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Description

CROSS-REFERENCE TO RELATED PATENT APPLI-
CATION

[0001] This application claims the benefit of Korean
Patent Application No. 10-2012-0144659, filed on De-
cember 12, 2012, in the Korean Intellectual Property Of-
fice, the disclosure of which is incorporated herein in its
entirety by reference.

BACKGROUND OF THE INVENTION

1. Field of the Invention

[0002] The present invention relates to an ultrasound
apparatus for receiving a touch input, and a method of
inputting information into the ultrasound apparatus.

2. Description of the Related Art

[0003] An ultrasound apparatus emits an ultrasound
signal (generally, 20 KHz frequency or higher) onto a
predetermined part of an object by using a probe and
acquires an image of the predetermined part inside the
object by using information regarding a reflected echo
signal. In particular, the ultrasound apparatus is used for
medical purposes, such as foreign substance detection
and injury measurement and observation inside an ob-
ject. The ultrasound signal has advantages of being more
stable than X-rays, displayable in real-time, and safe
without radiation exposure, and thus, the ultrasound ap-
paratus is widely used together with other image diag-
nosis devices, such as an X-ray diagnosis device, acom-
puted tomography (CT) device, a magnetic resonance
imaging (MRI) device, and a nuclear medicine diagnosis
device.

[0004] In general, an amplitude or strength of an ultra-
sound signal passing through tissue inside an object de-
creases along a transfer distance. Attenuation of an ul-
trasound signal is shown in a form wherein an amplitude
of the ultrasound signal decreases as a distance along
which the ultrasound signal passes increases. A strength
of an attenuated and received ultrasound echo signal
may not be constant. That is, an ulirasound image based
on an ultrasound echo signal may not have uniform
brightness or may have bad quality in a partial region.
Therefore, a system by which a user can easily compen-
sate for for the attenuation of a signal when generating
an ultrasound image is required.

SUMMARY OF THE INVENTION

[0005] Accordingtoan aspect of the presentinvention,
there is provided a method of inputting information, the
method including: displaying an ultrasound image based
on ultrasound data acquired from an object; receiving,
from a user, through a first region included in a user input
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unit, a first gain line for setting a gain value to be applied
to the ultrasound data; determining a coordinate match-
ing mode between a second region included in a screen
on which the ultrasound image is displayed and the first
region; and adjusting a gain value of the ultrasound data
based on the coordinate matching mode and the firstgain
line.

[0006] The gain value of the ultrasound data may in-
clude at least one of a time gain compensation (TGC)
value, a lateral gain compensation (LGC) value, an over-
all gain value, and a partial gain value.

[0007] The receiving may include: detecting a user in-
put of tapping and/or dragging one or more locations in
the first region; and acquiring a gain value corresponding
to the user input.

[0008] The coordinate matching mode may be a rela-
tive mode in which a vertical axis coordinate of the first
region matches a depth axis coordinate of the second
region or an absolute mode in which a horizontal axis
coordinate and the vertical axis coordinate of the first
region match a horizontal axis coordinate and the depth
axis coordinate of the second region.

[0009] When the coordinate matching mode is the rel-
ative mode, the horizontal axis coordinate of the first re-
gion from which the user input starts may match a pre-
determined point on a horizontal axis of the second re-
gion.

[0010] The predetermined point may be located on a
second gain line corresponding to the gain value of the
ultrasound data before the adjusting.

[0011] When the coordinate matching mode is the ab-
solute mode, coordinates of the first region from which
the user input starts may be coordinates of the second
region matching coordinates of the first region.

[0012] The coordinate matching mode may be deter-
mined in advance by the user.

[0013] The userinput unit may include at least one of
a touch screen, a touch panel, a touch pad, and a track
ball.

[0014] The method may further include displaying on
a screen an ultrasound image based on the ultrasound
data having the adjusted gain value.

[0015] The method may further include displaying on
ascreen atleast one of a second gain line corresponding
to the gain value of the ultrasound data before the ad-
justing and a third gain line corresponding to the adjusted
gain value.

[0016] The acquiring of the gain value may include ac-
quiring a gain value corresponding to one location in the
first region when the user input is a one-point input of
tapping and/or dragging the one location.

[0017] The acquiring of the gain value may include ac-
quiring a gain value corresponding to a center of two
locations in the first region when the user input is a two-
point input of tapping and/or dragging the two locations.
[0018] The acquiring of the gain value may include ac-
quiring a gain value corresponding to a boundary in a
direction in which three or more locations in the first re-
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gion are dragged when the user input is a three-point
input of tapping and/or dragging the three or more loca-
tions.

[0019] The acquiring of the gain value may include ac-
quiring a gain value corresponding to a location main-
tained from a one-point input from among two locations
of a two-point input when the user input is a multi-input
of changing from a one-pointinput of tapping and/or drag-
ging one location in the first region to a two-point input
of tapping and/or dragging the two locations in the first
region.

[0020] The acquiring of the gain value may include ac-
quiring a gain value corresponding to one location in the
first region when the user input is a one-point input of
tapping and/or dragging the one location in the first region
and when a detection signal is input through a third region
included in the user input unit.

[0021] According to another aspect of the present in-
vention, there is provided an apparatus including: an ac-
quisition unit for acquiring ultrasound data from an object;
an output unit for displaying an ultrasound image based
on the ultrasound data; a user input unit, which includes
a first region and receives, from a user through the first
region, a first gain line for setting a gain value to be ap-
plied to the ultrasound data; a mode checking unit for
determining a coordinate matching mode between a sec-
ond region included in the output unit and the first region;
and an image processing unit for adjusting a gain value
of the ultrasound data based on the coordinate matching
mode and the first gain line.

[0022] According to another aspect of the present in-
vention, there is provided a method of inputting informa-
tion, the method including: displaying an ultrasound im-
age on a screen based on ultrasound data acquired from
an object; receiving, from a user, through a first region
included in a user input unit, a compensation location to
which a compensation value for the ultrasound data is to
be applied; and applying the compensation value to the
ultrasound data based on a vertical axis of the firstregion,
which matches a depth axis of the ultrasound image, and
the compensation location.

[0023] The compensation value may include at least
one of brightness, chroma, color, and definition of the
ultrasound image.

[0024] According to another aspect of the present in-
vention, there is provided a non-transitory computer-
readable storage medium having stored therein program
instructions, which when executed by a computer, per-
form the method of inputting information.

BRIEF DESCRIPTION OF THE DRAWINGS

[0025] The above and other features and advantages
of the present invention will become more apparent by
describing in detail exemplary embodiments thereof with
reference to the attached drawings in which:

FIG. 1is a perspective view of an ultrasound system
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for diagnosing an object through an ultrasound sig-
nal;

FIG. 2is a block diagram of an ultrasound apparatus
according to an embodiment of the present inven-
tion;

FIG. 3is a flowchartillustrating a method of inputting
ultrasound information, according to an embodiment
of the present invention;

FIGS. 4A to 4C illustrate examples of receiving a
user input according to embodiments of the present
invention;

FIG. 5 illustrates a relative mode according to an
embodiment of the present invention;

FIG. 6 illustrates an absolute mode according to an
embodiment of the present invention;

FIGS. 7A and 7B illustrate displaying a gain line ac-
cording to an embodiment of the present invention;
FIG. 8 illustrates a one-point input according to an
embodiment of the present invention;

FIG. 9 illustrates a one-point input according to an-
other embodiment of the present invention;

FIGS. 10A to 10C illustrate a two-point input accord-
ing to an embodiment of the present invention;
FIG. 11 illustrates a three-point input according to
an embodiment of the present invention;

FIG. 12 illustrates a three-point input according to
another embodiment of the present invention;

FIG. 13 illustrates a multi-input according to an em-
bodiment of the present invention;

FIG. 14 illustrates a one-point input, which is input
together with a detection signal, according to an em-
bodiment of the present invention;

FIGS. 15A and 15B illustrate using a track ball ac-
cording to embodiments of the present invention;
FIG. 16 is a flowchart illustrating a method of input-
ting ultrasound information, according to another
embodiment of the present invention;

FIG. 17 is a flowchart illustrating a method of input-
ting ultrasound information, according to another
embodiment of the present invention; and

FIGS. 18A to 18C illustrate an automatic compen-
sation process according to embodiments of the
present invention.

