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ULTRASOUND DIAGNOSIS APPARATUS AND
CONTROL METHOD THEREOF

CROSS-REFERENCE TO RELATED
APPLICATION(S)

[0001] This application claims the benefit under 35 U.S.C.
§119(e) of a U.S. provisional application filed on Nov. 4,
2014, in the U.S. Patent and Trademark Office and assigned
Ser. No. 62/074,834, and under 35 U.S.C. §119(a) of a Korean
patent application filed on May 7, 2015 in the Korean Intel-
lectual Property Office and assigned serial number 10-2015-
0063866, the entire disclosure of which is hereby incorpo-
rated by reference.

TECHNICAL FIELD

[0002] The present disclosure relates to methods and appa-
ratuses consistent with the various embodiments of an ultra-
sound diagnosis apparatus and a control method thereof.
More particularly, the present disclosure relates to an ultra-
sound diagnosis apparatus that provides a new interface to
photograph or manipulate an ultrasound image and a control
method thereof.

BACKGROUND

[0003] An ultrasound diagnosis apparatus is a main diag-
nosis apparatus capable of observing a lesion inside a patient
in medical fields.

[0004] An ultrasound diagnosis apparatus is an apparatus
configured to emit high frequency sound waves in inaudible
ranges from outside to inside a patient’s body and to receive
sound waves being reflected from the body so as to generate
images. Modern high performance ultrasound diagnosis
apparatuses have advanced to display not only 2-dimensional
tomographic images of inside a subject body but also to
generate and display 3-dimensional images thereof.

[0005] Anultrasound diagnosis apparatus is equipped with
adisplay for displaying ultrasound images and a control panel
having multiple input buttons or dial buttons and the like to
control the functions of the ultrasound diagnosis apparatus
according to the related art.

[0006] In order to use the ultrasound diagnosis apparatus, a
user must be well aware of the locations and manipulating
methods associated with the buttons in the control panel. Not
only that, a user has to overcome the difficulty to carefully
control the analog type buttons while watching the display
according to the related art.

[0007] The above information is presented as background
information only to assist with an understanding of the
present disclosure. No determination has been made, and no
assertion is made, as to whether any of the above might be
applicable as prior art with regard to the present disclosure.

SUMMARY

[0008] Aspects of the present disclosure are to address at
least the above-mentioned problems and/or disadvantages
and to provide at least the advantages described below.
Accordingly, an aspect of the present disclosure is to provide
an ultrasound diagnosis apparatus equipped with a new type
of interface for photographing and manipulating ultrasound
images and a control method thereof.

[0009] In accordance with an aspect of the present disclo-
sure, an ultrasound diagnosis apparatus for emitting ultra-
sound waves to an examination object and obtaining an ultra-
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sound image is provided. The apparatus includes a touch
display configured to display a screen that includes the ultra-
sound image, and a controller configured to receive a touch
input associated with the ultrasound image and set a focus or
depth of the ultrasound image to be displayed based on a
touched position.

[0010] The controller is further configured to set a focus
region at a depth corresponding to the touched position to be
in focus so as to change a resolution of the ultrasound image
when the touch input associated with the ultrasound image is
received.

[0011] The controller is further configured to: in response
to receiving the touch input at a first corner from among two
corner regions parallel to a depth direction of the ultrasound
image, set the focus of the ultrasound image corresponding to
the touched position on the first corner, and in response to
receiving the touch input at a second corner, set the depth of
the ultrasound image to be displayed corresponding to the
touched position on the second corner to be displayed.
[0012] The controller is further configured to, in response
to receiving the touch input of dragging a corner region at an
end ofa depth direction of the ultrasound image displayed, set
the depth of the ultrasound image to be displayed according to
a position associated with a location in which the first or
second corer region is dragged.

[0013] The controller is further configured to display a
manipulating point on each of a plurality of depth regions that
configure the ultrasound image and in response to receiving
the touch input within a depth region associated with one of
the plurality of manipulating points, move the one manipu-
lating point in predetermined units, and change a total gain
compensation (TGC) according to a distance and direction by
which the manipulating point is moved.

[0014] The controller is further configured to, in response
to receiving the touch input of dragging within the depth
region, move the manipulating point within the depth region
where the drag is detected in smaller units than the distance by
which the touched point is moved by the drag.

[0015] The controller is further configured to, in response
to receiving the touch input of tapping within the depth
region, move the manipulating point within the depth region
where the tapping is detected in the predetermined units
based on a number of times the touch input of tapping is
received.

