.
Then, the ultrasound apparatus 1000 may select at least one
control item that corresponds to the location of the pointer
among a plurality of control items in the control panel 200.
Alternatively, the control panel 200 may transmit informa-
tion of a control item that corresponds to the location of the
pointer to the communicator of the ultrasound apparatus
1000.

[0114] It may be difficult to quickly and precisely adjust
parameters while scanning an ultrasound image. Therefore,
hereinafter, a method of reading a stored ultrasound image
after a predetermined time and compensating for sensitivity
of the stored ultrasound image will be described.

[0115] FIG. 3 is a flowchart for describing a method of
displaying an ultrasound image, according to an exemplary
embodiment.

[0116] In operation S310, the ultrasound apparatus 1000
may read an ultrasound image stored in a storage medium.

[0117] According to an exemplary embodiment, the stor-
age medium may be a memory in the ultrasound apparatus
1000 or an external server (e.g., a medical facility server or
a cloud server) that is connected with the ultrasound appa-
ratus 1000. According to an exemplary embodiment, the
storage medium may include an external storage medium
(e.g., a secure digital (SD) card or a universal serial bus
(USB) device) provided outside the ultrasound apparatus
1000.

[0118] According to an exemplary embodiment, the ultra-
sound image stored in the storage medium may include an
ultrasound image that is permanently stored in the memory,
or an ultrasound image that is temporarily stored in a still
image mode (e.g., a freeze mode). Also, the ultrasound
image stored in the storage medium may include an ultra-
sound image that is received from an external device. The
ultrasound image received from an external device will be
described below with reference to FIG. 19.
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[0119] According to an exemplary embodiment, the ultra-
sound apparatus 1000 may read the ultrasound image stored
in the storage medium based on a user’s input. For example,
the ultrasound apparatus 1000 may display a list of ultra-
sound images (e.g., thumbnail images) stored in the storage
medium. In this case, the ultrasound apparatus 1000 may
receive an input of selecting at least one ultrasound image
from the list. Then, the ultrasound apparatus 1000 may read
the selected ultrasound image from the storage medium.
[0120] According to an exemplary embodiment, the ultra-
sound apparatus 1000 may receive a keyword for searching
for an ultrasound image. For example, the ultrasound appa-
ratus 1000 may receive keywords such as identification
information of a diagnosis target, lesion information, anno-
tation information, and/or a diagnosis date.

[0121] The ultrasound apparatus 1000 may read an ultra-
sound image that corresponds to the keyword, among the
ultrasound images stored in the storage medium.

[0122] According to an exemplary embodiment, the ultra-
sound image that is read from the storage medium may be
an ultrasound image including a lesion or an ultrasound
image that is bookmarked by the user.

[0123] According to an exemplary embodiment, the ultra-
sound apparatus 1000 may read the ultrasound image
together with TGC information which has been previously
matched to the ultrasound image, and raw data (e.g., ultra-
sound echo signal data) of the ultrasound image.

[0124] The TGC information matched to the ultrasound
image is information of digital TGC that is applied to
ultrasound echo signal data to adjust brightness of the
ultrasound image. The TGC information may include TGC
values that respectively correspond to depth values of the
ultrasound image. Hereinafter, “TGC values that respec-
tively correspond to depth values® will be referred to as
“TGC value set’, for convenience of description.

[0125] In operation S320, the ultrasound apparatus 1000
may display the ultrasound image and the TGC information
matched to the ultrasound image.

[0126] According to an exemplary embodiment, the ultra-
sound apparatus 1000 may display the ultrasound image and
the TGC information matched to the ultrasound image on a
single screen or separate screens. For example, the ultra-
sound apparatus 1000 may display both the ultrasound
image and the TGC information on the control panel 200.
Alternatively, the ultrasound apparatus 1000 may display the
ultrasound image on the display 100, and display the TGC
information on the control panel 200.

[0127] According to an exemplary embodiment, the ultra-
sound apparatus 1000 may display the TGC information on
a plurality of slider bars 208. The slider bars may be
arranged in parallel at predetermined intervals along a depth
direction 210 of the ultrasound image. The depth direction
may refer to a direction from a periphery of the object 10 to
an inner area of soft tissues, i.e., a direction in which a depth
value in the object increases. The slider bars may respec-
tively correspond to the depth values of the ultrasound
image.

[0128] According to an exemplary embodiment, based on
TGC values in the TGC information which correspond to
depth values, the ultrasound apparatus 1000 may display
TGC values that are matched to the ultrasound image by
moving adjustment buttons 212 on the slider bars.

[0129] According to an exemplary embodiment, the ultra-
sound apparatus 1000 may display a TGC line on a prede-
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termined area of a screen. The TGC line may represent the
TGC value set in the TGC information. For example, the
ultrasound apparatus 1000 may display the TGC line on an
area defined as a gain setting area. In this case, the TGC line
may connect the TGC values that respectively correspond to
the depth values.

[0130] According to an exemplary embodiment, the TGC
line may be a GUI for adjusting at least one TGC value that
corresponds to at least one depth value. For convenience of
description, the TGC line may also be referred to as a “TGC
curve.’

[0131] According to an exemplary embodiment, when the
ultrasound image and the TGC line are displayed on a single
screen, the ultrasound apparatus 1000 may display the TGC
line at a side of the ultrasound image such that the depth
values indicated by points on the TGC line matches with the
depth values of the ultrasound image. According to an
exemplary embodiment, the ultrasound apparatus 1000 may
display the TGC line in an area including the slider bars.
[0132] According to an exemplary embodiment, the user
may identify the prestored ultrasound image and TGC
information that corresponds to the prestored ultrasound
image.

[0133] In operation S330, the ultrasound apparatus 1000
may receive an input of modifying the TGC information. For
example, the ultrasound apparatus 1000 may receive an
input of adjusting the at least one TGC value in the TGC
information which corresponds to the at least one depth
value.

[0134] According to an exemplary embodiment, the ultra-
sound apparatus 1000 may receive an input of moving the
adjustment buttons on the slider bars. For example, the
ultrasound apparatus 1000 may receive an input of dragging
an adjustment button on the slider bar or tapping a location
on the slider bar to adjust the TGC value. Also, when the
user draws and drags a line or a curve in a direction
perpendicular to the slider bars, the ultrasound apparatus
1000 may determine TGC values with respect to dragged
locations and set the determined TGC values as TGC values
corresponding to the depth values.

[0135] According to an exemplary embodiment, the ultra-
sound apparatus 1000 may receive an input of modifying a
first TGC value set to a second TGC value set, via the TGC
line. For example, the ultrasound apparatus 1000 may
receive an input of touching a point on the TGC line and
dragging leftward or rightward. If the user touches the point
on the TGC line and drags rightward, a TGC value corre-
sponding to a depth value at the point may increase.

[0136] Also, the ultrasound apparatus 1000 may receive a
drag input in a depth axis direction within an area (e.g., gain
setting area) where the TGC line is displayed. In this case,
new TGC values may be set based on a location of the drag
input.

[0137] According to an exemplary embodiment, when the
TGC line is displayed on the slider bars, the ultrasound
apparatus 1000 may receive an input of moving at least one
adjustment button located at an intersection of the TGC line
and the slider bars.

[0138] According to an exemplary embodiment, the ultra-
sound apparatus 1000 may receive an input of selecting one
TGC value set from a list of TGC preset value sets. The list
of TGC preset value sets will be described below with
reference to FIG. 11.
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[0139] 1In operation S340, the ultrasound apparatus 1000
may update the displayed ultrasound image based on the
modified TGC information.

[0140] According to an exemplary embodiment, when the
TGC information is modified, the ultrasound apparatus 1000
may apply at least one modified TGC value to ultrasound
echo signal data of the displayed ultrasound image. In this
case, brightness of a portion of or the entire ultrasound
image may be modified. For example, as the user increases
a TGC value corresponding to a first depth value, the
ultrasound image may become brighter at the first depth
value. As the user decreases a TGC value corresponding to
a second depth value, the ultrasound image may become
darker at the second depth value.

[0141] According to an exemplary embodiment, when a
plurality of ultrasound image frames that respectively cor-
respond to a plurality of TGC value sets are stored in the
storage medium, the ultrasound apparatus 1000 may select
a new ultrasound image frame that corresponds to a new
TGC value set as the TGC information is modified. For
example, when the TGC information is modified from a first
TGC value set to a second TGC value set, the ultrasound
apparatus 1000 may select a second ultrasound image frame
that corresponds to the second TGC value set instead of a
first ultrasound image frame that corresponds to the first
TGC value set, e.g., the second TGC value set may be
matched to the second ultrasound image frame. Also, the
ultrasound apparatus 1000 may update the ultrasound image
by displaying the second ultrasound image frame that cor-
responds to the second TGC value set instead of the first
ultrasound image frame that corresponds to the first TGC
value set.

[0142] The vltrasound image frames that respectively cor-
respond to the TGC value sets may be frames generated
from one piece of raw data (ultrasound echo signal data). For
example, the first ultrasound image frame may be a frame
obtained by applying the first TGC value set to a certain
piece of ultrasound echo signal data, and the second ultra-
sound image frame may be a frame obtained by applying the
second TGC value set to the certain piece of ultrasound echo
signal data. The pieces of the ultrasound echo signal data
may be the same or different. The operation of the ultrasound
apparatus 1000 displaying the second ultrasound image
frame instead of the first ultrasound image frame will be
described below with reference to FIG. 7.

[0143] According to an exemplary embodiment, the ultra-
sound apparatus 1000 may match the updated ultrasound
image to modified TGC information and store the updated
ultrasound image in the storage medium. For example, when
an ultrasound image with a desired level of sensitivity
appears on a screen while adjusting the TGC values, the user
may press a ‘save’ button. Then, in response to an input of
pressing the save button, the ultrasound apparatus 1000 may
match the currently displayed ultrasound image to the cur-
rent TGC information (e.g., TGC values corresponding to
depth values), and store the currently displayed ultrasound
image in the storage medium.

[0144] FIG. 4 is a diagram for describing an example of
storing ultrasound echo signal data and TGC information in
a storage medium 400.