DETAILED DESCRIPTION OF THE INVENTION

[0026] Although general terms as currently widely
used as possible are selected as the terms used in the
present invention while taking functions in the present
invention into account, they may vary according to an
intention of one of ordinary skill in the art, judicial prece-
dents, or the appearance of new technology. In addition,
in specific cases, terms intentionally selected by the ap-
plicant may be used, and in this case, the meaning of the
terms will be disclosed in a corresponding description of
the invention. Accordingly, the terms used in the present
invention should be defined not by simple names of the
terms but by the meaning of the terms and the content
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over the present invention.

[0027] In the specification, when a certain part "in-
cludes" a certain component, this indicates that the part
may further include another component instead of ex-
cluding another component unless there is a disclosure
stating otherwise. In addition, the term, such as "...unit"
or"...module," which is disclosed in the specification, in-
dicates a unit for processing at least one function or op-
eration, and this may be implemented by hardware, soft-
ware, or a combination thereof.

[0028] As used herein, the term "and/or" includes any
and all combinations of one or more of the associated
listed items. Expressions such as "at least one of," when
preceding a list of elements, modify the entire list of ele-
ments and do not modify the individual elements of the
list.

[0029] In the specification, "ultrasound image" indi-
cates an image of an object, which is acquired using an
ultrasound signal. The object may indicate a part of the
human body. For example, the object may include an
organ, such as the liver, the heart, the nuchal translucen-
cy (NT), the brain, the breast, the abdomen, or the like,
a fetus, or the like.

[0030] The ultrasound image may be variously real-
ized. For example, the ultrasound image may be at least
one of an amplitude mode (A-mode) image, a brightness
mode (B-mode) image, a color mode (C-mode) image,
and a Doppler mode (D-mode) image. In addition, ac-
cording to an embodiment of the present invention, the
ultrasound image may be a two-dimensional image or a
three-dimensional image.

[0031] In the specification, "user" may be a medical
expert, such as a medical practitioner, a nurse, a medical
laboratory technologist, a sonographer, or the like, butis
not limited thereto.

[0032] Hereinafter, embodiments of the presentinven-
tion will be described in detail with reference to the ac-
companying drawings so that one of ordinary skill in the
art may easily realize the present invention. However,
the presentinvention may be embodied in many different
forms and should not be construed as being limited to
the embodiments set forth herein. In the drawings, parts
irrelevant to the description are omitted to clearly de-
scribe the presentinvention, and like reference numerals
denote like elements throughout the specification.
[0033] FIG. 1 is a perspective view of an ultrasound
system 10 for diagnosing an object through an ultrasound
signal. The ultrasound system 10 according to an em-
bodiment of the present invention includes a main body
11, one ormore probes 12, adisplay unit 13, and a control
panel.

[0034] A user positions the probe 12, which transmits
anultrasound signal, to be close to an objectand acquires
ultrasound data based on an echo signal received from
the object. Thereafter, the user may diagnose the object
through an ultrasound image generated by analyzing the
ultrasound data and displayed on the display unit 13. The
control panel according to an embodiment of the present
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invention may include one or more gain adjustment pan-
els 14 for adjusting a gain value of the ultrasound data.
[0035] When the objectis diagnosed through the ultra-
sound system 10, the user adjusts brightness of adesired
part of an image by conceptually connecting the gain
adjustment panel 14 that is hardware and a depth axis
(generally, a vertical axis) of the ultrasound image of the
display unit 13. For the user to naturally adjust the bright-
ness of the desired part of the image, one or more slide
bars included in the gain adjustment panel 14 should be
simultaneously moved to the left and the right. Thus, a
method and apparatus for easily and naturally adjusting
a gain value of the ultrasound data while the user main-
tains visual focus on the display unit 13 are required.
[0036] FIG. 2 is a block diagram of an ultrasound ap-
paratus 100 according to an embodiment of the present
invention. The ultrasound apparatus 100 may include an
acquisition unit 110, a user interface 120, an image
processing unit 130, a mode checking unit 140, and a
control unit 150. The ultrasound apparatus 100 may fur-
ther include other general-use components in addition to
the components shown in FIG. 2.

[0037] The ultrasound apparatus 100 is a device ca-
pable of acquiring ultrasound data from an object by using
ultrasound waves and providing a graphic user interface
(GUI) for setting a gain value of the ultrasound data to a
user.

[0038] The ultrasound apparatus 100 can be realized
in various forms. For example, the ultrasound apparatus
100 described in the specification may be realized in a
form of not only a stationary terminal but also a mobile
terminal. Examples of the mobile terminal are a PACS
viewer, a laptop computer, a tablet PC, and the like.
[0039] Components included in the ultrasound appa-
ratus 100 will now be described one by one.

[0040] The acquisition unit 110 acquires ultrasound
data of an object. The ultrasound data according to an
embodiment of the present invention may be two-dimen-
sional or three-dimensional ultrasound data of the object.
In addition, the ultrasound data may include Doppler data
indicating a motion of the object.

[0041] According to an embodiment of the present in-
vention, the acquisition unit 110 may include a probe (not
shown) for transmitting and receiving an ultrasound sig-
nal and a beamformer (not shown) for performing trans-
mission focusing and reception focusing of the ultra-
sound signal. The probe according to an embodiment of
the present invention may include at least one of one-
dimensional (1 D), 1.5D, 2D (matrix), and 3D probes.
[0042] The acquisition unit 110 may not only directly
acquire the ultrasound data by scanning the object as
described above but may also acquire the ultrasound da-
ta acquired in advance by using another device to scan
the object or by accessing an image acquired by an ex-
ternal device and stored in the external server.

[0043] Thatis, the acquisition unit 110 may receive the
ultrasound data in a wired or wireless manner by using
one or more components capable of communicating be-
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tween the ultrasound apparatus 100 and an external de-
vice. For example, the acquisition unit 110 may acquire
the ultrasound data by using a short distance communi-
cation module, a mobile communication module, a wire-
less Internet module, a wired Internet module, or the like.
[0044] The short distance communication module in-
dicates a module for short distance communication. For
short distance communication technology, a wireless
LAN (Wi-Fi), Bluetooth, Bluetooth low energy (BLE), ultra
wideband (UWB), ZigBee, near field communication
(NFC), Wi-Fi Direct (WFD), infrared data association (Ir-
DA), or the like may be used.

[0045] The mobile communication module transmits
and receives a wireless signal to and from at least one
of a base station, an external terminal, and a server in a
mobile communication network. The wireless Internet
module indicates a module for a wireless Internet access
and may be embedded in the acquisition unit 110 or be
external. The wired Internet module indicates a module
for a wired Internet access.

[0046] According to an embodiment of the present in-
vention, the acquisition unit 110 may receive the ultra-
sound data from an external device through wired or wire-
less communication. The external device according to
an embodiment of the present invention may include a
portable phone, a smart phone, a laptop computer, a tab-
let PC, an e-book terminal, a digital broadcast terminal,
a personal digital assistant (PDA), a portable multimedia
player (PMP), a digital camera, or the like, but is not lim-
ited thereto.

[0047] The acquisition unit 110 may acquire the ultra-
sound data in a wired or wireless manner from not only
the external device but also a hospital server or a cloud
server via a picture archiving and communication system
(PACS).