[0016] Thecontroller, in response to a predetermined event
occurring, is further configured to display a still image of the
ultrasound image, display a mark on the point where a touch
is detected in the still ultrasound image, and in response to
detecting a touch in another point with the touch of the still
ultrasound image being retained, fixate the position of the
displayed mark.

[0017] The controller is further configured to display an
expanded image of a periphery associated with the point
where the touch is detected in the still ultrasound image,
display a mark on the expanded image, where the mark cor-
responds to the point where the touch is detected in the still
ultrasound image, and in response to the touch on the still
ultrasound image being dragged, move the mark within the
expanded image.

[0018] The controller is further configured to move the
mark within the expanded region in smaller units than the
distance by which the touched point is moved by the drag.
[0019] In accordance with an aspect of the present disclo-
sure, a method of controlling an ultrasound diagnosis appa-
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ratus for emitting ultrasound waves to an examination object
and obtaining an ultrasound image is provided. The method
includes displaying a screen that includes the ultrasound
image, receiving a touch input associated with the ultrasound
image, and setting a focus or depth of the ultrasound image to
be displayed based on a touched position.

[0020] The setting of the focus, in response to receiving the
touch input associated with the ultrasound image, may set a
focus region at a depth corresponding to the touched position
to be in focus so as to change a resolution of the ultrasound
image.

[0021] The setting of the focus, in response to receiving a
touch input at a first corner from among two corner regions
parallel to a depth direction of the ultrasound image, may set
the focus of the ultrasound image corresponding to the
touched position on the one corner, and in response to receiv-
ing the touch input at a second corner, set the depth of the
ultrasound image to be displayed corresponding to the
touched position on the second corner to be displayed.

[0022] Thesetting of the focus, in response to receiving the
touch input of dragging a corner region at an end of a depth
direction of the ultrasound image displayed, may set the depth
of the ultrasound image to be displayed according to a posi-
tion to which the corner region is dragged.

[0023] The setting of the focus may further comprises dis-
playing a manipulating point on each of a plurality of depth
regions associated with the ultrasound image, and the method
may further includes in response to receiving the touch input
within a depth region associated with to one of the plurality of
manipulating points, moving the one manipulating point in
predetermined units, and changing a TGC based on a distance
and direction by which the manipulating point is moved.

[0024] The moving of the one manipulating point, in
response to receiving the touch input of dragging within the
depth region, may move the manipulating point within the
depth region where the drag is detected in smaller units than
the distance by which the touched point is moved by the drag.

[0025] The moving of the manipulating point, in response
to receiving a touch input of tapping within the depth region,
may move the manipulating point within the depth region
where the tapping is detected in the predetermined units
according to a number of times the touch input of tapping is
received.

[0026] The method may further include in response to a
predetermined event occurring, displaying a still image of the
ultrasound image, displaying a mark on a first point where a
touch s detected in the still ultrasound image, and in response
to detecting a touch at a second point with the touch associ-
ated with the first point being retained, fixating the position of
the displayed mark.

[0027] The method may further include displaying an
expanded image of a periphery of the point where the touch
input is detected in the still ultrasound image, displaying a
mark on the expanded image, where the mark associated with
the point where the touch input is detected in the still ultra-
sound image, and in response to the touch on the still ultra-
sound image being dragged, moving the mark within the
expanded image.

[0028] The moving of the mark within the expanded image
includes may move the mark within the expanded region in
smaller units than the distance by which the touched point is
moved by the drag.
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[0029] According to the aforementioned various embodi-
ments of the present disclosure, a user may manipulate the
ultrasound diagnosis apparatus more easily and intuitively.
[0030] Other aspects, advantages, and salient features of
the disclosure will become apparent to those skilled in the art
from the following detailed description, which, taken in con-
junction with the annexed drawings, discloses various
embodiments of the present disclosure.