[0145] Referring to FIG. 4, an ultrasound image 401,
parameter information 402, and raw data (e.g., ultrasound
echo signal data) 403 may be matched and stored in the
storage medium 400. For example, when a first ultrasound
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image is obtained by applying first TGC information to first
ultrasound echo signal data, the first ultrasound image, the
first TGC information, and the first ultrasound echo signal
data may be matched and stored in the storage medium 400.
[0146] When a second ultrasound image is obtained by
applying second TGC information and second LGC infor-
mation to second ultrasound echo signal data, the second
ultrasound image, the second TGC information, the second
LGC information, and the second ultrasound echo signal
data may be matched and stored in the storage medium 400.
[0147] When a third ultrasound image is obtained by
applying third TGC information, third dynamic range infor-
mation, and third reject level information to third ultrasound
echo signal data, the third ultrasound image, the third TGC
information, the third dynamic range information, and the
third reject level information may be matched and stored in
the storage medium 400. The data for the fourth to nth
ultrasound images, the fourth to nth echo signal data, and the
fourth to nth TGC information may be stored according to
any of the above descriptions.

[0148] Hereinafter, an operation of the ultrasound appa-
ratus 1000 modifying parameters of a prestored ultrasound
image will be described with reference to FIGS. 5A to 5D.
[0149] FIG. 5A is a diagram of a screen for selecting an
ultrasound image stored in a storage medium, FIG. 5B is a
diagram of a screen showing TGC information that is
matched to a stored image, FIG. 5C is a diagram of a screen
for receiving an input of modifying TGC information, and
FIG. 5D is a diagram of a screen showing an ultrasound
image that is updated according to modified TGC informa-
tion.

[0150] Referring to FIG. 5A, the ultrasound apparatus
1000 may display a list of ultrasound images stored in a
storage medium. For example, the ultrasound apparatus
1000 may display respective thumbnail images of the ultra-
sound images stored in the storage medium on an area of a
screen 498. According to an exemplary embodiment, when
the user inputs a keyword, the ultrasound apparatus 1000
may filter the ultrasound images and display thumbnail
images of the ultrasound images that correspond to the
keyword.

[0151] The ultrasound apparatus 1000 may receive an
input of selecting one of the thumbnail images from the user.
For example, the ultrasound apparatus 1000 may receive an
input of touching a thumbnail image of a first ultrasound
image 500.

[0152] Although an example of the user selecting one of
the thumbnail images has been described above with refer-
ence to FIG. 5A, an ultrasound image may be selected in
various ways.

[0153] Referring to FIG. 5B, the ultrasound apparatus
1000 may display the stored ultrasound image, e.g., the first
ultrasound image 500, which is selected by the user, on a
first area 502 of the screen. Also, the ultrasound apparatus
1000 may display first TGC information 510 matched to the
first ultrasound image 500, on a second area 508 of the
screen. For example, the ultrasound apparatus 1000 may
display, on a gain setting window or area 504 including
slider bars 208, a TGC value set matched to depth values of
the first ultrasound image 500. In this case, the user may
identify TGC values that correspond to the depth values of
the first ultrasound image 500 selected by the user.

[0154] Referring to FIG. 5C, the ultrasound apparatus
1000 may receive an input (reference numeral 520) of
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modifying the first TGC information 510 from the user. For
example, the input may include an input of modifying at
least one TGC value that corresponds to the depth values of
the first ultrasound image 500. The user may move at least
one adjustment button 522 on the slider bars and thus set a
desired TGC value for each depth area.

[0155] Referring to FIG. 5D, when the first TGC infor-
mation 510 is modified to second TGC information 530, the
ultrasound apparatus 1000 may apply the second TGC
information 530 to ultrasound echo signal data of the first
ultrasound image 500, to obtain the updated first ultrasound
image 531. In this case, brightness of the first ultrasound
image 500 may be modified. For example, an upper area of
the first ultrasound image 500 may become brighter because
an increase of a TGC value in an upper depth area (arrows
532 in FIG. 5C), and a lower area of the first ultrasound
image 500 may become darker because of a decrease of the
TGC value in a deeper depth area (arrows 534 in FIG. 5C).
[0156] According to an exemplary embodiment, the user
may modify the TGC values of the prestored ultrasound
image to obtain an ultrasound image with a desired level of
sensitivity.

[0157] FIG. 6 is a diagram for describing an example of
storing a plurality of ultrasound image frames related to
ultrasound echo signal data in a storage medium 600.
[0158] Referring to FIG. 6, a storage medium 600 may
store a plurality of ultrasound image frames that correspond
to a certain piece of ultrasound echo signal data. For
example, the ultrasound apparatus 1000 may store first
ultrasound echo signal data 601, a frame 1-1 obtained by
applying a TGC value set 1-1 to the first ultrasound echo
signal data 601, a frame 1-2 obtained by applying a TGC
value set 1-2 to the first ultrasound echo signal data 601, a
frame 1-3 obtained by applying a TGC value set 1-3 to the
first ultrasound echo signal data 601, . . . a frame 1-»
obtained by applying a TGC value set 1-» to the first
ultrasound echo signal data 601. An identification value of
the frame 1-1 may be matched to the TGC value set 1-1, an
identification value of the frame 1-2 may be matched to the
TGC value set 1-2, an identification value of the frame 1-3
may be matched to the TGC value set 1-3, and the identi-
fication values may be saved.

[0159] Also, when storing second ultrasound echo signal
data 602, the ultrasound apparatus 1000 may store a frame
2-1 obtained by applying a TGC value set 2-1 to the second
ultrasound echo signal data 602, a frame 2-2 obtained by
applying a TGC value set 2-2 to the second ultrasound echo
signal data 602, a frame 2-3 obtained by applying a TGC
value set 2-3 to the second ultrasound echo signal data 602,
.. . a frame 2-n obtained by applying a TGC value set 2-»
to the second ultrasound echo signal data 602. An identifi-
cation value of the frame 2-1 may be matched to the TGC
value set 2-1, an identification value of the frame 2-2 may
be matched to the TGC value set 2-2, an identification value
of the frame 2-3 may be matched to the TGC value set 2-3,
and the identification values may be saved.

[0160] According to an exemplary embodiment, the ultra-
sound apparatus 1000 may apply a plurality of TGC value
sets to the ultrasound echo signal data, and thus generate, in
advance, a plurality of ultrasound image frames that may be
generated from the ultrasound echo signal data. The TGC
value sets may be predefined sets. For example, the TGC
value sets may be predefined with respect to identification
information of the probe 20 that is connected to the ultra-
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sound apparatus 1000. Alternatively, the TGC value sets
may be defined by the user or sets of patterns that are
frequently used by the user.

[0161] FIG. 7 is a flowchart of a method of selecting an
ultrasound image frame corresponding to new TGC infor-
mation, according to an exemplary embodiment.

[0162] In operation S710, the ultrasound apparatus 1000
may display, on a first area of a screen, a first ultrasound
image frame that is read from the storage medium 600. The
first ultrasound image frame may be obtained by applying a
first TGC value set to first ultrasound image echo signal data.

[0163] In operation S720, the ultrasound apparatus 1000
may display, on a second area of the screen, a first TGC line
that represents a first TGC value set corresponding to the
first ultrasound image frame. For example, the ultrasound
apparatus 1000 may display the first TGC line in the second
area that is defined as a gain setting area which includes the
slider bars. The first TGC line may be a line that connects
TGC values included in the first TGC value set.

[0164] According to an exemplary embodiment, the ultra-
sound apparatus 1000 may display the first TGC line at a
side of the first ultrasound image frame such that depth
values indicated by points on the first TGC line are matched
to depth values of an ultrasound image. For example, the
ultrasound apparatus 1000 may display the first TGC line at
a side of the first ultrasound image frame such that a
minimum depth value of the first ultrasound image frame is
matched to a maximum value point of the first TGC line, and
a maximum depth value of the first ultrasound image frame
is matched to a minimum value point of the first TGC line.

[0165] According to an exemplary embodiment, the ultra-
sound apparatus 1000 may display the first TGC line at a
second area that includes a plurality of slider bars.

[0166] In operation S730, the ultrasound apparatus 1000
may receive an input of modifying the first TGC value set to
a second TGC value set via the first TGC line.

[0167] For example, the ultrasound apparatus 1000 may
receive an input of selecting a depth value by dragging
upward or downward along the first TGC line. Also, the
ultrasound apparatus 1000 may receive an input of touching
a first point corresponding to a certain depth value on a first
TGC line and dragging leftward or rightward. For example,
the user may adjust a TGC value corresponding to a first
depth value by dragging downward along the first TGC line
and dragging leftward or rightward at a first point that
corresponds to the first depth value.

[0168] In operation S740, the ultrasound apparatus 1000
may select a second ultrasound image frame that corre-
sponds to the second TGC value set.

[0169] According to an exemplary embodiment, the first
and second ultrasound image frames may be obtained from
an identical piece of ultrasound echo signal data. For
example, the first ultrasound image frame may be obtained
by applying the first TGC value set to the first ultrasound
echo signal data, and the second ultrasound image frame
may be obtained by applying the second TGC value set to
the first ultrasound echo signal data.

[0170] Therefore, among a plurality of ultrasound image
frames obtained from the first ultrasound echo signal data,
the ultrasound apparatus 1000 may select the second ultra-
sound image frame that corresponds to the second TGC
value set.
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[0171] In operation S750, the ultrasound apparatus 1000
may display the second ultrasound image frame on the first
area.

[0172] For example, the ultrasound apparatus 1000 may
display, in the first area of the screen, the second ultrasound
image frame instead of the first ultrasound image frame that
corresponds to the first TGC value set. With reference to
FIGS. 8A and 8B, an operation of the ultrasound apparatus
1000 updating an ultrasound image by displaying a second
ultrasound image frame in a first area will be described
below.

[0173] FIGS. 8A and 8B are examples of displaying, when
anew TGC value 1s received via a TGC line, an ultrasound
image frame corresponding to the new TGC value.