[0048] The userinterface 120 includes an input means
and an output means for interacting between the ultra-
sound apparatus 100 and the user. For example, the user
interface 120 may include a user input unit 122 for re-
ceiving an input from the user and an output unit 124 for
providing information from the ultrasound apparatus 100
to the user.

[0049] The user input unit 122 refers to a means for
inputting, by the user, data for controlling the ultrasound
apparatus 100 into the ultrasound apparatus 100. The
user input unit 122 may receive various types of control
inputs, e.g., a touch input, from the user.

[0050] The userinput unit 122 may include a key pad,
a track ball, a mouse, a dome switch, a touch pad (a
capacitive overlay touch pad, a resistive overlay touch
pad, an Infrared beam touch pad, a surface acoustic
wave touch pad, an integral strain gauge touch pad, a
piezoelectric touch pad, or the like), a touch panel, a jog
wheel, a jog switch, or the like, but is not limited thereto.
In particular, the user input unit 122 may also include a
touch screen having a layer structure of the touch pad
and the output unit 124 to be described below.

[0051] The touch screen may detect not only a real
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touch but also a proximity touch. In the specification, the
real touch refers to when a pointer actually touches a
screen, and the proximity touch indicates that the pointer
does not actually touch a screen but approaches the
screen within a predetermined distance. In the specifica-
tion, the pointer refers to a tool for touching or proximity-
touching a specific part of a displayed screen. Examples
of the pointer are a stylus pen, a finger, and the like.
[0052] Although not shown, various sensors may be
prepared inside or around the touch screen to detect a
touch or a proximity touch on the touch screen. An ex-
ample of the sensors for detecting a touch on the touch
screen is a tactile sensor. The tactile sensor indicates a
sensor that detects a contact of a specific object and is
as sensitive or more sensitive in comparison to a human
touch. The tactile sensor may detect various kinds of in-
formation, such as roughness of a contact surface, so-
lidity of a contact object, temperature of a contact point,
and the like.

[0053] Another example of the sensors for detecting a
touch onthe touch screen is a proximity sensor. The prox-
imity sensor indicates a sensor for detecting the pres-
ence/absence of an object approaching a predetermined
detection surface or an object existing nearby, without a
mechanical contact and by using a force of an electro-
magnetic field or an infrared ray. Examples of the prox-
imity sensor are a transmissive photoelectric sensor, a
direct reflective photoelectric sensor, a mirror reflective
photoelectric sensor, a high-frequency oscillation type
proximity sensor, a capacitive proximity sensor, a mag-
netic type proximity sensor, an infrared proximity sensor,
and the like.

[0054] The user input unit 122 may receive various
types of touch inputs from the user as described above.
A user input detected by the user input unit 122 may
include a tap, a touch & hold, a double-tap, a drag, pan-
ning, a flick, a drag & drop, a swipe, or the like, according
to a touch pattern. In addition, the user input may include
not only a one-point input, a two-pointinput, and a three-
point input according to the number of detected inputs
but also a multi-input in another form, which includes a
combination of the one-point input, the two-point input,
and the three-point input. Each user input will be de-
scribed below with reference to detailed embodiments.
[0055] The output unit 124 may display information
processed by the ultrasound apparatus 100. For exam-
ple, the output unit 124 may display an ultrasound image
of the object on a screen and may also display a user
interface (Ul) or a graphic user interface (GUI) related to
function setting.

[0056] The output unit 124 may include at least one of
a liquid crystal display, a thin film transistor-liquid crystal
display, an organic light-emitting diode, a flexible display,
a 3D display, and an electrophoretic display. The ultra-
sound apparatus 100 may include two or more output
units 124 according to an implementation form of the ul-
trasound apparatus 100.

[0057] When the outputunit 124 and the user input unit



9 EP 2 742 868 A1 10

122 are layered in a touch screen, the output unit 124
may also be used as an input device in addition to an
output device.

[0058] The image processing unit 130 processes the
ultrasound data by using various methods. That is, the
image processing unit 130 may generate an ultrasound
image from the ultrasound data or adjust a gain value of
the ultrasound data. In other words, the image processing
unit 130 may adjust the ultrasound data according to a
user input and generate an ultrasound image to be dis-
played on the output unit 124 based on the adjusted data.
[0059] The mode checking unit 140 determines a co-
ordinate matching mode between the user input unit 122
and the output unit 124. That is, coordinates of a partial
region of the user input unit 122 and a partial region of
the output unit 124 may match each other, and this will
be described in detail with reference to FIGS. 5 and 6.
The coordinate matching mode may be a relative mode
in which a vertical axis coordinate of a first region that is
a partial region of the user input unit 122 matches a depth
axis coordinate of a second region that is a partial region
of the output unit 124 or an absolute mode in which a
horizontal axis coordinate and the vertical axis coordinate
of the first region match a horizontal axis coordinate and
the depth axis coordinate of the second region.

[0060] Thatis, the mode checking unit 140 determines
a coordinate matching mode determined by a selection
made by the user or a selection made by an internal sys-
tem of the ultrasound apparatus 100 as the relative mode
or the absolute mode. The coordinate matching mode
determined by the mode checking unit 140 may be used
to adjust a gain value of the ultrasound data in the image
processing unit 130 together with a user input.

[0061] The mode checking unit 140 may acquire a pre-
determined value of the coordinate matching mode from
a storage unit (not shown). That is, although not shown,
the ultrasound apparatus 100 may further include the
storage unit, which may store information and programs
for controlling the ultrasound apparatus 100 or store in-
put/output data (e.g., a preset gain value, an ultrasound
image, object information, probe information, application
information, a body marker, and the like).

[0062] The control unit 150 controls a general opera-
tion of the ultrasound apparatus 100. That is, the control
unit 150 may generally control the acquisition unit 110,
the user input unit 122, the output unit 124, the image
processing unit 130, the mode checking unit 140 , and
so forth.

[0063] A method of inputting ultrasound information
through a touch input by using components included in
the ultrasound apparatus 100 will now be described with
reference to FIG. 3. FIG. 3 is a flowchart illustrating a
method according to an embodiment of the present in-
vention. The flowchart of FIG. 3 includes sequential op-
erations processed by acquisition unit 110, the user in-
terface 120, the image processing unit 130, the mode
checking unit 140, and the control unit 150 of the ultra-
sound apparatus 100 of FIG. 2. Thus, although omitted
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hereinafter, the description related to the components of
FIG. 2 is also applied to the flowchart of FIG. 3.

[0064] In operation S310, the ultrasound apparatus
100 acquires ultrasound data of an object. That is, the
ultrasound apparatus 100 may transmit an ultrasound
signal to the object and generate ultrasound image data
based on an echo signal received from the object. Alter-
natively, the ultrasound apparatus 100 may receive ul-
trasound data from an external device or server in a wired
or wireless manner.

[0065] In operation S330, the ultrasound apparatus
100 displays an ultrasound image. Thatis, the ultrasound
apparatus 100 may generate an ultrasound image by
processing the ultrasound data acquired in operation
S310 and display the generated ultrasound image on a
screen.

[0066] In operation S350, the ultrasound apparatus
100 receives a first gain line, from a user, for setting a
gain value of the ultrasound data. That is, the ultrasound
apparatus 100 may detect, through the user input unit
122, a touch input of the user for forming the first gain
line and acquire a gain value corresponding to a location
of the detected touch input.

[0067] As described above, the gain value may include
at least one of a TGC value, an LGC value, an overall
gain value, and a partial gain value. The TGC value is
used to compensate for a decrease in a magnitude of an
ultrasound signal as it travels along a depth of the object.
The LGC value is used to compensate for the differences
in attenuation of different ultrasound beams due to dif-
ferences in their respective transfer paths. The overall
gain value and the partial gain value indicate gain values
that are compensated for with respect to the overall ul-
trasound data and a partial ultrasound data, respectively.
Hereinafter, for convenience of description, the TGC val-
ue is described as an example of the gain value.