BRIEF DESCRIPTION OF THE DRAWINGS

[0031] The above and other aspects, features, and advan-
tages of certain embodiments of the present disclosure will be
more apparent from the following description taken in con-
Junction with the accompanying drawings, in which:

[0032] FIGS. 1 and 2 are block diagrams illustrating a
configuration of an ultrasound diagnosis apparatus according
to an embodiment of the present disclosure;

[0033] FIG. 3isa flowchart illustrating a control method of
an ultrasound diagnosis apparatus according to an embodi-
ment of the present disclosure;

[0034] FIG. 4is a flowchart illustrating a control method of
an ultrasound diagnosis apparatus according to an embodi-
ment of the present disclosure;

[0035] FIG. 5isa flowchart illustrating a control method of
an ultrasound diagnosis apparatus according to an embodi-
ment of the present disclosure;

[0036] FIG. 6isa view illustrating an appearance and auto-
matic execution function of an ultrasound diagnosis appara-
tus according to an embodiment of the present disclosure;
[0037] FIG. 7 is a view illustrating a structure of a probe
according to an embodiment of the present disclosure;
[0038] FIG. 81sa view illustrating a layout of a screen of a
full touch display according to an embodiment of the present
disclosure;

[0039] FIG. 9 is a view illustrating a sixth region included
in the screen of FIG. 8 according to an embodiment of the
present disclosure;

[0040] FIGS. 10A to 10C are views illustrating a manipu-
lation of changing a state where the sixth region of FIG. 9 is
being displayed on the screen of FIG. 8 according to an
embodiment of the present disclosure;

[0041] FIGS. 11A to 11C are views illustrating a manipu-
lation of changing a state where a popup menu is being
displayed on the screen of FIG. 8 according to an embodiment
of the present disclosure;

[0042] FIGS.12A and 12B are views illustrating a manipu-
lation of changing an arrangement of a plurality of buttons
within the sixth region of FIG. 9 according to an embodiment
of the present disclosure;

[0043] FIGS. 13A to 13C are views illustrating a manipu-
lation of adjusting a size of each region of a screen divided
into a plurality of regions according to an embodiment of the
present disclosure;

[0044] FIGS. 14A to 14C are views illustrating where the
manipulation of FIG. 13A has been applied according to an
embodiment of the present disclosure;

[0045] FIGS. 15A to 15C are views illustrating a manipu-
lation of changing a position of a total gain compensation
(TGC) line according to an embodiment of the present dis-
closure;

[0046] FIG. 16 illustrates an embodiment where a cine bar
displayed on a still image display button according to an
embodiment of the present disclosure;
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[0047] FIG. 17 is a view illustrating an embodiment of
manipulating the cine bar of FIG. 16 according to an embodi-
ment of the present disclosure;

[0048] FIG. 18 is a view illustrating an embodiment of
manipulating the cine bar of FIG. 16 according to an embodi-
ment of the present disclosure;

[0049] FIGS. 19A and 19B are views illustrating an
embodiment where a layout of a screen is automatically
changed by execution of a certain function according to an
embodiment of the present disclosure;

[0050] FIGS. 20A and 20B are views illustrating an
embodiment where a layout of a screen is automatically
changed by execution of a certain function according to an
embodiment of the present disclosure;

[0051] FIGS. 21A to 21D are views illustrating four types
of manipulations of changing a displaying state when a close-
up view function is executed according to an embodiment of
the present disclosure;

[0052] FIG. 22 is a view illustrating a configuration of an
image display region according to an embodiment of the
present disclosure;

[0053] FIG. 23 is a view illustrating a manipulation of
setting a focus or depth of an ultrasound image according to
an embodiment of the present disclosure;

[0054] FIG. 24 is a view illustrating a manipulation of
setting a focus of an ultrasound image according to an
embodiment of the present disclosure;

[0055] FIG. 25 is a view illustrating a manipulation of
setting a depth of an ultrasound image according to an
embodiment of the present disclosure;

[0056] FIG. 26 is a view illustrating an example of a screen
where the manipulation of FIG. 24 has been applied accord-
ing to an embodiment of the present disclosure;

[0057] FIGS.27Ato 27D are views illustrating an example
of a screen where the manipulation of FIG. 25 has been
applied according to an embodiment of the present disclo-
sure;

[0058] FIGS. 28A to 28C are views illustrating a manipu-
lation of setting a TGC according to an embodiment of the
present disclosure;

[0059] FIGS. 29A to 29D are views illustrating a manipu-
lationof changing a TGC setting according to an embodiment
of the present disclosure;

[0060] FIG. 30 is a view illustrating a measuring function
according to an embodiment of the present disclosure;
[0061] FIGS.31A and 31B are views illustrating a manipu-
lation of displaying a mark on an ultrasound image according
to an embodiment of the present disclosure; and

[0062] FIGS.32A and 32B are views illustrating a manipu-
lation of displaying a mark on an ultrasound image according
to an embodiment of the present disclosure.

[0063] Throughout the drawings, like reference numerals
will be understood to refer to like parts, components, and
structures.