[0174] Referring to FIG. 8A, the ultrasound apparatus
1000 may display a prestored first ultrasound image frame
800 in a first area 810, and display a first TGC line 830,
which represents a first TGC value set that is matched to the
first ultrasound image frame 800, in a second area 820. The
second area 820 may be defined as a gain setting area.
[0175] Referring to FIG. 8B, based on a user’s input of
dragging an inner portion of the first TGC line 830 on the
second area 820, the ultrasound apparatus 1000 may modify
the first TGC value set to a second TGC value set. In this
case, in the second area 820, a second TGC line 840, which
corresponds to the second TGC value set, may be displayed
instead of the first TGC line 830 that corresponds to the first
TGC value set. The second TGC line 840 may correspond to
the dragged line.

[0176] Among a plurality of ultrasound image frames
related to the first ultrasound image frame 800, the ultra-
sound apparatus 1000 may select a second ultrasound image
frame that is generated by applying the second TGC value
set to the ultrasound echo signal data. The ultrasound
apparatus 1000 may display a second ultrasound image
frame 850 in the first area 810, instead of the first ultrasound
image frame 800.

[0177] According to an exemplary embodiment, when the
ultrasound apparatus 1000 read a prestored ultrasound image
and displays the read ultrasound image on a screen, the
ultrasound apparatus 1000 does not display TGC informa-
tion that corresponds to the read ultrasound image. An
example in which the ultrasound apparatus 1000 does not
display TGC information that is matched to an ultrasound
image will be described below with reference to FIG. 9.
[0178] FIG. 9 is a flowchart of a method of displaying an
ultrasound image, according to an exemplary embodiment.
[0179] In operation S910, the ultrasound apparatus 1000
may read an ultrasound image, which is matched to a first
TGC value set, from a storage medium.

[0180] According to an exemplary embodiment, the stor-
age medium may be a memory in the ultrasound apparatus
1000 or an external server (e.g., a medical facility server or
a cloud server) that is connected with the ultrasound appa-
ratus 1000. According to an exemplary embodiment, the
storage medium may include an external storage medium
(e.g., an SD card or a USB device) provided outside the
ultrasound apparatus 1000.

[0181] According to an exemplary embodiment, the ultra-
sound image stored in the storage medium may include an
ultrasound image that is permanently stored in the memory,
or an ultrasound image that is temporarily stored in a still
image mode (e.g., a freeze mode). Also, the ultrasound
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image stored in the storage medium may include an ultra-
sound image that is received from an external device.
[0182] According to an exemplary embodiment, the ultra-
sound apparatus 1000 may read the ultrasound image stored
in the storage medium based on a user’s input. For example,
the ultrasound apparatus 1000 may display a list of ultra-
sound images (e.g., thumbnail images) stored in the storage
medium. In this case, the ultrasound apparatus 1000 may
receive an input of selecting at least one ultrasound image
from the list. Then, the ultrasound apparatus 1000 may read
the selected ultrasound image from the storage medium.
[0183] According to an exemplary embodiment, the ultra-
sound apparatus 1000 may receive a keyword for searching
for an ultrasound image. For example, the ultrasound appa-
ratus 1000 may receive keywords such as identification
information of a diagnosis target, lesion information, anno-
tation information, and/or a diagnosis date.

[0184] The ultrasound apparatus 1000 may read an ultra-
sound image that corresponds to the keyword, among the
ultrasound images stored in the storage medium.

[0185] According to an exemplary embodiment, the ultra-
sound image that is read from the storage medium may be
an ultrasound image including lesion or an ultrasound image
that is bookmarked by the user.

[0186] According to an exemplary embodiment, the ultra-
sound apparatus 1000 may read the ultrasound image
together with TGC information matched to the ultrasound
image, and raw data (e.g., ultrasound echo signal data) of the
ultrasound image.

[0187] In operation S920, the ultrasound apparatus 1000
may display, on a first area of a screen, the ultrasound image
that is matched to the first TGC value set.

[0188] In operation S930, the ultrasound apparatus 1000
may display, in a second area of the screen, a gain setting
window for adjusting TGC values that correspond to depth
values of the read ultrasound image.

[0189] According to an exemplary embodiment, the ultra-
sound apparatus 1000 may display a plurality of slider bars
corresponding to the depth values on the gain setting win-
dow, and reset locations of buttons on the slider bars. For
example, the ultrasound apparatus 1000 may align the
buttons on the slider bars at the center positions of the slider
bars.

[0190] According to an exemplary embodiment, a refer-
ence line may be vertically (in a depth direction) displayed
in the gain setting window. The reference line may be a GUI
for setting a TGC curve.

[0191] According to an exemplary embodiment, the first
area and the second area may be included in a single screen
or separate screens. For example, the first and second areas
may both be included in the control panel 200. Alternatively,
the first area may be included in the display 100, and the
second area may be included in the control panel 200.
[0192] In operation S940, the ultrasound apparatus 1000
may receive a second TGC value set via the gain setting
window.

[0193] According to an exemplary embodiment, the ultra-
sound apparatus 1000 may receive an input of moving
adjustment buttons on the slider bars. For example, the
ultrasound apparatus 1000 may receive an input of dragging
an adjustment button on the slider bar or tapping a location
on the slider bar to adjust the TGC value. Also, when the
user draws and drags a line or a curve in a direction
perpendicular to the slider bars, the ultrasound apparatus
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1000 may determine TGC values with respect to dragged
locations and set the determined TGC values as TGC values
corresponding to the depth values.

[0194] According to an exemplary embodiment, the ultra-
sound apparatus 1000 may receive an input of modifying a
first TGC value set to a second TGC value set, via a
reference line in a vertical direction (hereinafter, referred to
as ‘vertical reference line’). For example, the ultrasound
apparatus 1000 may receive an input of touching a point on
the vertical reference line and dragging leftward or right-
ward. If the user touches the point on the vertical reference
line and drags rightward, a TGC value corresponding to a
depth value at the point may increase.

[0195] Also, the ultrasound apparatus 1000 may receive a
drag input in a depth axis direction within a portion of the
gain setting window that does not include the slider bars. In
this case, new TGC values may be set based on a location of
the drag input.

[0196] According to an exemplary embodiment, when the
vertical reference line is displayed on the slider bars, the
ultrasound apparatus 1000 may receive an input of moving
at least one adjustment button located at an intersection of
the vertical reference line and the slider bars.

[0197] According to an exemplary embodiment, the ultra-
sound apparatus 1000 may receive an input of selecting one
TGC value set from a list of TGC preset value sets. The list
of TGC preset value sets will be described below with
reference to FIG. 11.

[0198] In operation S950, based on the second TGC value
set, the ultrasound apparatus 1000 may update the ultra-
sound image that is matched to the second TGC value set.
For example, the ultrasound apparatus 1000 may adjust
brightness of the entire or a portion of the ultrasound image
by applying second TGC values in the second TGC value set
to the ultrasound echo signal data of the ultrasound image.

[0199] According to an exemplary embodiment, the ultra-
sound apparatus 1000 may match the updated ultrasound
image to the second TGC value set and store the updated
ultrasound image in the storage medium. For example, when
an ultrasound image with a desired level of sensitivity
appears in the first area while adjusting the TGC values in
the gain setting window, the user may press a ‘save’ button.
Then, in response to an input of pressing the save button, the
ultrasound apparatus 1000 may match the ultrasound image
displayed in the first area to current TGC information (e.g.,
TGC values corresponding to depth values) displayed in the
second area, and store the ultrasound image in the storage
medium.

[0200] FIGS.10A,10B, and 10C are diagrams for describ-
ing the ultrasound apparatus 1000 updating an ultrasound
image that is read from a storage medium based on a new
TGC line that is input via a gain setting window.

[0201] Referring to FIG. 10A, the ultrasound apparatus
1000 may read an ultrasound image 1001 from a storage
medium and display the ultrasound image 1001 in a first
area. Along with the ultrasound image 1001, the ultrasound
apparatus 1000 may read a first TGC value set 1002 (win-
dow 1008) and ultrasound echo signal data that correspond
to the ultrasound image 1001.

[0202] The ultrasound apparatus 1000 may display, in a
second area, a gain setting window 1003 for setting a TGC
value according to a depth value. In this case, locations of
adjustment buttons displayed in the gain setting window
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1003 may be reset and the adjustment buttons may be
aligned at the center positions of the slider bars.

[0203] Referring to FIG. 10B, the ultrasound apparatus
1000 may receive, via the gain setting window 1003, an
input of adjusting at least one TGC value that corresponds
to at least one depth value. For example, the ultrasound
apparatus 1000 may receive an input 1005 of moving a first
button 1010 rightward by 3 cm.

[0204] As shown in the window 1008, in the first TGC
value set 1002, at first, the first button is located at the right
of the center position. Thus, the user cannot move the first
button rightward by 3 cm, but may only move the first button
by 1 cm. That is, since the remaining 2 cm exceeds (refer-
ence numeral 1004) the gain setting window 1003, the user
cannot move the first button by 3 cm. However, when the
locations of the adjustment buttons in the gain setting
window 1003 are reset, a TGC value adjustable range may
be expanded.

[0205] Referring to FIG. 10C, the ultrasound apparatus
1000 may receive, via the gain setting window 1003, an
input 1006 of modifying a first TGC value set 1002 to a
second TGC value set 1007 (operation 1012). For example,
the ultrasound apparatus 1000 may receive an input of
moving a first button, a second button, a third button, and a
fourth button in a rightward direction. In this case, TGC
values, which correspond to depth values respectively indi-
cated by the first to fourth buttons, may increase.

[0206] The ultrasound apparatus 1000 may update the
ultrasound image by applying TGC values in the second
TGC value set 1007 to the ultrasound echo signal data. For
example, portions of the ultrasound image 1001 displayed in
the first area, which correspond to the first to fourth buttons,
may become brighter.

[0207] FIG. 11 is a flowchart of a method of modifying
TGC information, according to an exemplary embodiment.
[0208] In operation S1110, the ultrasound apparatus 1000
may display a list of a plurality of TGC preset value sets. The
TGC preset value sets may include a TGC value set that is
predefined by the user.