[0068] The first gain line is detected through the user
input unit 122, such as a touch panel, a touch screen, or
the like, and may indicate a touch input of the user for
adjusting a gain value of the ultrasound data. That is, the
first gain line may not indicate a physically shaped line
displayed on the user input unit 122 or the output unit
124 but may indicate information regarding a touch input
ofthe user. Thefirstgain line according toan embodiment
of the present invention may be detected through the first
region that is a partial region included in the user input
unit 122.

[0069] A user input of forming the first gain line may
include various types of tap and/or drag inputs. The term
"tap" indicates an action of the user touching a screen
using a finger or a touch tool (e.g., an electronic pen) and
immediately lifting the finger or the touch tool from the
screen without moving the finger or the touch tool to an-
other location before discontinuing the touch. The term
"drag" indicates an action of the user touching a screen
using a finger or a touch tool and moving the finger or
the touch tool to another location on the screen while
maintaining the touch. The various types of user input
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will be described below in detail with reference to FIGS.
5to 15.

[0070] In operation S370, the ultrasound apparatus
100 determines a coordinate matching mode. That is,
the ultrasound apparatus 100 may determine a coordi-
nate matching mode between the first region that is a
partial region of the user input unit 122 and the second
region that is a partial region included in the output unit
124, which were described above in detail. The ultra-
sound apparatus 100 may determine the coordinate
matching mode between the two regions based on an
input for determining the coordinate matching mode,
which is received from the user, or by checking a coor-
dinate matching mode stored in advance in the storage
unit.

[0071] In operation S390, the ultrasound apparatus
100 adjusts the gain value of the ultrasound data. That
is, the ultrasound apparatus 100 may adjust the gain val-
ue of the ultrasound data based on a gain line acquired
from the first gain line in operation S350 and the coordi-
nate matching mode determined in operation S370.
[0072] In addition, in operation S390, the ultrasound
apparatus 100 may display an ultrasound image based
on the ultrasound data of which the gain value has been
adjusted. That is, the user may observe in real time an
ultrasound image to which an adjusted gain value is ap-
plied while adjusting the gain value through the userinput
unit 122. As the user sets the gain value to be higher, an
ultrasound image may be brighter, and as the user sets
the gain value to be lower, an ultrasound image may be
darker.

[0073] FIGS. 4A to 4C illustrate examples of receiving
a user input according to embodiments of the present
invention.

[0074] Asshown in FIG. 4A, the ultrasound apparatus
100 may receive a touch input of a user through a user
input unit 402 located in a control panel separately from
an output unit 404 for displaying an ultrasound image.
[0075] As shown in FIG. 4B, when an output unit 406
for displaying an ultrasound image is a touch screen, the
ultrasound apparatus 100 may receive a touch input of
the user through the output unit 406. That is, the output
unit 406 may also act as a user input unit.

[0076] Asshownin FIG. 4C, the ultrasound apparatus
100 may be realized by a mobile terminal. For example,
the ultrasound apparatus 100 may be realized by various
types of mobile terminals, such as a PAVS viewer, a port-
able phone, a smart phone, a laptop computer, a tablet
PC, and the like. An output unit 408 of the ultrasound
apparatus 100 shown in FIG. 4C may also act as a user
input unit similarly to the embodiment shown in FIG. 4B.
That is, the output unit 408 of the ultrasound apparatus
100 may be an input means for detecting a touch input
of the user.

[0077] Embodiments of receiving a user input in the
ultrasound apparatus 100 are not limited to the embod-
iments of FIGS. 4A to 4C. That is, the ultrasound appa-
ratus 100 may display an ultrasound image and receive
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a user input by using various methods.

[0078] Before describing an embodiment of adjusting
a gain value in the ultrasound apparatus 100, the coor-
dinate matching mode and the gain line will now be first
described. Although a case where a gain value and a
gain line are for TGC is shown and described as an ex-
ample with reference to FIGS. 5 to 7, the present inven-
tion is not limited thereto, a case of LGC may also be
applicable as well as the case of TGC.

[0079] FIG. 5illustrates the relative mode according to
an embodiment of the present invention. The relative
mode indicates a mode in which a vertical axis coordinate
of a first region 123 that is a partial region of the user
input unit 122 matches a depth axis coordinate of a sec-
ond region 125 that is a partial region of the output unit
124. A horizontal axis coordinate of the first region 123
matches alocation on asecond gain line 504 correspond-
ing to a gain value of an ultrasound image 510 displayed
on the output unit 124.

[0080] That is, when a user selects a location 501 in
the first region 123 through a touch input in the relative
mode, a location 503 on the second gain line 504 is se-
lected instead of a location 502 in the second region 125,
which matches coordinates of the location 501 in the first
region 123. In other words, even though the user selects
any location in a region 505 having the same vertical axis
coordinate in the first region 123, the location 503 on the
second gain line 504 in the secondregion 125 is selected.
[0081] Since the coordinate matching mode is inde-
pendent to atype of a userinput, auserinputis not limited
to a user input using one finger as shown in FIG. 5. Var-
ious user inputs will be described below with reference
to FIGS. 8 to 14.

[0082] FIG. 6 illustrates the absolute mode according
to an embodiment of the present invention. The absolute
mode indicates a mode in which a horizontal axis coor-
dinate and a vertical axis coordinate of the first region
123 match a horizontal axis coordinate and a depth axis
coordinate of the second region 125. Thatis, coordinates
between the first region 123 and the second region 125
absolutely match each other.

[0083] When a user selects a location 601 in the first
region 123 through a touch input in the absolute mode,
a location 602 in the second region 125, which matches
the location 601, is selected. That is, the location 602 in
the second region 125 is selected based on the horizon-
tal-axis vertical-axis coordinates of the location 601 in
the first region 123.

[0084] Inthe embodiments of FIGS. 5 and 6, the ultra-
sound apparatus 100 may determine a detection region
and a non-detection region to prevent a case where a
touch input unintended by the user is detected.

[0085] In detail with reference to FIG. 6, the detection
region may indicate a region having a predetermined
size, which includes the location 601 at which a touch
input of the user starts. For example, when a pointin the
first region 123 at which two long-short-long lines cross
is the location 601, the ultrasound apparatus 100 may
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determine a circle region of a solid line, which includes
the location 601, as the detection region.

[0086] The non-detection region may be a region ex-
cept for the detection region in the first region 123 of the
user input unit 122, and the ultrasound apparatus 100
may receive a touch input only for the detection region.
That is, the ultrasound apparatus 100 may not detect a
touch input in the non-detection region. Accordingly,
even though an unnecessary and unintended touch by
the user is detected in the first region 123, the ultrasound
apparatus 100 may not recognize a touch input in the
non-detection region.

[0087] When a user input of the user tapping and/or
dragging one or more locations in the first region 123
ends, the ultrasound apparatus 100 may clear the detec-
tion region and the non-detection region after a prede-
termined time has elapsed. That is, the ultrasound ap-
paratus 100 may maintain the detection region and the
non-detection region for the predetermined time even
though the user input ends.

[0088] The ultrasound apparatus 100 may selectively
determine the detection region and the non-detection re-
gion by a user input or system settings. That s, in a case
of a multi-input in which various types of user input are
used, the ultrasound apparatus 100 may selectively de-
termine the detection region and the non-detectionregion
by the user’s input or system settings.

[0089] FIGS. 7A and 7B illustrate displaying a gain line
according to an embodiment of the present invention. As
described above, the first gain line indicates a gain line
formed by a user on a user input unit. In FIGS. 7A and
7B, an embodiment in which the ultrasound apparatus
100 displays at least one of a second gain line and a third
gain line is shown and described.