DETAILED DESCRIPTION

[0064] The following description with reference to the
accompanying drawings is provided to assist in a comprehen-
sive understanding of various embodiments of the present
disclosure as defined by the claims and their equivalents. It
includes various specific details to assist in that understanding
but these are to be regarded as merely exemplary. Accord-
ingly, those of ordinary skill in the art will recognize that
various changes and modifications of the various embodi-
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ments described herein can be made without departing from
the scope and spirit of the present disclosure. In addition,
descriptions of well-known functions and constructions may
be omitted for clarity and conciseness.

[0065] The terms and words used in the following descrip-
tion and claims are not limited to the bibliographical mean-
ings, but, are merely used by the inventor to enable a clear and
consistent understanding of the present disclosure. Accord-
ingly, it should be apparent to those skilled in the art that the
following description of various embodiments of the present
disclosure is provided for illustration purpose only and not for
the purpose of limiting the present disclosure as defined by
the appended claims and their equivalents.

[0066] It is to be understood that the singular forms “a,”
“an,” and “the” include plural referents unless the context
clearly dictates otherwise. Thus, for example, reference to “a
component surface” includes reference to one or more of such
surfaces.

[0067] Inthe following description, like drawing reference
numerals are used for the like elements, even in different
drawings. The matters defined in the description, such as
detailed construction and elements, are provided to assist ina
comprehensive understanding of various embodiments of the
present disclosure. However, various embodiments of the
present disclosure can be practiced without those specifically
defined matters. Also, well-known functions or constructions
are not described in detail since they would obscure the appli-
cation with unnecessary detail.

[0068] Terms such as “first” and ‘second” may be used to
describe various components, but they should not limit the
various components. Those terms are only used for the pur-
pose of differentiating a component from other components.
For example, a first component may be referred to as a second
component, and a second component may be referred to as a
first component and so forth without departing from the spirit
and scope of the present disclosure. In addition, ‘and/or’ may
include any one of or a combination of the components men-
tioned.

[0069] In addition, a singular form may include a plural
from as long as it is not specifically mentioned in a sentence.
In addition, “include/comprise” or “including/comprising”
used in the specification represents that one or more compo-
nents, operations, and elements exist or are added.

[0070] In the embodiments of the present disclosure, a
‘module’ or ‘unit’ performs at least one function or operation,
and may be realized as hardware or software, or a combina-
tion thereof. In addition, a plurality of ‘modules’ or a plurality
of ‘units’ may be integrated into at least one module and be
realized as at least one processor (not illustrated) except for
when they need to be realized as a certain hardware.

[0071] FIGS. 1 and 2 are block diagrams illustrating a
configuration of an ultrasound diagnosis apparatus according
to an embodiment of the present disclosure.

[0072] Referring to FIG. 1, the ultrasound diagnosis appa-
ratus 100 includes a touch display 110 and controller 120.
[0073] The touch display 110 detects a touch and displays
an image on a screen. More specifically, the touch display 110
may output a rendered image data visually, and at the same
time detect a contact (touch) of a user’s body part or touch
input apparatus on the screen.

[0074] The touch display 110 displays a user interface
screen and detects a touch on the interface screen thereby
providing the user with the intuitiveness of directly manipu-
lating and/or interacting with the interface through the screen.
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[0075] The touch display 110 may display not only an
ultrasound image and the interface screen but also various
types of screens such as a booting screen, an alarm screen, and
the like.

[0076] The touch display 110 may include a touch unit for
sensing a touch input and a display unit for displaying an
interface and/or an image on a screen. In an exemplary
embodiment, the touch unit and display unit may be coupled
to each other (e.g., deposited on top of each other) or inte-
grated with each other as a single device. The touch unit may
include a touch sensor for sensing a touch input and a prox-
imity sensor forsensing an approaching of'a user’s touch. The
display unit may use a cathode ray tube (CRT) or various
types of flat panel displays (FPD) such as a liquid crystal
display (LCD) panel and the like.

[0077] The controller 120 is configured to control each
component of the ultrasound diagnosis apparatus 100. More
specifically, the controller 120 may control each component
of the ultrasound diagnosis apparatus 100 in order to perform
a diagnosing function using ultrasound of the ultrasound
diagnosis apparatus 100.

[0078] The controller 120 may process image data to be
displayed on the touch display 110 graphically and provide
the processed image data to the touch display 110. In addition,
the controller 120 may receive a touch input detected at the
touch display 110.

[0079] The controller 120 may display various interface
screens on the touch display 110. Specific examples and
explanation thereon will be explained later on with reference
to the drawings.