[0209] According to an exemplary embodiment, the list of
TGC preset value sets may include TGC line images that
respectively represent the TGC preset value sets. Also, the
list of TGC preset value sets may be displayed in text (e.g,,
numbers, characters, or indices) that represent the TGC
preset value sets.

[0210] According to an exemplary embodiment, the ultra-
sound apparatus 1000 may display the list of TGC preset
value sets in a portion of the screen or in a pop-up window.
[0211] According to an exemplary embodiment, the ultra-
sound apparatus 1000 may read at least one of the TGC
preset value sets from a memory or a personal server (e.g.,
cloud server), and configure a list by using the at least read
TGC preset value set. For example, the ultrasound apparatus
1000 may obtain the list of TGC preset value sets from an
external storage medium or an internal storage medium.
[0212] According to an exemplary embodiment, the ultra-
sound apparatus 1000 may receive the list of TGC preset
value sets from an external device via wired or wireless
communication.

[0213] In operation S1120, the ultrasound apparatus 1000
may receive an input of selecting a certain TGC value set
from the list of TGC preset value sets. For example, the
ultrasound apparatus 1000 may detect a touch input (e.g,,
tap, double tap, touch and hold, swipe, or flick) or an audio
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command of the user related to an icon that represents the
certain TGC value set. However, exemplary embodiments
are not limited thereto.

[0214] Parameters other than TGC values may be preset.
For example, the storage medium may store a list of preset
LGC value sets, a list of preset reject levels, a list of preset
dynamic ranges, a list of preset post-processing filters, etc.
[0215] FIGS. 12A, 12B, and 12C are diagrams of
examples of providing a list of prestored TGC values.
Similarly, a list of prestored LGC values may be provided.
[0216] Referring to FIG. 12A, the ultrasound apparatus
1000 may display a prestored first ultrasound image in a first
area 1201 of a screen, and display a first TGC value set
1202-1, which is matched to the first ultrasound image, in a
second area 1202 of the screen.

[0217] Theultrasound apparatus 1000 may display a list of
TGC preset value sets 1230 in a third area 1203 of the
screen. According to an exemplary embodiment, the list of
TGC preset value sets 1230 may be shown as images, e.g.,
icons or windows, including TGC lines that respectively
correspond to TGC preset value sets. The TGC line may be
shown in various ways, for example, a solid line, a dashed
line, or a dot and dash line. The list of TGC preset value sets
1230 may be shown as an image including a plurality of
slider bars with intersecting TGC lines. A point of each
intersection corresponds to a TGC value at a respective
depth in the ultrasound image.

[0218] For example, the list of TGC preset value sets 1230
may include a second icon 1231 that corresponds to a second
TGC value set, a third icon 1232 that corresponds to a third
TGC value set, and a fourth icon 1233 that corresponds to
a fourth TGC value set.

[0219] Referring to FIG. 12B, the ultrasound apparatus
1000 may receive an input of selecting the third icon 1232
from the list of TGC preset value sets 1230. For example, the
ultrasound apparatus 1000 may receive an input of touching
the third icon 1232.

[0220] Referring to FIG. 12C, the ultrasound apparatus
1000 may display a third TGC value set 1202-2 that corre-
sponds to the third icon 1232 selected by the user. Also, the
ultrasound apparatus 1000 may update the first ultrasound
image displayed on the first area by applying the third TGC
value set 1202-2 to ultrasound echo signal data of the first
ultrasound image. The brightness of the first ultrasound
image may be modified in correspondence with values of the
third TGC value set 1202-2.

[0221] According to an exemplary embodiment, the ultra-
sound apparatus 1000 may receive, from the user, an addi-
tional input of adjusting at least one TGC value in the third
TGC value set 1202-2. That is, the user may adjust TGC
values by entirely or partially modifying the third TGC value
set 1202-2 in the second area 1202.

[0222] According to an exemplary embodiment, the ultra-
sound apparatus 1000 may provide some samples of TGC
preset value sets so that the user may conveniently set TGC
values.

[0223] FIGS. 13A, 13B, and 13C are diagrams of
examples for providing a list of prestored TGC values on a
control panel, separately from a main screen displaying an
ultrasound image. Similarly, a list of prestored LGC values
may be provided separately from a main screen displaying
an ultrasound image.

[0224] Referring to FIG. 13A, the ultrasound apparatus
1000 may read a first ultrasound image 1301 from a storage
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medium and display the first ultrasound image 1301 on the
display 100. Also, the ultrasound apparatus 1000 may dis-
play, on the control panel 200, TGC information that is
matched to the first ultrasound image 1301. For example, the
ultrasound apparatus 1000 may display a first TGC value set,
which is matched to the first ultrasound image 1301, on a
plurality of slider bars 1302 on the control panel 200.
[0225] The ultrasound apparatus 1000 may receive a ges-
ture of touching a preset button 1303 for a predetermined
time or more.

[0226] Referring to FIG. 13B, in response to the gesture of
touching the preset button 1303, the ultrasound apparatus
1000 may display a list 1340 of TGC preset value sets on the
control panel 200. The list 1340 may include icons that
respectively correspond to the TGC preset value sets.
[0227] According to an exemplary embodiment, the ultra-
sound apparatus 1000 may receive an input of selecting one
TGC value set from the list 1340. For example, the ultra-
sound apparatus 1000 may receive an input of touching an
icon 1341 that represents a second TGC value set.

[0228] Referring to FIG. 13C, in response to the input of
touching the icon 1341, the ultrasound apparatus 1000 may
read a second TGC value set 1305 from the storage medium
(e.g., a memory, an external storage medium, or a cloud
server). Also, the ultrasound apparatus 1000 may display the
second TGC value set 1305 on the slider bars 1302. For
example, locations of adjustment buttons on the slider bars
1302 may vary according to TGC values that correspond to
depth values in the second TGC value set 1305.

[0229] Also, the ultrasound apparatus 1000 may update
the first ultrasound image 1301 by applying the second TGC
value set 1305 to ultrasound echo signal data of the first
ultrasound image 1301. In this case, brightness of depth
areas of the first ultrasound image 1301 may vary.

[0230] FIG. 13D is a diagram of ultrasound images that
correspond to a selected prestored TGC value set.

[0231] Referring to FIG. 13D, the ultrasound apparatus
1000 may display a list 1306 of ultrasound images that
correspond to the second TGC value set 1305. For example,
when a second ultrasound image, a third ultrasound image,
and a fourth ultrasound image are matched to the second
TGC value set 1305, the ultrasound apparatus 1000 may
display respective thumbnail images of the second to fourth
ultrasound images on a portion of the display 100. In this
case, the user may simultaneously identify the ultrasound
images generated by using the second TGC value set 1305.
[0232] FIG. 14 is a flowchart of a method of providing
TGC information that is matched to each of ultrasound
images, according to an exemplary embodiment.

[0233] In operation S1410, the ultrasound apparatus 1000
may read a plurality of ultrasound images that are stored in
a storage medium.

[0234] For example, the ultrasound apparatus 1000 may
receive an input of selecting ultrasound images from a list of
ultrasound images stored in the storage medium. In this case,
the ultrasound apparatus 1000 may read, from the storage
medium, the ultrasound images selected by the user. Also,
the ultrasound apparatus 1000 may read TGC information
corresponding to each of the ultrasound images and ultra-
sound echo signal data corresponding to each of the ultra-
sound images.

[0235] In operation S1420, the ultrasound apparatus 1000
may display, on a screen, the ultrasound images and the TGC
information matched to each of the ultrasound image.
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[0236] Forexample, a first ultrasound image and first TGC
information corresponding to the first ultrasound image may
be displayed in a first area, a second ultrasound image and
second TGC information corresponding to the second ultra-
sound image may be displayed in a second area, and a third
ultrasound image and third TGC information corresponding
to the third ultrasound image may be displayed in a third
area. The user may simultaneously identify the TGC infor-
mation that corresponds to each of the prestored ultrasound
image.

[0237] In operation S1430, the ultrasound apparatus 1000
may receive an input of modifying the first TGC information
of the first ultrasound image among the ultrasound images.
For example, the ultrasound apparatus 1000 may receive an
input of adjusting at least one TGC value that corresponds
to at least one depth value in the first TGC information.
[0238] According to an exemplary embodiment, the ultra-
sound apparatus 1000 may receive an input of adjusting
locations of adjustment buttons on a plurality of slider bars.
Also, according to an exemplary embodiment, the ultra-
sound apparatus 1000 may receive an input of modifying a
first TGC value set to a second TGC value set, via a first
TGC line corresponding to the first TGC information. Also,
the ultrasound apparatus 1000 may receive an input of
dragging in a depth axis direction within a predetermined
area (e.g., gain setting area) displaying the first TGC line.
According to an exemplary embodiment, the ultrasound
apparatus 1000 may receive an input of selecting one TGC
preset value set from a list of TGC preset value sets.
[0239] In operation S1440, the ultrasound apparatus 1000
may update the first ultrasound image according to the
modified first TGC information. For example, the ultrasound
apparatus 1000 may apply at least one TGC value in the
modified first TGC information to first ultrasound echo
signal data of the first ultrasound image. In this case,
brightness of the entire or a portion of the first ultrasound
image may be modified.

[0240] According to an exemplary embodiment, the ultra-
sound apparatus 1000 may receive an input of modifying the
second TGC information corresponding to the second ultra-
sound image among the ultrasound images, and update the
second ultrasound image according to the modified second
TGC information.

[0241] In this case, the user may compare the ultrasound
images or compare the TGC information corresponding to
the ultrasound images.

[0242] FIG. 15 is a diagram of TGC information that
corresponds to each of ultrasound images.

[0243] Referring to FIG. 15, the ultrasound apparatus
1000 may receive a user’s input of selecting a first ultra-
sound image 1511, a second ultrasound image 1521, a third
ultrasound image 1531, and a fourth ultrasound image 1541,
which are stored in the storage medium. For example, a user
may select the first to fourth ultrasound images from the
displayed thumbnail images, as described above and shown
in FIG. 5A.

[0244] 1In response to the user’s input, the ultrasound
apparatus 1000 may read the first to fourth ultrasound
images 1511, 1521, 1531, and 1541 from the storage
medium and display the first to fourth ultrasound images
1511, 1521, 1531, and 1541 on a screen.