[0090] The second gain line is a gain line correspond-
ing to ultrasound data and an ultrasound image before a
gain value thereof is adjusted. That is, the second gain
line indicates a gain line before a gain value is adjusted
by a user input. The third gain line indicates a gain line
after a gain value is adjusted by a user input.

[0091] According to the embodiment of FIG. 7A, the
ultrasound apparatus 100 may display at least one of a
second gain line 720 and a third gain line 730 in the sec-
ond region 125 of the output unit 124 together with an
ultrasound image 710.

[0092] That is, when a user input for changing a gain
value of ultrasound data of the ultrasound image 710 is
received from the user, the ultrasound apparatus 100
may display at least one of the second gain line 720 be-
fore the gain value is changed and the third gain line 730
after the gain value is changed. According to an embod-
iment of the present invention, the ultrasound apparatus
100 may display the second gain line 720 and the third
gain line 730 with different chromas, colors, brightness-
es, or the like to visually distinguish the second gain line
720 and the third gain line 730 from each other or may
display any one of the second gain line 720 and the third
gain line 730 with a dashed line or a long-short-long line
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to identify a shape thereof.

[0093] Although FIG. 7A shows that the ultrasound ap-
paratus 100 displays the third gain line 730 with a dashed
line, the second gain line 720 may be instead displayed
with a dashed line.

[0094] In FIG. 7B, the ultrasound apparatus 100 may
display only a third gain line 740 indicating a changed
gain value when a touch input for forming the first gain
line, which is detected from the user, ends. Thatis, since
a gain value before a change does not have to be dis-
played because a touch input of the user is no longer
detected, the ultrasound apparatus 100 may display only
the third gain line 740.

[0095] Unlike FIGS. 7A and 7B, the ultrasound appa-
ratus 100 may not display the second gain line and the
third gain line on a screen. That is, the ultrasound appa-
ratus 100 may not display information itself regarding a
gain value and may be used only for detecting a user
input and internally adjusting a gain value of ultrasound
data therein.

[0096] When the ultrasound apparatus 100 does not
display a gain line, the ultrasound apparatus 100 may
display a change of a gain value by adjusting luminance
of the ultrasound image 710 displayed on the output unit
124. That is, when the user increases a gain value of the
ultrasound image 710, the ultrasound apparatus 100 may
display the ultrasound image 710 by increasing lumi-
nance of a location at which the gain value is changed,
i.e., making the location brighter.

[0097] Embodiments of adjusting a gain value based
on the first gain line and the coordinate matching mode
in the ultrasound apparatus 100 will now be described in
detail. Although it is shown hereinafter for convenience
of description that an output unit and a user input unit are
separately implemented, the output unit and the user in-
put unit may be implemented in various forms as de-
scribed above with reference to FIG. 4. In addition, al-
though a TGC value is illustrated in FIGS. 8 to 17, the
embodiments are not limited thereto, and the embodi-
ments of adjusting a gain value may also be applied to
an LGC value.

[0098] FIG. 8illustrates a one-point input according to
an embodiment of the present invention. The one-point
input indicates that a user input detected by the ultra-
sound apparatus 100 is an input of tapping and/or drag-
ging one location on a user input unit 810a, 820a, or
830a. FIG. 8 shows a one-pointinput when the coordinate
matching mode is the relative mode.

[0099] A solid line shown on the user input units 810a,
820a, and 830a is for comparison with output units 810b,
820b, and 830b and is irrelevant to operations of the user
input units 810a, 820a, and 830a.

[0100] First, a user touches a location 811 of a user
input unit 810a with a finger and drags the finger to a
location 812 while maintaining the touch input. Since the
coordinate matching mode is the relative mode, the lo-
cation 811 matches a location 813 on a second gain line
displayed as a solid line on an output unit 810b (in the
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absolute mode, the location 811 matches alocation 815).
[0101] According to detection of a one-point input of
dragging the finger from the location 811 to the location
812, the ultrasound apparatus 100 moves the second
gain line from the location 813 to a location 814. That is,
the ultrasound apparatus 100 moves the second gain
line from the location 813 in a second region to the loca-
tion 814 by a distance matching a distance between the
location 811 and the location 812 in a first region. Ac-
cording to the movement of the second gain line from the
location 813 to the location 814, a gain value of ultra-
sound data increases as much as the moved distance.
The ultrasound apparatus 100 may display the increased
gain value by displaying the second gain line moved to
meet the location 814.

[0102] Thereafter, the usertouches alocation 821 with
the finger and drags the finger to a location 822 while
maintaining the touch input. Likewise, in the relative
mode, the location 821 matches a location 823 on the
second gain line displayed as a solid line on an output
unit 820b. According to a one-point input of dragging the
finger from the location 821 to the location 822, the ul-
trasound apparatus 100 may move the second gain line
to a location 824 and display the second gain line as a
dashed line. A distance by which the second gain line
has moved in a depth axis direction may match a distance
that the finger moved during the one-point input, which
is detected by a user input unit 820a.

[0103] Accordingtothe embodiment described above,
the ultrasound apparatus 100 may adjust a gain value
based on the one-point input of the user and simultane-
ously change a luminance value of an ultrasound image
based on the adjusted gain value. That is, the ultrasound
apparatus 100 may adjust the brightness of the ultra-
sound image by reflecting a gain value adjusted accord-
ing to a user input.

[0104] Finally, when the user ends the touch input at
a location 825 of a user input unit 830a, the ultrasound
apparatus 100 displays a third gain line 826 passing
through a location on an output unit 830b, which corre-
sponds to the location 825. That is, the ultrasound appa-
ratus 100 adjusts a gain value to correspond to the loca-
tion 825 and displays the third gain line 826 correspond-
ing to the adjusted gain value.

[0105] FIG. 9illustrates a one-point input according to
anotherembodiment of the presentinvention. Unlike FIG.
8, FIG. 9illustrates a case where the coordinate matching
mode is the absolute mode.

[0106] In the absolute mode, a user selects a location
corresponding to a second gain line displayed as a solid
line on an output unit 910b with a finger and drags the
finger to a location 911. Accordingly, the ultrasound ap-
paratus 100 may move the second gain line to a location
912 on the output unit 910b, which corresponds to the
location 911.

[0107] Alternatively, whenthe userdirectly touchesthe
location 911 instead of a location on a solid line displayed
on a user input unit 910a, the ultrasound apparatus 100
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may directly adjust a gain value to a gain value at a lo-
cation 912 that corresponds to the location 911. That is,
the ultrasound apparatus 100 may display gain values
so that the gain values change, in a discontinuous man-
ner instead of a continuous manner, to the location 912
from the second gain line displayed as a solid line.
[0108] Thereafter, when a userinput unit 920a detects
a one-point input of dragging the finger from a location
921 to alocation 922, locations 923 and 924 respectively
corresponding to the locations 921 and 922 are selected.
Thatis, the ultrasound apparatus 100 may determine the
locations 923 and 924 in a second region shown as a
dashed rectangle on an output unit 920b based on coor-
dinates of the locations 921 and 922 and a distance be-
tween the locations 921 and 922 in a first region shown
as a dashed line on the user input unit 920a.

[0109] That is, according to a user input of dragging
the finger from the location 921 to the location 922, the
ultrasound apparatus 100 may adjust a gain value of ul-
trasound data so that the gain value of the ultrasound
data corresponds to a shape of a third gain line displayed
as a dashed line on the output unit 920b.