[0080] The controller 120 includes at least one processor, a
read-only memory (ROM) for storing a control program that
controls the ultrasound diagnosis apparatus 100 and a random
access memory (RAM) used to store a signal or data input
from outside the ultrasound diagnosis apparatus 100 or used
as a memory area for applications or operations to be pet-
formed in the ultrasound diagnosis apparatus 100. The pro-
cessor may include at least one of a single core processor, a
dual core processor, a triple core processor and a quad core
processor. In an exemplary embodiment, at least one proces-
sor, ROM, and RAM are mutually connected through an
internal bus. More detailed explanation on the configuration
of the ultrasound diagnosis apparatus 100 will be made here-
inafter with reference to FIG. 2.

[0081] Referring to FIG. 2, the ultrasound diagnosis appa-
ratus 100 includes a touch display 110, a controller 120, a
beam former 130, and a probe 140. The controller 120
includes a signal processor 121, an image processor 122, a
central processor 123, and storage 124.

[0082] The touch display 110 has the same configuration
and operation methods as the touch display 110 of FIG. 1 and
thus repeated explanation will not be made.

[0083] The probe 140 includes a plurality of transducers. In
an exemplary embodiment, each transducer transmits ultra-
sound waves to the examination object and then receives
ultrasound waves reflected back from the examination sub-
ject.

[0084] The beam former 130 performs a transmission-fo-
cusing of the ultrasound wave being transmitted from each
transducer to the examination object and performs a recep-
tion-focusing of the reflected waves emitted from the exami-
nation object to each transducer by applying a time-delay to
the reflected waves.
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[0085] The signal processor 121 receives a signal of a
reflected wave that has been reception-focused at the beam
former 130 and adjusts a gain of the signal. More specifically,
the signal processor 121 sets a total gain compensation (TGC)
or sensitivity time compensation (STC) of the signal by the
reflected wave received.

[0086] In an exemplary embodiment, the TGC refers to
controlling a gain of a reflected wave according to a depth of
an organ to which ultrasound was emitted in order to alleviate
the phenomenon in which the farther the organ is distanced
from the body surface, the more blurry the image of the organ
is since the deeper the ultrasound is emitted into the exami-
nation object, less intense the reflected ultrasound is.

[0087] The image processor 122 generates ultrasound
image data. More specifically, the image processor 122 may
generate ultrasound image data that may display the reflected
wave signal output from the signal processor 121 on the touch
display 110 as a 2-dimensional or 3-dimensional image.
[0088] The central processor 123 controls each component
of the ultrasound diagnosis apparatus 100. More specifically,
the central processor 123 may relay a signal being transmitted
inside the controller 120 or a signal being input and output
between the controller 120 and other components. In addi-
tion, the central processor 123 may perform computation
operations for executing a program such as an operating
system and application and the like on the ultrasound diag-
nosis apparatus 100 and operations of transmitting a suitable
signal to each component at a command received from the
user.

[0089] The storage 124 is configured to store data. More
specifically, the storage 124 may store various programs and
image data generated when photographing an ultrasound
image.

[0090] Hereinafter, control operations and functions of the
controller 120 of the ultrasound diagnosis apparatus 100 of
FIGS. 1 and 2 will be explained with reference to FIGS. 3 to
5.

[0091] FIG. 3isa flowchart illustrating a control method of
an ultrasound diagnosis apparatus according to an embodi-
ment of the present disclosure.

[0092] Referring to FIG. 3, a screen that includes an ultra-
sound image is displayed on the touch display 110 at opera-
tion 5310. More specifically, a screen for providing the ultra-
sound image obtained after emitting ultrasound waves to an
examination subject may be displayed on the touch display
110 together with an interface.

[0093] Then, a touch input corresponding to a touch
detected in the touch display 110 is received in the controller
120 at operation 5320.

[0094] Inaddition, the controller 120 sets a focus parameter
associated with the ultrasound image or a depth of the ultra-
sound image being displayed based on the touched position at
operation 5330.

[0095] In an exemplary embodiment, the controller 120
may set the focus parameter or the depth by determining in
which part of the ultrasound image displayed on the screen of
the touch display 110 the user’s manipulation of touching the
ultrasound image has been detected. More detailed explana-
tion thereof will be made later on with reference to FIGS. 22
to 27.