[0245] Also, the ultrasound apparatus 1000 may display
first TGC information 1512, which corresponds to the first
ultrasound image 1511, at one side of the first ultrasound
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image 1511; second TGC information 1522, which corre-
sponds to the second ultrasound image 1521, at one side of
the second ultrasound image 1521; third TGC information
1532, which corresponds to the third ultrasound image 1531,
at one side of the third ultrasound image 1531; and fourth
TGC information 1542, which corresponds to the fourth
ultrasound image 1541, at one side of the fourth ultrasound
image 1541.

[0246] In this case, the user may modify at least one of the
first TGC information 1512, the second TGC information
1522, the third TGC information 1532, and the fourth TGC
information 1542 to adjust brightness of at least one of the
first to fourth ultrasound images 1511, 1521, 1531, and
1541. For example, the ultrasound apparatus 1000 may
receive an input of modifying the third TGC information
1532, and update the third ultrasound image 1531 by apply-
ing the modified third TGC information 1532 to ultrasound
echo signal data of the third ultrasound image 1531.
[0247] FIG. 16 is a flowchart of a method of simultane-
ously updating ultrasound images based on TGC values that
correspond to depth values that are set via a gain setting
window, according to an exemplary embodiment.

[0248] In operation S1610, the ultrasound apparatus 1000
may read a plurality of ultrasound images from the storage
medium.

[0249] For example, the ultrasound apparatus 1000 may
receive an input of selecting the ultrasound images from a
list of ultrasound images stored in the storage medium. In
this case, the ultrasound apparatus 1000 may read the
ultrasound images selected by the user from the storage
medium. Also, the ultrasound apparatus 1000 may read TGC
information and ultrasound echo signal data that correspond
to each of the ultrasound images.

[0250] In operation S1620, the ultrasound apparatus 1000
may display the ultrasound images on a first area, and
display a gain setting window on a second area.

[0251] For example, when a first ultrasound image, a
second ultrasound image, and a third ultrasound image are
selected by the user, the ultrasound apparatus 1000 may
display the first to third ultrasound images on the first area,
and display the gain setting window for adjusting TGC
values, which correspond to depth values, on the second
area.

[0252] According to an exemplary embodiment, the first
and second areas may be in a single screen or separate
screens. For example, when the first and second areas are in
the control panel 200, the ultrasound apparatus 1000 may
display the ultrasound images and the gain setting window
in the control panel 200. Alternatively, when the first area is
in the display 100 and the second area is in the control panel
200, the ultrasound apparatus 1000 may display the ultra-
sound images in the display 100 and display the gain setting
window in the control panel 200.

[0253] In operation S1630, the ultrasound apparatus 1000
may receive an input of setting the TGC values, which
correspond to the depth values, via the gain setting window.
[0254] The ultrasound apparatus 1000 may receive an
input of moving adjustment buttons on a plurality of slider
bars included in the gain setting window. For example, the
ultrasound apparatus 1000 may receive an input of dragging
an adjustment button on the slider bar or tapping a location
on the slider bar to adjust the TGC value. Also, when the
user draws and drags a line or a curve which is drawn
through the buttons of the slider bars in a direction perpen-
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dicular to the slider bars, the ultrasound apparatus 1000 may
determine TGC values with respect to dragged locations and
set the determined TGC values as TGC values correspond-
ing to the depth values.

[0255] According to an exemplary embodiment, the ultra-
sound apparatus 1000 may receive an input of modifying a
first TGC value set to a second TGC value set, via a vertical
reference line which is drawn through the buttons of the
slider bars in a direction in which the slider bars are
arranged. For example, the vertical reference line may be a
straight line or a curved line which curves along the direc-
tion in which the slider bars are arranged. For example, the
ultrasound apparatus 1000 may receive an input of touching
a point on the vertical reference line and dragging the
touched point leftward or rightward. If the user touches the
point on the vertical reference line and drags the touched
point rightward, a TGC value corresponding to a depth value
at the point may increase.

[0256] Also, ultrasound apparatus 1000 may receive a
drag input in a depth axis direction within a portion of the
gain setting window that does not include the slider bars. In
this case, new TGC values may be set based on a location of
the drag input.

[0257] According to an exemplary embodiment, the ultra-
sound apparatus 1000 may receive an input of selecting one
TGC value set from a list of TGC preset value sets.
[0258] In operation S1640, the ultrasound apparatus 1000
may simultaneously update the ultrasound images according
to the TGC values that correspond to the depth values set via
the gain setting window.

[0259] For example, the ultrasound images may be simul-
taneously updated by applying the TGC values set via the
gain setting window on ultrasound echo signal data that
corresponds to each of the ultrasound images.

[0260] An operation of the ultrasound apparatus 1000
simultaneously updating the ultrasound images will be
described below with reference to FIG. 17.

[0261] FIG. 17 is a diagram for describing an example of
simultaneously updating ultrasound images based on TGC
values that correspond to depth values that are set via a gain
setting window.

[0262] Referring to FIG. 17, the ultrasound apparatus
1000 may receive a user’s input of selecting a first ultra-
sound image 1711, a second ultrasound image 1712, a third
ultrasound image 1713, a fourth ultrasound image 1714, a
fifth ultrasound image 1715, and a sixth ultrasound image
1716, which are stored in the storage medium.

[0263] In response to the user’s input, the ultrasound
apparatus 1000 may read the first to sixth ultrasound images
1711 to 1716 from the storage medium and display the first
to sixth ultrasound images 1711 to 1716 in a first area of the
screen.

[0264] Also, the ultrasound apparatus 1000 may display,
in a second area, a gain setting window 1720 for adjusting
TGC values corresponding to depth values in each of the
first to sixth ultrasound images 1711 to 1716. According to
an exemplary embodiment, locations of adjustment buttons
displayed in the gain setting window 1720 may be reset and
aligned at the center. The ultrasound apparatus 1000 may
receive an input of adjusting at least one TGC value corre-
sponding to at least one depth value, via the gain setting
window 1720.

[0265] For example, the ultrasound apparatus 1000 may
receive an input of moving a first button rightward by 3 cm.
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In this case, a TGC value of a depth value that corresponds
to the first button 1722 may increase in each of the first to
sixth ultrasound images 1711 to 1716. Therefore, an image
of a depth corresponding to the first button in each of the first
to sixth ultrasound images 1711 to 1716 may become
brighter.

[0266] Also, the ultrasound apparatus 1000 may receive
an input of selecting an icon corresponding to a first TGC
value set from a user. For example, a user may select the icon
from the displayed list of preset TGC values, as described
above with reference to FIGS. 11 to 12C. In this case, the
ultrasound apparatus 1000 may simultaneously adjust
brightness of the first to sixth ultrasound images 1711 to
1716 by applying the first TGC value set to ultrasound echo
signal data of each of the first to sixth ultrasound images
1711 to 1716.

[0267] FIG. 18 is a flowchart of a method of obtaining and
updating an ultrasound image received by external devices,
ie., the devices disposed distally to one another and/or
connected via a network.

[0268] In operation S1800, a first device 1801 may obtain
ultrasound echo signal data.

[0269] According to an exemplary embodiment, the first
device 1801 may obtain ultrasound echo signal data of an
object. For example, the first device 1801 may send an
ultrasound signal to the object, and generate the ultrasound
echo signal data based on an ultrasound echo signal received
from the object.

[0270] In operation S1810, the first device 1801 may
display an ultrasound image based on the ultrasound echo
signal data.

[0271] According to an exemplary embodiment, the ultra-
sound image may be at least one of, but is not limited to, a
B mode image, a C mode image, a D mode image, and an
elastic mode image.

[0272] In operation S1820, the first device 1801 may
transmit the ultrasound echo signal data, the ultrasound
image, and TGC information to a second device 1802. For
example, the first device 1801 may transmit an ultrasound
image correction request to the second device 1802.
[0273] According to an exemplary embodiment, the first
device 1801 may transmit the ultrasound echo signal data,
the ultrasound image, and the TGC information to the
second device 1802 via short distance communication (e.g,,
Bluetooth, Wi-Fi, etc.).

[0274] According to an exemplary embodiment, the first
device 1801 may transmit the ultrasound echo signal data,
the ultrasound image, and the TGC information to the
second device 1802 directly or via a server.

[0275] In operation S1830, the second device 1802 may
display the ultrasound image and the TGC information.
[0276] According to an exemplary embodiment, the sec-
ond device 1802 may display the ultrasound image and the
TGC information matched to the ultrasound image on a
single screen or separate screens.

[0277] In operation S1840, the second device 1802 may
receive an input for modifying the TGC information. For
example, the second device 1802 may receive an input of
adjusting at least one TGC value in the TGC information
which corresponds to at least one depth value.

[0278] In operation S1850, the second device 1802 may
update the ultrasound image displayed on the second device
1802.
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[0279] According to an exemplary embodiment, when the
TGC information is modified, the second device 1802 may
apply at least one modified TGC value to ultrasound echo
signal data of the ultrasound image displayed on the screen.
In this case, brightness of a portion of or the entire ultra-
sound image may be modified. For example, as the user
increases a TGC value corresponding to a first depth value,
the ultrasound image may become brighter at the first depth
value. As the user decreases a TGC value corresponding to
a second depth value, the ultrasound image may become
darker at the second depth value.

[0280] Operations S1830 to S1850 correspond to opera-
tions S320 to S340 of FIG. 3, and thus, detailed description
will be omitted herein,

[0281] In operation S1860, the second device 1802 may
transmit information related to the updated ultrasound image
or modified TGC information to the first device 1801.
[0282] According to an exemplary embodiment, the sec-
ond device 1802 may transmit the information related to the
updated ultrasound image or the modified TGC information
to the first device 1801 via short distance communication
(e.g., Bluetooth, Wi-Fi, etc.).

[0283] In operation S1870, the first device 1801 may
update the ultrasound image.