[0110] Finally, when the user ends the touch input at
a location 931, the ultrasound apparatus 100 may adjust
a gain value to correspond to a shape of a third gain line
932 and display the third gain line 932 on a screen.
[0111] FIGS. 10A to 10C illustrate a two-point input
according to an embodiment of the present invention.
The two-point input indicates a user input of tapping
and/or dragging two locations on a user input unit 1010
with two fingers.

[0112] According to an embodiment of the present in-
vention, when a two-point input is received, the ultra-
sound apparatus 100 may adjust ultrasound data by ac-
quiring a location of the center of two detected locations
and acquiring a gain value corresponding to the location
of the center.

[0113] Thatis,as showninFIG. 10A, when a user input
of touching a location 1011 and a location 1012 with two
fingers, the ultrasound apparatus 100 may determine the
user input similarly to a one-point input of selecting a
location 1013 that is the center of the locations 1011 and
1012.

[0114] FIG. 10B shows a case where the two-point in-
put is detected in the relative mode. That is, when the
location 1013 is selected according to the detection of
the user input at the locations 1011 and 1012, the ultra-
sound apparatus 100 selects a location 1021, which is a
location on a depth axis corresponding to the location
1013, on a second gain line displayed as a solid line.
[0115] Thereafter, when a user drags the two fingers
while touching the locations 1011 and 1012, the ultra-
sound apparatus 100 may determine a location corre-
sponding to the center of two moved locations and ac-
quire a gain value at the determined location. The ultra-
sound apparatus 100 may display an ultrasound image
by adjusting a gain value of the ultrasound data to cor-
respond to the userinputand adjusting aluminance value
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of the ultrasound image according to the adjusted gain
value.

[0116] FIG. 10C shows a case where the two-point in-
put is detected in the absolute mode. That is, when the
location 1013 is selected, the ultrasound apparatus 100
may determine a location 1031 according to a matching
relationship between a first region displayed as a dashed
line on the user input unit 1010 and a second region dis-
played as a dashed line on an output unit 1030.

[0117] The ultrasound apparatus 100 may display an
ultrasound image by acquiring a gain value correspond-
ing to the location 1031 and adjusting the acquired gain
value. The ultrasound apparatus 100 may display a third
gain line, which is a new gain line corresponding to the
adjusted gain value, on a screen.

[0118] When the user of the ultrasound apparatus 100
adjusts a gain value by using a hardware device, using
two fingers such as a forefinger and a middle finger as
in a two-pointinput is typical. Thus, according to the em-
bodiment of FIGS. 10A to 10C, the user may familiarly
and efficiently adjust a gain value by directly adjusting
the gain value using two fingers.

[0119] FIG. 11 illustrates a three-point input according
to an embodiment of the present invention. The three-
point input indicates a user input of tapping and/or drag-
ging three or more locations on a user input unit.
[0120] As shown in FIG. 11, when a three-point input
of selecting three locations 1111, 1112, and 1113 is de-
tected, the ultrasound apparatus 100 may select the cent-
er of the three locations 1111, 1112, and 1113 similarly
to the selection according to the two-pointinput described
with reference to FIG. 10A. That s, the ultrasound appa-
ratus 100 may select a location 1114 of the center of the
three locations 1111, 1112, and 1113 and acquire a gain
value corresponding to the location 1114.

[0121] Since a case where a three-point input is de-
tected in the absolute mode or the relative mode is similar
to the description made with reference to FIGS. 10B and
10C, a detailed description thereof is omitted. Although
FIG. 11 shows that the user selects the three locations
1111, 1112, and 1113, the three-point input is not limited
thereto and includes cases where four or five locations
are selected.

[0122] FIG. 12 illustrates a three-point input according
to another embodiment of the present invention. In FIG.
12, an embodiment of adjusting a gain value in the ultra-
sound apparatus 100 in a method other than that de-
scribed with reference to FIGS. 10A to 11 when a three-
pointinput is received in the absolute mode is described.
[0123] First, auserinput unit 1205 shown in the bottom
of FIG. 12 is described. The ultrasound apparatus 100
receives a three-point input, which is a user input of se-
lecting three or more locations on the userinput unit 1205.
For example, the ultrasound apparatus 100 may receive
a three-point input of selecting three points in a subarea
1211 or four points in a subarea 1213 by a user.

[0124] Thereafter, when a user input of dragging three
fingers from the three points in the subarea 1211 to a
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subarea 1212 is detected, the ultrasound apparatus 100
detects a location corresponding to a boundary in a drag-
ging direction. Thatis, the ultrasound apparatus 100 may
detect alocation 1221, which corresponds to a boundary
in the right direction, from among three points in the sub-
area 1212.

[0125] Likewise, when four fingers are dragged from
four points in the subarea 1213 to a subarea 1214 in the
left direction, the ultrasound apparatus 100 may detect
alocation 1222, which corresponds to a boundary in the
leftdirection, from among four points in the subarea 1214.
Next, output units 1200 and 1210 shown in the top of
FIG. 12 are described. The ultrasound apparatus 100
may determine locations 1223 and 1224, which corre-
spond to the locations 1221 and 1222, in a second region
included in the output unit 1200 according to the detection
of the locations 1221 and 1222, respectively. Thereafter,
the ultrasound apparatus 100 may acquire gain values
corresponding to the locations 1223 and 1224.

[0126] The ultrasound apparatus 100 may display a
second gain line indicating gain values before being ad-
justed to the gain values corresponding to the locations
1223 and 1224 on a screen.

[0127] Finally, the ultrasound apparatus 100 may ap-
ply, to the ultrasound data, the gain values corresponding
to the locations 1223 and 1224 and display a third gain
line 1225 indicating the gain values applied to the ultra-
sound data on the output unit 1210.

[0128] As described above with reference to FIGS. 8
to 11, the user may adjust a gain value by concretely
forming a first gain line in a user input unit. In addition,
as in the embodiment described with reference to FIG.
12, the user may adjust a gain value by using a three-
point input of dragging three or more fingers on three or
more locations.

[0129] FIG. 13 illustrates a multi-input according to an
embodiment of the present invention. The multi-input in-
dicates an input in which a user input changes from a
one-point input to a two-point input (or vice versa). An
embodiment of a multi-input of changing from a one-point
input to a two-point input is shown at the bottom of FIG.
13.

[0130] InFIG. 13, the one-pointinputand the two-point
input are only an example of the multi-input. The multi-
input may include not only a case where an order of the
one-point input and the two-point input is changed but
also a user input of a new form combined with various
different types of user inputs.

[0131] First, a user input unit 1310a receives a user
input (a one-point input) of dragging a finger from a lo-
cation 1311 to a location 1312. Thereafter, a user input
unit 1310b receives a user input (a two-point input) of
dragging two fingers from locations 1313 and 1314 to
respective locations 1315 and 1316. The one-point input
and the two-point input of FIG. 13 may be continuously
input. Thatis, a user drags afinger from the location 1311
to the location 1312 and further touches the location 1314
with another finger while maintaining the touch on the



19 EP 2 742 868 A1 20

location 1312 (i.e., the location 1313). Thereafter, the
user drags the two fingers from the locations 1313 and
1314 to the respective locations 1315 and 1316.

[0132] According to the embodiment of FIG. 13, the
ultrasound apparatus 100 may not acquire a gain value
of the location 1312 maintained from the one-point input
when the user changes the one-point input to the two-
point input. That is, the ultrasound apparatus 100 may
display only a pointer indicating locations 1321 and 1322
on an output unit 1320a and may not acquire the gain
value for the first received one-point input.