[0096] FIG. 4is a flowchart illustrating a control method of
an ultrasound diagnosis apparatus according to an embodi-
ment of the present disclosure.
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[0097] Referring to FIG. 4, on the touch display 110, a
plurality of manipulating points for controlling or manipulat-
ing an ultrasound image and TCG are displayed on each of the
plurality of depth regions that form the ultrasound image at
operation 5410. More specifically, the controller 120 may set
the divided depth regions per each predetermined depth on
the ultrasound image. In addition, the controller 120 may
provide manipulating points for adjusting a gain of a wave
reflected from the plurality of divided depth regions at each
depth region.

[0098] Then, the controller 120 receives a touch input of a
touch made within a depth region where one of the manipu-
lating points displayed on the touch display 110 belongs to at
operation 5420. More specifically, the touch display 110
detects a user’s touch in one of the plurality of depth regions
and the controller 120 may receive a signal indicative of the
touch input of the detected touch.

[0099] In addition, the controller 120 moves the manipu-
lating point associated with the touched depth region in pre-
determined units at operation 5430. More specifically, the
controller 120 may move the manipulating point associated
with the depth region where the touch input was detected in
predetermined units. In an exemplary embodiment, the con-
troller 120 may vary the direction in which to move the
manipulating point depending on whether the touched posi-
tion is at a left or right side of the manipulation point. In
addition, the controller 120 may move the manipulating point
in predetermined units and directions based on the depth and
position where the touch was detected. More detailed expla-
nation will be made later on with reference to FIGS. 28 and
29.

[0100] The controller 120 changes the TGC according to
the distance and direction by which the manipulating point
was moved at operation 5440. For example, the controller 120
may set a gain of the reflected wave corresponding to the
depth region where the manipulating point is located accord-
ing to the distance and direction by which the manipulating
point was moved with respect to a central axis which is used
as a reference.

[0101] FIG.5isa flowchart illustrating a control method of
an ultrasound diagnosis apparatus according to an embodi-
ment of the present disclosure.

[0102] Referring to FIG. 5, the controller 120 receives a
signal that a predetermined event has been detected at opera-
tion 5510. For example, the controller 120 may receive a
signal that represents that an event of touching a FREEZE
button on the touch display 110 has occurred.

[0103] The touch display 110 displays a still image of the
ultrasound image at operation S520. More specifically, the
controller 120 may control the touch display 110 such that a
still image of the ultrasound image is displayed. The still
image may be an ultrasound image photographed when the
event occurred.

[0104] The touch display 110 displays a mark on a point
where the touch was detected at operation S530. More spe-
cifically, when a touch input is received, the controller 120
may control the touch display 110 such that a mark is dis-
played on the point where the touch was detected. In an
exemplary embodiment, a mark refers to an object for mark-
ing a point where a lesion such as cancer is observed on a still
ultrasound image in order to measure the size of the lesion.
[0105] The touch display 110 may detect another touch
input from a different point while maintaining a former touch
input at operation S540. More specifically, when a mark is
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positioned at a point to display the mark through an initial
touch in the touch display 110, when a second touch is made
at another point with the initial touch maintained, the touch
display 110 may sense the user’s multi touch manipulation.

[0106] The controller 120 may fix the mark displayed at
operation S550. More specifically, when a second touch input
is received, the controller 120 may fix the position of the mark
displayed while maintaining the first touch. More detailed
explanation thereof will be made later on with reference to
FIGS. 30 and 31.

[0107] Such a control method of an ultrasound diagnosis
apparatus according to various embodiments of the present
disclosure may provide a more intuitive, detailed, simple, and
convenient interface environment. The control method of
FIGS. 3 to 5 may be embodied in an ultrasound diagnosis
apparatus having the configuration of FIG. 1 or FIG. 2. Oth-
erwise, the control method of FIGS. 3 to 5 may be executed in
one or a plurality of apparatuses each embodied with only
some of the functions or only one configuration.

[0108] In addition, such a control method of an ultrasound
diagnosis apparatus as aforementioned may be embodied as a
program executable in at least one computer for executing the
control method. In addition, such an executable program may
be stored in a non-transitory computer readable record
medium.

[0109] Therefore, each of the blocks of the present disclo-
sure may be embodied as a computer recordable code on a
computer readable record medium. The computer readable
record medium may be a device that may store data that may
be read by a computer system.

[0110] For example, the computer readable record medium
may be aROM, RAM, CD-ROM, magnetic tape, floppy disc,
optical disc, optical data storing device, or an image display
such as a television that includes the storing device. In addi-
tion, the computer readable code may be embodied as a
computer data signal of a reflected wave.