[0284] For example, when the first device 1801 receives
the information about the updated ultrasound image from the
second device 1802, the first device 1801 may display, on a
screen of the first device 1801, the ultrasound image that is
updated by the second device 1802 based on the information
about the updated ultrasound image.

[0285] Also, when the first device 1801 receives the
modified TGC information from the second device 1802, the
first device 1801 may update the ultrasound image displayed
on the first device 1801 by applying the modified TGC
information to ultrasound echo signal data of the ultrasound
image displayed on the first device 1801.

[0286] According to an exemplary embodiment, some of
the operations S1800 to S1870 may be omitted or be
performed in a different order.

[0287] Hereinafter, an example in which the first device
1801 is a mobile ultrasound apparatus and the second device
1802 is an ultrasound apparatus of a medical facility will be
described with reference to FIG. 19.

[0288] FIG. 19 is a diagram for describing an example of
an ultrasound apparatus remotely receiving ultrasound
image related data from an external source.

[0289] According to an exemplary embodiment, a first
user may obtain an ultrasound image of a diagnosis target by
using a first mobile ultrasound apparatus 1910 at home. The
first mobile ultrasound apparatus 1910 may transmit
acquired ultrasound image related data to an ultrasound
apparatus 1920 of a medical facility. For example, the first
mobile ultrasound apparatus 1910 may transmit the ultra-
sound image, ultrasound echo signal data, and TGC infor-
mation to the ultrasound apparatus 1920.

[0290] According to an exemplary embodiment, the first
mobile ultrasound apparatus 1910 may transmit the ultra-
sound image related data to the ultrasound apparatus 1920
via a server of a hospital.

[0291] A medical doctor may identify the ultrasound
image of the diagnosis target from the first mobile ultra-
sound apparatus 1910 via the ultrasound apparatus 1920,
and increase sensitivity of the ultrasound image by modi-
fying TGC information matched to the ultrasound image.
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Also, the medical doctor may detect lesion by analyzing the
ultrasound image of the diagnosis target received from the
first mobile ultrasound apparatus 1910.

[0292] Also, according to an exemplary embodiment, a
second user may obtain the ultrasound image of the diag-
nosis target by using a second mobile ultrasound apparatus
1930 in an ambulance. The second mobile ultrasound appa-
ratus 1930 may transmit acquired ultrasound image related
data to the ultrasound apparatus 1920. For example, the
second mobile ultrasound apparatus 1930 may transmit the
ultrasound image, ultrasound echo signal data, and TGC
information to the ultrasound apparatus 1920.

[0293] The medical doctor may identify the ultrasound
image of the diagnosis target from the second mobile
ultrasound apparatus 1930 via the ultrasound apparatus
1920, and obtain an ultrasound image with desired sensitiv-
ity by modifying TGC information matched to the ultra-
sound image. In this case, the medical doctor may identify
status of the diagnosis target before the ambulance arrives to
the hospital by analyzing the ultrasound image of the
diagnosis target received from the second mobile ultrasound
apparatus 1930.

[0294] Therefore, according to an exemplary embodiment,
the diagnosis target may remotely receive an ultrasound
examination without going to a hospital.

[0295] FIG. 20 is a flowchart of a method of updating an
ultrasound image by modifying information of at least one
parameter related to ultrasound echo signal data of a pre-
stored ultrasound image, according to an exemplary embodi-
ment.

[0296] In operation S2010, the ultrasound apparatus 1000
may read an ultrasound image from the storage medium and
display the ultrasound image. Since operation S2010 corre-
spond to operations S310 and S320 of FIG. 3, detailed
description thereof will be omitted.

[0297] 1In operation S2020, the ultrasound apparatus 1000
may display information of at least one parameter related to
ultrasound echo signal data of an ultrasound image.

[0298] According to an exemplary embodiment, a param-
eter related to the ultrasound echo signal data refers to a
parameter that may be applied to the ultrasound echo signal
data to compensate for sensitivity of the ultrasound image.
Examples of the parameter may include, but is not limited to,
TGC, LGC, a reject level, a dynamic range, and a post-
processing filter.

[0299] According to an exemplary embodiment, the ultra-
sound apparatus 1000 may display the ultrasound image and
the information of at least one parameter on a single screen
or separate screens.

[0300] In operation S2030, the ultrasound apparatus 1000
may receive an input of modifying the information of at least
one parameter.

[0301] For example, the ultrasound apparatus 1000 may
receive the input of modifying information of at least one
parameter among TGC, LGC, a reject level, a dynamic
range, and a post-processing filter. However, exemplary
embodiments are not limited thereto.

[0302] According to an exemplary embodiment, the input
of modifying information of at least one parameter may
include, but is not limited to, a touch input, an audio input,
a key input, and a bending input.

[0303] In operation S2040, the ultrasound apparatus 1000
may update the ultrasound image based on the modified
information of at least one parameter.
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[0304] For example, the ultrasound apparatus 1000 may
compensate for sensitivity of the ultrasound image by apply-
ing the modified information of at least one parameter to
ultrasound echo signal data of the ultrasound image.

[0305] The operation of the ultrasound apparatus 1000
updating the ultrasound image based on the modified infor-

mation of at least one parameter will be further described
below with reference to FIGS. 21A to 21C.

[0306] FIG. 21A is a diagram for describing an example of
adjusting a dynamic range, FIG. 21B is a diagram for
describing an example of adjusting a reject level, and FIG.
21C is a diagram for describing an example of adjusting an
LGC value.

[0307] Referring to FIG. 21A, the ultrasound apparatus
1000 may read a first ultrasound image 2100 from the
storage medium and display the first ultrasound image 2100
on the display 100. Also, the ultrasound apparatus 1000 may
display TGC information that is matched to the first ultra-
sound image 2100, on the control panel 200. For example,
the ultrasound apparatus 1000 may display a first TGC value
set that is matched to the first ultrasound image 2100 on a
plurality of slider bars 2130 of the control panel 200.

[0308] Also, the ultrasound apparatus 1000 may display
dynamic range information that is matched to the first
ultrasound image 2100, on the control panel 200. For
example, the ultrasound apparatus 1000 may display a
dynamic range value that is matched to the first ultrasound
image 2100, on a ‘Dynamic Range’ icon 2120 of the control
panel 200.

[0309] The dynamic range is a parameter for adjusting
brightness by modifying a ratio between the minimum and
the maximum of an input signal. For example, the user may
select one from 50 to 200 to set the dynamic range value.

[0310] According to an exemplary embodiment, the ultra-
sound apparatus 1000 may receive an input of modifying the
dynamic range value via the ‘Dynamic Range’ icon 2120.
For example, the ultrasound apparatus 1000 may receive an
input of touching left and/or right direction keys 2132 of the
‘Dynamic Range’ icon 2120 or an input of dragging a scale
2134 in the ‘Dynamic Range’ icon 2120.

[0311] Then, the ultrasound apparatus 1000 may update
the first ultrasound image 2100 by applying the modified
dynamic range value to ultrasound echo signal data of the
first ultrasound image 2100.

[0312] Referring to FIG. 21B, the ultrasound apparatus
1000 may display reject level information that is matched to
the first ultrasound image 2100, on the control panel 200.
For example, the ultrasound apparatus 1000 may display a
reject level value that is matched to the first ultrasound
image 2100 on a ‘Reject Level’ icon 2140 of the control
panel 200.

[0313] The reject level is a parameter for removing noise
of the ultrasound image. For example, the user may select
one from 1 to 64 to set the reject level value.

[0314] According to an exemplary embodiment, the ultra-
sound apparatus 1000 may receive an input of modifying the
reject level value via the ‘Reject Level’” icon 2140. For
example, the ultrasound apparatus 1000 may receive an
input of touching left and/or right direction keys 2142 of the
‘Reject Level” icon 2140 or an input of dragging a scale 2144
inside the ‘Reject Level” icon 2140.
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[0315] Then, the ultrasound apparatus 1000 may update
the first ultrasound image 2100 by applying the modified
reject level value to ultrasound echo signal data of the first
ultrasound image 2100.

[0316] Referring to a screen 2100-1 of FIG. 21C, the
ultrasound apparatus 1000 may read a second ultrasound
image 2150 from the storage medium and display the second
ultrasound image 2150 on a first area of a screen. Also, the
ultrasound apparatus 1000 may display LGC information
that is matched to the second ultrasound image 2150 on a
second area 2160 of the screen. For example, the ultrasound
apparatus 1000 may display a first LGC value set 2152 that
is matched to the second ultrasound image 2150, in the
second area 2160,

[0317] According to an exemplary embodiment, the ultra-
sound apparatus 1000 may receive an input of modifying the
LGC information in the second area 2160. For example, the
ultrasound apparatus 1000 may receive an input of modify-
ing the first LGC value set to a second LGC value set 2162.
[0318] Referring to a screen 2100-2 of FIG. 21C, the
ultrasound apparatus 1000 may update the second ultra-
sound image 2150 by applying the second LGC value set to
second ultrasound echo signal data of the second ultrasound
image 2150, and display an updated second ultrasound
image 2170.

[0319] FIGS. 22 and 23 are block diagrams of an ultra-
sound apparatus, according to an exemplary embodiment.
[0320] Referring to FIG. 22, the ultrasound apparatus
1000 according to an exemplary embodiment may include a
touch screen 1410 and a controller 1700. The touch screen
1410 may be included in a display (100 or 1400). However,
not all of the illustrated components are necessarily required.
More or less components may be included to configure the
ultrasound apparatus 1000.

[0321] For example, as shown in FIG. 23, the ultrasound
diagnostic apparatus 1000 may include a probe 20, an
ultrasound transceiver 1100, an image processor 1200, a
communication interface 1300, a display or displays 1400, a
memory 1500, an input device 1600, and a controller 1700,
which may be connected to one another via buses 1800.
[0322] The ultrasound apparatus 1000 may be a cart type
apparatus or a portable type apparatus. Examples of portable
ultrasound diagnostic apparatuses may include, but are not
limited to, a picture archiving and communication system
(PACS) viewer, a smartphone, a laptop computer, a personal
digital assistant (PDA), and a tablet PC.