[0133] However, when the two-point input is received
immediately after the one-point input, the ultrasound ap-
paratus 100 may acquire a gain value of the location
1313, which is a location maintained from the one-point
input, from among the locations 1313 and 1314 of the
two-point input. Furthermore, the ultrasound apparatus
100 may acquire a gain value connecting a location 1323
to a location 1325, which respectively correspond to the
location 1313 and the location 1315, and may adjust ul-
trasound data according to the acquired gain value.
[0134] As described above, the ultrasound apparatus
100 may display a third gain line indicating the gain value
adjusted to correspond to the locations 1323 and 1325
as a dashed line on an output unit 1320b. Thereafter,
when the user ends the two-point input at locations 1315
and 1316, the ultrasound apparatus 100 may display the
third gain line as a solid line.

[0135] FIG. 14 illustrates a one-point input, which is
input together with a detection signal, according to an
embodiment of the present invention. The detection sig-
nal may be received through a third region 1412, which
is a separate region from a first region 1411 of a user
input unit 1410, and received together with the one-point
input for forming a first gain line 1413.

[0136] Thedetection signal may be received as a phys-
ical or electrical signal through a partial region 1416 dis-
tinguished from a region for receiving a touch input in the
user input unit 1410. That is, the ultrasound apparatus
100 may receive the detection signal through sensing
parameters, such as a pressure, a current, a tempera-
ture, and the like.

[0137] When the detection signal of dragging a finger
from a location 1414 to a location 1415 through the third
region 1412 is received together with a user input for the
first gain line 1413, the ultrasound apparatus 100 may
detect the user input when received together with the
detection signal. A location of the user input for forming
thefirstgain line 1413 when the reception of the detection
signal starts is a location 1421.

[0138] That is, if the detection signal starting from the
location 1414 is received while a one-point input for form-
ing the first gain line 1413 in the first region 1411 is being
received from the user, the ultrasound apparatus 100
may not acquire a gain value for the one-point input until
the detection signal is received.

[0139] In other words, only after the detection signal is
received, the ultrasound apparatus 100 may acquire a
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gain value from the location 1421 to a location 1422 at
which the detection signal is received and display a point-
er on an output unit 1420a based on the user input for
forming the first gain line 1413; otherwise, the user input
for forming the first gain line 1413 is ignored.

[0140] Thereafter, the ultrasound apparatus 100 may
apply the gain value from the location 1421 to a location
1422 to ultrasound data and display a third gain line 1423
indicating the adjusted gain value on an output unit
1420b.

[0141] According to the embodiment of FIG. 14, the
user may selectively adjust a gain value in combination
with the use of a detection signal.

[0142] The third region 1412 of FIG. 14 may be used
as not only a means for receiving a detection signal as
described above but also a physical guide for a touch
input.

[0143] That s, the ultrasound apparatus 100 may use
the third region 1412 as a physical reference for identi-
fying the first region 1411 for detecting a user input in the
user input unit 1410. The user may use the third region
1412 as a reference for identifying a vertical axis of the
first region 1411 from the user input unit 1410. In other
words, the user may guess a location of a user input for
avertical axis coordinate of the firstregion 1411 by touch-
ing the third region 1412 formed of a physical member
distinguished from the partial region 1416, and the third
region 1412 may aid in guiding the user’s input with re-
spect to the location of a vertical axis coordinate of the
first region 1411. Accordingly, the user may overcome a
physical limitation of a touch input when the user fixes
his/her eyes on the output unit 1420a or 1420b.

[0144] Inthecurrentembodiment, the third region 1412
may be formed of a member distinguished from the other
part of the user input unit 1410 or may be implemented
in a protrusion or groove shape from the partial region
1416.

[0145] FIGS. 15A and 15B illustrate using a track ball
according to embodiments of the present invention.
FIGS. 15A and 15B show different embodiments using
a track ball.

[0146] InFIG. 15A, the ultrasound apparatus 100 may
detect a rotation direction and a rotation degree of a track
ball that is a user input unit 1510 when a user input for
forming a first gain line 1511 for the track ball is received
from a user. Thereafter, the ultrasound apparatus 100
may adjust a gain value based on the detected rotation
direction and rotation degree of the track ball.

[0147] That is, the ultrasound apparatus 100 may
match a distance from the top to the bottom of the track
ball with a depth axis of ultrasound data and adjust a gain
value of the ultrasound data based on a rotation direction
and a rotation degree varying along locations in a vertical
direction of the track ball.

[0148] InFIG. 15B, the ultrasound apparatus 100 may
divide a track ball that is a user input unit 1520 into a
plurality of sections along locations in a vertical direction
of the track ball and adjust a gain value of ultrasound
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data based on a user input in a left or right direction,
whichis received through each of the plurality of sections.
Although FIG. 15B shows only six sections using five
arrows, the user input unit 1520 may include a smaller
orlarger number of sections. Accordingly, the ultrasound
apparatus 100 may match the plurality of sections with
a depth axis of ultrasound data and adjust a correspond-
ing gain value of the depth axis based on a user input
received at each section.

[0149] FIG. 16 is a flowchart illustrating a method of
inputting ultrasound information, according to another
embodiment of the present invention. Since operations
S1610 and S1620 are the same as operations S310 and
S330 of FIG. 3, a detailed description thereof is omitted.
[0150] In operation S1630, unlike the embodiment of
FIG. 3, the ultrasound apparatus 100 displays an initial
gain line indicating an initial gain value internally deter-
mined by a system. That is, the ultrasound apparatus
100 may internally determine the initial gain value deter-
mined according to a depth value of ultrasound data of
an object as acquired in operation S1610. Accordingly,
the ultrasound apparatus 100 may display the initial gain
line indicating the initial gain value.

[0151] In operation S1640, the ultrasound apparatus
100receives a userinput for adjusting the initial gain line.
Thatis, the ultrasound apparatus 100 may detect a touch
input of a user through a first region included in a user
input unit. The description with respect to FIGS. 5to 15B
may be applied to various types of a touch input of the
user.

[0152] In operation S1650, the ultrasound apparatus
100 determines a coordinate matching mode in the same
manner as operation S370 of FIG. 3. When the coordi-
nate matching mode is the relative mode in operation
S1650, the ultrasound apparatus 100 may match a loca-
tion at which a user input starts with a location on the
initial gain line displayed in operation S1630.

[0153] In operation S1660, the ultrasound apparatus
100 adjusts a gain value of the ultrasound data based on
the user input received in operation S1640 and the co-
ordinate matching mode determined in operation S1650.
That is, the ultrasound apparatus 100 may adjust the
internally determined initial gain value according to the
ultrasound data by adjusting the initial gain value accord-
ing to the user input.

[0154] Like the description with reference to FIG. 3,
after operation S1660, the ultrasound apparatus 100 may
display an ultrasound image in which the gain value ad-
justed from the initial gain value is reflected.

[0155] FIGS. 17to18Cillustrate a quick scanfor simply
and efficiently adjusting a compensation value of ultra-
sound data according to an embodiment of the present
invention. FIG. 17 is a flowchart illustrating a method of
inputting ultrasound information, according to another
embodiment of the present invention.

[0156] In operations 1710 and 1730, the ultrasound
apparatus 100 acquires ultrasound data and displays an
ultrasound image based on the ultrasound data. Since
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operations 1710 and 1730 are the same as the descrip-
tion with reference to FIG. 3, a detailed description there-
of is omitted.

[0157] In operation S1750, the ultrasound apparatus
100 receives a compensation location, selected by a us-
er, towhich a compensation value for the ultrasound data
is to be applied. The compensation value includes vari-
ous types of image information applicable to the ultra-
sound data, for example, brightness, chroma, color, def-
inition, and the like.

[0158] In operation S1770, the ultrasound apparatus
100 applies the compensation value to the ultrasound
data at the location received in operation S1750. That s,
the ultrasound apparatus 100 may perform an automatic
compensation process for the location selected by the
user.

[0159] FIGS. 18A to 18C illustrate the automatic com-
pensation process according to embodiments of the
present invention.