[0111]

[0112] FIG. 6isa view illustrating an appearance and auto-
matic execution function of an ultrasound diagnosis appara-
tus according to an embodiment of the present disclosure.

[0113] Referring to FIG. 6, the ultrasound diagnosis appa-
ratus 600 is a cart type apparatus equipped with a handle and
wheels so that apparatus 600 may be moved around.

[0114] A touch display 610 is provided at an upper part of
the ultrasound diagnosis apparatus 600 such that that the
display 610 may sense or detect a touch on any partofa screen
when an image or an interface is displayed on the display.

[0115] The main body of the ultrasound diagnosis appara-
tus 600 may include various storage spaces, a plurality of
probes 620, and a holder 630 to hang the probe. In an exem-
plary embodiment, the main body of the ultrasound diagnosis
apparatus 600 may be further equipped with various compo-
nents for communication with an external device such as
various communication ports, a speaker, a gel warmer, a
record medium drive, and the like.

[0116] The ultrasound diagnosis apparatus 600 may detect
when the probe 620 is separated from the holder 630. More
specifically, the ultrasound diagnosis apparatus 600 may gen-
erate a signal that the probe 620 has been separated from the
holder 630 based on a sensor provided in the holder 630. In
addition, the signal indicating that the probe 620 has been
separated from the holder 630 may vary according to the type

Probe Interaction
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of the probe 620. Therefore, the ultrasound diagnosis appa-
ratus 600 may also identify which probe 620 will be used by
auser.

[0117] In an exemplary embodiment, the ultrasound diag-
nosis apparatus 600 executes an application corresponding to
the identified probe 620. More specifically, when a probe for
a certain use is separated, the ultrasound diagnosis apparatus
600 may automatically execute the diagnosis application suit-
able to the use of the separated probe.

[0118] FIG. 7 is a view illustrating a structure of a probe
according to an embodiment of the present disclosure.
[0119] Referring to FIG. 7, a probe 700 includes a plurality
of input means. More specifically, the probe 700 may be
equipped with a plurality of buttons 710, 720, 730, 740
formed on a part of the probe 700 to be grasped by the user.
For example, as illustrated in FIG. 7, the probe 700 may be
equipped witha SAVE button 710, a FREEZE button 720, and
a LOCK button 730 formed within an operation range
manipulable by an index finger of a hand that grasps the probe
700, and a DEPTH button 740 formed within an operation
range manipulable by a thumb of the hand that grasps the
probe 700. In an exemplary embodiment, the SAVE button
710 may provide a function of capturing an ultrasound image,
the FREEZE button 720 may provide a function of freezing or
resuming photography, the LOCK button 730 may provide a
function of disregarding inputting of other buttons provided
in the probe 700, and the DEPTH button 740 may provide a
function of adjusting the depth of an ultrasound image. One of
ordinary skill in the art would recognize that a method of
input utilizing physical force and/or a method of detecting a
contact by a body part or motion of a body part may be applied
to the input methods of the aforementioned buttons. It is also
a matter of course that some of the aforementioned plurality
of buttons may be omitted or a button for providing a function
related to another probe may be added to the probe.

[0120] Touch Interaction for Changing Layout

[0121] FIG. 8isa view illustrating a layout on a screen of a
full touch display according to an embodiment of the present
disclosure.

[0122] Referring to FIG. 8, a screen 800 is displayed on a
touch display where the screen 800 is divided into a plurality
of regions.

[0123] A first region 810 at an uppermost end includes a
menu bar from which an option regarding an account, a
patent, a probe, a diagnosis, a review, a report, and a configu-
ration setting may be selected.

[0124] A second region 820 includes a title associated with
the ultrasound imaging that includes a patient name, a hospi-
tal name, an application being executed, a photograph frame
rate, information associated with the probe used in the diag-
nosis, sound output information, date/time information, and
the like.

[0125] A third region 830 includes a thumbnail of a cap-
tured ultrasound image.

[0126] A fourth region 840 includes information on
whether an ultrasound image is a 2-dimensional ultrasound
image or a 3-dimensional ultrasound image, depth of the
image, and focus of the image.

[0127] A fifth region 850 displays an ultrasound image
being photographed or photographed together with several
image setting interfaces.

[0128] A sixth region 860 provides a quick menu that
includes options that are frequently used when diagnosing to
help the user easily select imaging or diagnosis options.

May 5, 2016

[0129] A seventh region 870 provides a sub menu that
includes various selectable options provided from the appli-
cation related to the mode being executed.