[0323] 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 plurality
of transducers, and the plurality of transducers oscillates in
response to electrical signals and generates acoustic energy,
that is, ultrasound waves. Furthermore, the probe 20 may be
connected to the main body 22 of the ultrasound apparatus
1000 by wire or wirelessly, and according to exemplary
embodiments, the ultrasound apparatus 1000 may include a
plurality of probes 20.

[0324] A transmitter 1110 supplies a driving signal to the
probe 20. The transmitter 1110 includes a pulse generator
1112, a transmission delayer 1114, and a pulser 1116. The
pulse generator 1112 generates pulses for forming transmis-
sion ultrasound waves based on a predetermined pulse
repetition frequency (PRF), and the transmission delayer
1114 delays the pulses by delay times necessary for deter-
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mining transmission directionality. The pulses which have
been delayed correspond 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.

[0325] A receiver 1120 generates ultrasound data by pro-
cessing echo signals received from the probe 20. The
receiver 120 may include an amplifier 1122, an analog-to-
digital converter (ADC) 1124, a reception delayer 1126, and
an adder 1128. The amplifier 1122 amplifies echo signals in
each transducer channel, and the ADC 1124 performs ana-
log-to-digital conversion with respect to the amplified echo
signals. The reception delayer 1126 delays digital echo
signals output by the ADC 1124 by delay times necessary for
determining reception directionality, and the adder 1128
generates ultrasound data by summing the echo signals
processed by the reception delayer 1126. In some exemplary
embodiments, the receiver 1120 does not include the ampli-
fier 1122. In other words, if the sensitivity of the probe 20
or the capability of the ADC 1124 to process bits is
enhanced, the amplifier 1122 may be omitted.

[0326] The image processor 1200 generates an ultrasound
image by scan-converting ultrasound data generated by the
ultrasound transceiver 1100. The ultrasound image may be
grayscale ultrasound image obtained by scanning an object
in an amplitude (A) mode, a B mode, and a motion (M)
mode, and also may be a Doppler image showing a move-
ment of an object via a Doppler effect. The Doppler image
may be a blood flow Doppler image showing flow of blood
(also referred to as a color Doppler image), a tissue Doppler
image showing a movement of tissue, or a spectral Doppler
image showing a moving speed of an object as a waveform.

[0327] A B mode processor 1212 extracts B mode com-
ponents from ultrasound data and processes the B mode
components. An image generator 1220 may generate an
ultrasound image indicating signal intensities as brightness
based on the extracted B mode components 1212.

[0328] Similarly, a Doppler processor 1214 may extract
Doppler components from ultrasound data, and the image
generator 1220 may generate a Doppler image indicating a
movement of an object as colors or waveforms based on the
extracted Doppler components.

[0329] According to an exemplary embodiment, the image
generator 1220 may generate a 3D ultrasound image via
volume-rendering with respect to volume 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 various pieces of additional information in
an ultrasound image by using text and graphics. The gen-
erated ultrasound image may be stored in the memory 1500.

[0330] A display 1400 displays the generated ultrasound
image. The display 1400 may display an ultrasound image
and various pieces of information processed by the ultra-
sound apparatus 1000 on a screen image via a GUL The
ultrasound apparatus 1000 may include two or more displays
1400 according to exemplary embodiments. For example,
the ultrasound apparatus 1000 may include a first display
and a second display. The first display may be a main screen
for displaying an ultrasound image, and the second display
may be a control screen for displaying a plurality of control
items.
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[0331] The display 1400 may include the touch screen
1410. In this case, the display 1400 may function as the input
device 1600.

[0332] The communication interface 1300 is connected to
a network 30 by wire or wirelessly to communicate with an
external device or a server 32. For example, the communi-
cation interface 1300 is connected to the network 30 by wire
or wirelessly to exchange data with an external medical
apparatus 34 or a portable terminal 36.

[0333] The communication interface 1300 may exchange
data with a hospital server or another medical apparatus in
a hospital, which is connected thereto via a PACS. Further-
more, the communication interface 1300 may perform data
communication according to the DICOM standard.

[0334] The communication interface 1300 may transmit or
receive data related to diagnosis of an object 10, e.g., an
ultrasound image, ultrasound data, and Doppler data of the
object 10, via the network 30 and may also transmit or
receive medical images captured by another medical appa-
ratus of another modality, e.g., a computed tomography (CT)
apparatus, a magpetic resonance imaging (MRI) apparatus,
or an X-ray apparatus. Furthermore, the communication
interface 1300 may receive information about a diagnosis
history or medical treatment schedule of a patient from a
server 32 and utilizes the received information to diagnose
the patient. Furthermore, the communication interface 1300
may perform data communication with a server or a medical
apparatus in a hospital, and also may perform data commu-
nication with a portable terminal of a medical doctor or
patient.

[0335] The communication interface 1300 may include
one or more components for communication with external
devices. For example, the communication interface 1300
may include a local area communicator 1310, a wired
communicator 1320, and a mobile communicator 1330.
[0336] The local area communicator 1310 refers to a
module for local area communication within a predeter-
mined distance. Examples of local area communication
techniques according to an exemplary embodiment may
include, but are not limited to, wireless LAN, Wi-Fi, Blu-
etooth, ZigBee, WFD, UWB, IrDA, BLE, and NFC.
[0337] The wired communicator 1320 refers to a module
for communication using electrical signals or optical signals.
Examples of wired communication techniques according to
an exemplary embodiment may include communication via
a twisted pair cable, a coaxial cable, an optical fiber cable,
and an Ethernet cable.

[0338] The mobile communicator 1330 transmits or
receives wireless signals to or from at least one of a base
station, an external terminal, and a server on a mobile
communication network. The wireless signals may be voice
call signals, video call signals, or various types of data for
transmission and reception of text and/or multimedia mes-
sages.

[0339] The memory 1500 stores various data processed by
the ultrasound apparatus 1000. For example, the memory
1500 may store medical data related 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 appa-
ratus 1000. Also, the memory 1500 may store a plurality of
control items for adjusting parameters related to an ultra-
sound image, information of a user interface related to each
of the control items, information of a preset gain value (e.g.,
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TGC preset or preset LGC), and information of a gesture
matched to a specific function.

[0340] The memory 1500 may be any of various storage
medium media, e.g., a flash memory, a hard disk drive,
EEPROM, etc. Furthermore, the ultrasound apparatus 1000
may utilize web storage medium or a cloud server that
performs the storage medium function of the memory 1500
online.

[0341] The input device 1600 refers to a means via which
a user inputs data for controlling the ultrasound apparatus
1000. The input device 1600 may include hardware com-
ponents, such as a keypad, a mouse, a touch pad, a touch
screen 1410, and a jog switch. However, exemplary embodi-
ments are not limited thereto, and the input device 1600 may
further include any of various other input units including an
electrocardiogram (ECG) measuring module, a respiration
measuring module, a voice recognition sensor, a gesture
recognition sensor, a fingerprint recognition sensor, an iris
recognition sensor, a depth sensor, a distance sensor, etc.
According to an exemplary embodiment, the input device
1600 may include the control panel 200 that displays the
control items.

[0342] The controller 1700 may control all operations of
the ultrasound 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 interface 1400, the display 1300, the
memory 1500, and the input device 1600.

[0343] All or some of the probe 20, the ultrasound trans-
ceiver 1100, the image processor 1200, the communication
interface 1300, the display 1400, the memory 1500, the input
device 1600, and the controller 1700 may be implemented as
software modules. Also, at least one of the ultrasound
transceiver 1100, the image processor 1200, and the com-
munication interface 1300 may be included in the controller
1600; however, exemplary embodiments are not limited
thereto.

[0344] The controller 1700 may control the touch screen
1410 such that the ultrasound image is updated according to
modified TGC information. For example, the controller
1700 may update the ultrasound image by applying at least
one adjusted TGC value to ultrasound echo signal data of the
ultrasound image. Among a plurality of ultrasound image
frames that respectively correspond to a plurality of TGC
value sets, the controller 1700 may select a second ultra-
sound image frame that corresponds to a second TGC value
set. Also, the controller 1700 may update the ultrasound
image by displaying the second ultrasound image frame
instead of a first ultrasound image frame that corresponds to
a first TGC value set.

[0345] From a storage medium, the controller 1700 may
read the ultrasound image and TGC information that is
matched to the ultrasound image and stored in the storage
medium. Also, the controller 1700 may match updated
ultrasound image to modified TGC information and store the
updated ultrasound image in the storage medium.

[0346] The methods according to exemplary embodiments
may be implemented through program instructions that are
executable via various computer devices and recorded in
computer-readable recording media. The computer-readable
recording media may include program instructions, data
files, data structures, or a combination thereof. The program
instructions may be specifically designed or known to those
skilled in the art of computer software. Examples of the
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computer-readable recording media include magnetic media
(e.g., hard disks, floppy disks, or magnetic tapes), optical
media (e.g., CD-ROMs or DVDs), magneto-optical media
(e.g., floptical disks), and hardware devices specifically
designed to store and execute the program instructions (e.g.,
ROM or RAM). Examples of the program instructions
include machine codes that are made by compilers, and
computer-executable high level language codes that may be
executed by using an interpreter.

[0347] The foregoing exemplary embodiments and advan-
tages are merely exemplary and are not to be construed as
limiting. The present teaching can be readily applied to other
types of apparatuses. Also, the description of the exemplary
embodiments is intended to be illustrative, and not to limit
the scope of the claims, and many alternatives, modifica-
tions, and variations will be apparent to those skilled in the
art.

What is claimed is:

1. A method of displaying ultrasound images, the method
comprising:

reading an ultrasound image stored in a storage medium,

based on a user’s input;

displaying, on a screen, the ultrasound image and time

gain compensation (TGC) information that is matched
to the ultrasound image;

receiving an input of modifying the TGC information via

adjusting at least one TGC value in the TGC informa-
tion that corresponds to a respective depth value in the
ultrasound image; and

updating the ultrasound image, which is displayed on the

screen, based on the modified TGC information.

2. The method of claim 1, wherein the storage medium
comprises an external storage medium provided externally
to an ultrasound apparatus.