[0160] In FIG. 18A, the ultrasound apparatus 100 re-
ceives a user input for selecting a location 1811 through
a user input unit 1810. A vertical axis of a first region
included in the user input unit 1810 matches a depth axis
of an ultrasound image displayed through an output unit
1820 or 1830.

[0161] InFIG. 18B, when thelocation 1811 of FIG. 18A
is selected, the ultrasound apparatus 100 may detect a
location 1821 matching the location 1811. Thereafter,
the ultrasound apparatus 100 applies a compensation
value to ultrasound data corresponding to the location
1821 and a surrounding region 1822. The surrounding
region 1822 may be a region of interest (ROI) of a pre-
determined size.

[0162] According to the embodiment of FIG. 18B, the
ultrasound apparatus 100 may select a compensation
location based on both a horizontal axis and a vertical
axis of a user input inputted into the user input unit 1810.
[0163] InFIG. 18C, the ultrasound apparatus 100 may
detectalocation 1831 matching thelocation 1811. There-
after, the ultrasound apparatus 100 may apply the com-
pensation value to not only an area around the location
1831 but also to corresponding ultrasound data on a
same depth axis as the location 1831.

[0164] According to the embodiment of FIG. 18C, the
ultrasound apparatus 100 may select a compensation
location by only considering a vertical axis coordinate of
a user input inputted into the user input unit 1810. That
is, the ultrasound apparatus 100 may compensate ultra-
sound data with the same value as that of a user input
of the same vertical axis coordinate regardless of a hor-
izontal axis coordinate.

[0165] According to the ultrasound information input
method and the ultrasound apparatus described above,
a user may adjust a gain value of ultrasound data while
maintaining his/her visual focus on an ultrasound image.
According to the embodiments described above, the user
may simply and efficiently adjust a gain value.

[0166] In addition, by allowing the user to maintain op-
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eration experiences of the user on a hardware device
and simultaneously enable a quick operation of the hard-
ware device, a time taken to diagnose an object may be
reduced.

[0167] The methods of the present invention can be
written as computer programs and can be implemented
in general-use digital computers that execute the pro-
grams using a computer-readable recording medium. In
addition, a structure of data used in the methods can be
recorded in a computer-readable recording medium in
various ways. It should be understood that program stor-
age devices, which may be used to describe a storage
device including executable computer codes for execut-
ing the methods of the present invention, do not include
temporary objects, such as carrier waves and signals.
Examples of the computer-readable recording medium
include storage media such as magnetic storage media
(e.g., ROM, floppy disks, hard disks, etc.) and optical
recording media (e.g., CD-ROMSs, or DVDs).

[0168] It will be understood by those of ordinary skill in
the art that various changes in form and details may be
made therein without departing from the spirit and scope
of the present invention as defined by the following
claims. The exemplary embodiments should be consid-
ered in a descriptive sense only and not for purposes of
limitation. Therefore, the scope of the present invention
is defined not by the detailed description of the present
invention but by the appended claims, and all differences
within the scope will be construed as being included in
the present invention.

Claims

1. A method of inputting ultrasound information in an
ultrasound apparatus comprising a user input unit
for receiving a touch input, the method comprising:

displaying an ultrasound image based on ultra-
sound data acquired from an object;

receiving, from a user, through a first region in-
cluded in the user input unit, a first gain line for
setting a gain value to be applied to the ultra-
sound data;

determining a coordinate matching mode be-
tween a second region included in a screen on
which the ultrasound image is displayed and the
first region; and

adjusting a gain value of the ultrasound data
based on the coordinate matching mode and the
first gain line.

2. The method of claim 1, wherein the gain value of the
ultrasound data includes at least one of a time gain
compensation (TGC) value, a lateral gain compen-
sation (LGC) value, an overall gain value, and a par-
tial gain value.
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3. The method of claim 1, wherein the receiving com-
prises:

detecting a userinput of tapping and/or dragging
one or more locations in the first region; and
acquiring a gain value corresponding to the user
input.

4. The method of claim 3, wherein the coordinate
matching mode is a relative mode in which a vertical
axis coordinate of the first region matches a depth
axis coordinate of the second region or an absolute
mode in which a horizontal axis coordinate and the
vertical axis coordinate of the first region match a
horizontal axis coordinate and the depth axis coor-
dinate of the second region.

5. The method of claim 4, wherein when the coordinate
matching mode is the relative mode, the horizontal
axis coordinate of the first region, from which the
user input starts, matches a predetermined point on
a horizontal axis of the second region.

6. The method of claim 5, wherein the predetermined
point is located on a second gain line corresponding
to the gain value of the ultrasound data before the
adjusting.

7. The method of claim 4, wherein when the coordinate
matching mode is the absolute mode, coordinates
of the first region, from which the user input starts,
are coordinates of the second region matching co-
ordinates of the first region.

8. The method of claim 1, wherein the user input unit
comprises at least one of a touch screen, a touch
panel, a touch pad, and a track ball.

9. The method of claim 1, further comprising displaying
on a screen an ultrasound image based on the ul-
trasound data having the adjusted gain value.

10. The method of claim 1, further comprising displaying
on a screen at least one of a second gain line cor-
responding to the gain value of the ultrasound data
before the adjusting and a third gain line correspond-
ing to the adjusted gain value.

11. The method of claim 1, wherein the first gain line is
information regarding the touch inputreceived by the
user input unit.

12. The method of claim 3, wherein the detecting com-
prises:

determining a detection region of a predeter-
mined size, which includes a location at which
the user input starts; and
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determining a region except for the detection re-
gion as anon-detectionregioninwhich the touch
input is not detected.

13. The method of claim 12, further comprising clearing
the detection region and the non-detection region
after a predetermined time has elapsed from the end
of the user input.

14. An ultrasound apparatus comprising:

an acquisition unit for acquiring ultrasound data
from an object;

an output unitfor displaying an ultrasound image
based on the ultrasound data;

a user input unit, which includes a first region
and receives, from a user and through the first
region, a first gain line for setting a gain value
to be applied to the ultrasound data;

a mode checking unit for determining a coordi-
nate matching mode between a second region
included in the output unit and the first region;
and

an image processing unit for adjusting a gain
value of the ultrasound data based on the coor-
dinate matching mode and the first gain line.

15. A non-transitory computer-readable storage medi-
um having stored therein program instructions,
which when executed by a computer, perform the
method of claim 1.
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FIG. 1
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FIG. 2
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FIG. 3

ACQUIRE ULTRASOUND DATA OF SUBJECT |—S8310
DISPLAY ULTRASOUND IMAGE — S330
RECEIVE, FROM USER, FIRST GAIN LINE FOR 5350
SETTING GAIN VALUE OF ULTRASOUND DATA
DETERMINE COORDINATE MATCHING MODE | 5370
BETWEEN FIRST REGION AND SECOND REGION
ADJUST GAIN VALUE OF ULTRASOUND DATA |—S390

END
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FIG. 5
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FIG. 6
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FIG. 16

ACQUIRE ULTRASOUND DATA OF SUBJECT |—S1610
&

DISPLAY ULTRASQUND IMAGE — 51620
l

DISPLAY INITIAL GAIN LINE — 51630

RECEIVE U‘-VER INPUT — 51640
!

DETERMINE COORDINATE MATCHING MODE  |— S1650
!

ADJUST INITIAL GAIN VALUE — 51660

END
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FIG. 17

ACQUIRE ULTRASOUND DATA OF SUBJECT |—S81710
DISPLAY ULTRASOUND IMAGE — 51730
RECEIVE, FROM USER, COMPENSATION
LOCATION TO WHICH COMPENSATION VALUE |—S1750
FOR ULTRASOUND DATA IS TO BE APPLIED
|
!
APPLY COMPENSATION VALUE TO — S1770

ULTRASOUND DATA

END
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