3. The method of claim 1, wherein the reading the
ultrasound image comprises reading the TGC information
that has been previously matched to the ultrasound image
and stored in the storage medium.

4. The method of claim 1, wherein the ultrasound image
is one of the ultrasound images, and the reading the ultra-
sound image comprises:

displaying a list of the ultrasound images stored in the

storage medium; and

receiving the user’s input of selecting the ultrasound

image from the displayed list of the ultrasound images.

5. The method of claim 1, wherein the ultrasound image
is stored in an external device, and the reading the ultra-
sound image comprises:

receiving the ultrasound image from the external device.

6. The method of claim 1, wherein the displaying the TGC
information comprises displaying, on an area of the screen,
a TGC line that indicates a first TGC value set included in
the TGC information, and

the receiving the input of modifying the TGC information

comprises receiving the input of modifying the first
TGC value set to a second TGC value set via adjusting
the TGC line.

7. The method of claim 6, wherein the receiving the input
of modifying the first TGC value set to the second TGC
value set comprises:

displaying slider bars in the area of the screen; and

receiving an input of moving at least one adjustment

button among adjustment buttons located at an inter-
section of the TGC line and the slider bars.
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8. The method of claim 6, wherein the receiving the input
of modifying the first TGC value set to the second TGC
value set comprises:

displaying a list of TGC preset values sets; and

receiving an input of selecting the second TGC value set
from the displayed list.

9. The method of claim 8, wherein the displaying the list

of the TGC preset values sets comprises:

displaying a text that indicates values of the TGC preset
values sets.

10. The method of claim 8, wherein the displaying the list
of the TGC preset values sets comprises displaying TGC
images including corresponding TGC lines intersecting the
slider bars, and

each of the displayed TGC images respectively represents
the TGC preset values sets.

11. The method of claim 1, wherein the updating the

ultrasound image comprises:

applying the at least one adjusted TGC value to ultrasound
echo signal data corresponding to the ultrasound image;
and

displaying the updated ultrasound image.

12. The method of claim 6, wherein the displaying the
ultrasound image comprises displaying a first ultrasound
image frame that is generated by applying the first TGC
value set to ultrasound echo signal data corresponding to the
ultrasound image,

the updating the ultrasound image comprises:

selecting a second ultrasound image frame that corre-
sponds to the second TGC value set among a plurality
of ultrasound image frames that respectively corre-
spond to a plurality of TGC values sets; and

displaying the second ultrasound image instead of the first
ultrasound image frame, as the updated ultrasound
image, and

the first TGC value set and the second TGC value set are
included into the plurality of TGC values sets that are
applied to the ultrasound echo signal data correspond-
ing to the ultrasound image to obtain the plurality of
ultrasound image frames.

13. The method of claim 1, further comprising matching
the updated ultrasound image to the modified TGC infor-
mation and storing the updated ultrasound image together
with the matched modified TGC information.

14. An ultrasound apparatus comprising:

a touch screen configured to display an ultrasound image
read from a storage medium, display time gain com-
pensation (TGC) information that is matched to the
ultrasound image, and receive an input of modifying
the TGC information via adjusting at least one TGC
value in the TGC information that corresponds to a
depth value in the ultrasound image; and

a controller configured to control the touch screen to
update the ultrasound image, which is displayed on the
touch screen, based on the modified TGC information.

15. The ultrasound apparatus of claim 14, wherein the
controller is further configured to read, from the storage
medium, the ultrasound image and the TGC information that
has been previously matched to the ultrasound image and
stored in the storage medium.

16. The ultrasound apparatus of claim 14, wherein the
ultrasound image is stored in an external device, and the
ultrasound apparatus further comprises:
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a communication interface configured to receive the ultra-

sound image from the external device.

17. The ultrasound apparatus of claim 14, wherein the
touch screen is further configured to display, on an area of
the touch screen, a TGC line that indicates a first TGC value
set included in the TGC information, and receive an input of
modifying the first TGC value set to a second TGC value set
via adjusting the TGC line.

18. The ultrasound apparatus of claim 17, wherein the
touch screen is further configured to display a list of TGC
preset values sets, and receive an input of selecting the
second TGC value set from the displayed list.

19. The ultrasound apparatus of claim 18, wherein the
touch screen is further configured to display a text which
represents values of the TGC preset values sets, or TGC
images respectively including TGC lines intersecting slider
bars, each of the displayed TGC images respectively repre-
senting the TGC preset values sets.

20. The ultrasound apparatus of claim 14, wherein the
controller is further configured to update the ultrasound
image by applying the at least one adjusted TGC value to
ultrasound echo signal data corresponding to the ultrasound
image, and to control the touch screen to display the updated
ultrasound image.

21. The ultrasound apparatus of claim 17, wherein, in
displaying the ultrasound image read from the storage
medium, the touch screen is configured to display a first
ultrasound image frame that is generated by applying the
first TGC value set to ultrasound echo signal data corre-
sponding to the ultrasound image,

the controller is further configured to update the ultra-

sound image by selecting a second ultrasound image
frame that corresponds to the second TGC value set
among a plurality of ultrasound image frames that
respectively correspond to a plurality of TGC values
sets, and control the touch screen to display the second
ultrasound image instead of the first ultrasound image
frame, as the updated ultrasound image, and

the first TGC value set and the second TGC value set are

included into the plurality of TGC values sets that are
applied to the ultrasound echo signal data correspond-
ing to the ultrasound image to obtain the plurality of
ultrasound image frames.

22. The ultrasound apparatus of claim 14, wherein the
controller is further configured to match the updated ultra-
sound image to the modified TGC information and store the
updated ultrasound image together with the matched modi-
fied TGC information.

23. Amethod of displaying ultrasound images, the method
comprising:

reading an ultrasound image that is matched to a first time

gain compensation (TGC) value set, from a storage
medium;

displaying, on a first area of a screen, the ultrasound

image matched to the first TGC value set;

displaying, on a second area of the screen, a gain setting

window for adjusting TGC values that correspond to
depth values of the ultrasound image;

receiving a second TGC value set via the gain setting

window; and

updating the ultrasound image, which has been matched

to the first TGC value set and displayed on the screen,
based on the second TGC value set.
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24. The method of claim 23, wherein the displaying the
gain setting window comprises:

displaying slider bars which respectively correspond to
the depth values of the ultrasound image and include
corresponding buttons; and

initializing locations of the corresponding buttons on the
slider bars.

25. The method of claim 24, wherein the receiving the
second TGC value set via the gain setting window com-
prises:

receiving an input of adjusting the locations of the buttons
on the slider bars to correspond to TGC values in the
second TGC value set.

26. The method of claim 23, wherein the receiving the
second TGC value set via the gain setting window com-
prises:

displaying a list of TGC preset values sets; and

receiving the input of selecting the second TGC value set
from the displayed list.

27. The method of claim 23, wherein the updating the

ultrasound image comprises:

applying second TGC values in the second TGC value set
to ultrasound echo signal data of the ultrasound image;
and

displaying the updated ultrasound image on the screen.

28. The method of claim 23, further comprising:

matching the updated ultrasound image to the second
TGC value set and storing the updated ultrasound
image together with the second TGC value set.

29. An ultrasound apparatus comprising;

a touch screen configured to display, on a first area, an
ultrasound image that is read from a storage medium
and matched to a first time gain compensation (TGC)
value set, display, on a second area, a gain setting
window for adjusting TGC values that respectively
correspond to depth values of the ultrasound image that
is matched to the first TGC value set, and receive an
input of values of a second TGC value set via the gain
setting window; and

a controller configured to update the ultrasound image,
which has been matched to the first TGC value set and
displayed on the touch screen, based on the second
TGC value set.

30. A method of displaying medical images, the method

comprising:

receiving an ultrasound image from an external device;

displaying, on a screen, the ultrasound image and first
time gain compensation (TGC) data set values matched
to depth levels of the ultrasound image;

receiving a user’s input for modifying the first TGC data
set values to second TGC data set values, by receiving
the user’s input adjusting at least one TGC value
corresponding to a respective depth value, in the dis-
played TGC data set values; and
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adjusting brightness in the ultrasound image, which is
displayed on the screen, at corresponding depth levels,
based on the second TGC data set values.
31. The method of claim 30, wherein the displaying the
first TGC data set values comprises displaying, on an area of
the screen separate from an area on which the ultrasound
image is displayed, slider bars corresponding to the depth
levels and a TGC line intersecting the slider bars at first
locations indicating the first TGC data set values, and
the receiving the user’s input for modifying the first TGC
data set values comprises receiving an input corre-
sponding to touching and dragging one of the first
locations on the TGC line to a second location on a
respective slider bar, in correspondence to the user’s
input.
32. The method of claim 31, wherein the receiving the
input corresponding to the touching and dragging comprises:
moving all of the first locations indicating the first TGC
data set values to second locations on respective slider
bars, in correspondence to the TGC line being touched
and dragged on the one of the first locations; and

modifying the first TGC data set values to the second
TGC data set values to respectively correspond to
values of the second locations at which the TGC line
intersects the slider bars, after being touched and
dragged on the one of the first locations.

33. The method of claim 30, wherein the first TGC data
set values and the second TGC data set values are included
into a plurality of TGC data sets, and

the method further comprises:

generating ultrasound image frames by emitting ultra-

sound signals to an object, receiving ultrasound echo
signals reflected from the object, and applying values
of the plurality of TGC data sets to the received
ultrasound echo signals; and

prestoring the generated ultrasound image frames in cor-

respondence with the plurality of TGC data sets which
have been respectively applied to generate correspond-
ing ultrasound image frames.

34. The method of claim 33, wherein the receiving and the
displaying the ultrasound image comprise retrieving a first
ultrasound image frame, from the prestored ultrasound
image frames, which corresponds to the first TGC data set
values, and displaying the first ultrasound image frame, and

the adjusting the brightness comprises:

retrieving a second ultrasound image frame, from the

prestored ultrasound image frames, which corresponds
to the second TGC data set values; and

displaying the second ultrasound image frame instead of

the first ultrasound image frame, thereby displaying
brightness values at the corresponding depth levels in
the ultrasound image in correspondence with the sec-
ond TGC data set values.
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