[0130] FIG. 9is a view illustrating in detail the sixth region
included in the screen of FIG. 8 according to an embodiment
of the present disclosure.

[0131] Referring to FIG. 9, the sixth region 900 includes a
Measure button for calculating a length, angle, and size area,
a Caliper button providing a ruler function of connecting two
points on an ultrasound image, a Preset button for deleting a
text or indicator and the like displayed on an ultrasound
image, an Annotate button for inputting aletter in any position
on an ultrasound image, a Save button for capturing an ultra-
sound image during photographing, a Print 1 button, a Print 2
button, a Freeze button, and a plurality of Mode buttons 2D,
M, C,PW, PD, 3D/4D for converting or adding an ultrasound
image photographing mode.

[0132] Inanexemplary embodiment, at a lowermost end of
the sixth region 600, a handle 910 is provided that includes a
move button 920 for the sixth region 600 and a conversion
button 930 for changing an arrangement of the buttons within
the sixth region 600. Referring to FIG. 10, explanation on
manipulating the handle 910 will be made.

[0133] FIGS. 10A to 10C are views illustrating a manipu-
lation of changing a state of the sixth region of FI1G. 9 dis-
played on the screen of FIG. 8 according to an embodiment of
the present disclosure.

[0134] Referring to FIG. 10A, the screen includes a plural-
ity of regions arranged in a basic layout.

[0135] At the lower end of the sixth region 1020 where the
quick menu is provided, a handle 1010 is provided.

[0136] The user may input a touch and drag 1030 manipu-
lation of a move button of the handle 1010 through the touch
display.

[0137] Referring to FIG. 10B, a state where the sixth region
1020 has been moved from a lower left end ofthe screento the
center of the screen by a drag manipulation input by the user
is illustrated. In an exemplary embodiment, the sixth region
1020 may be displayed semi-transparently while it is being
moved by the user’s drag.

[0138] Theuser may input a double tap 1040 manipulation
by tapping the position change button in the handle 1010.
[0139] Referring to FIG. 10C, a state where the sixth region
1020 has moved to the position of the initial basic layout after
adouble tap 1040 manipulation has been input and detected is
illustrated.

[0140] FIGS. 11A to 11C are views illustrating a manipu-
lation of changing a state where a popup menu is displayed on
the screen of FIG. 8 according to an embodiment of the
present disclosure.

[0141] Referring to FIG. 11A, together with the plurality of
regions arranged in the basic layout, a popup window 1120 is
displayed on the screen.

[0142] In an embodiment of the present disclosure, the
popup window 1120 is displayed when one option 1110 of the
plurality of options of the sub menu is selected. The popup
window 1120 provides an interface where the user may set a
certain range.

[0143] A handle 1130 is displayed together at one side of
the popup window 1120.

[0144] The user touches a rotation button 1140 on the
handle 1130 of the popup window 1120.
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[0145] Referring to FIG. 11B, a state where the popup
window 1120 has been rotated by 90 degrees by the user’s
manipulation of touching the conversion button is illustrated.
[0146] The user may input a manipulation of touching and
dragging 1150 a move button of the handle 1130.

[0147] Referring to FIG. 11C, a state where the popup
window 1120 has been moved to where the user had input the
drag manipulation is illustrated.

[0148] In an exemplary embodiment, the popup window
1120 is not displayed if the user touches a close button 1160
of the handle 1130 or if there is no user manipulation for more
than a predetermined period of time.

[0149] FIGS. 12A to 12B are views illustrating a manipu-
lation of changing an arrangement of the plurality of buttons
in the sixth region of FIG. 9 according to an embodiment of
the present disclosure.

[0150] Referring to FIG. 12A, a state where the buttons
inside the sixth region 1210 are arranged in the basic layout is
illustrated.

[0151] Theuser may touch a conversion button 1220 on the
handle at a lower end of the sixth region 1210.

[0152] Referring to FIG. 12B, a state where the buttons
inside the sixth region 1210 have been arranged in another
layout based on the user’s manipulation of touching the con-
version button 1220 is illustrated.

[0153] In an exemplary embodiment, there may be two or
more layouts in which the buttons may be arranged. In addi-
tion, every time the user touches the conversion button 1220,
the layout of the buttons will change to every one of the
plurality of layouts in serial order.

[0154] FIGS. 13A to 13C are views illustrating a manipu-
lation of adjusting a size of each region of the screen divided
into a plurality of regions according to an embodiment of the
present disclosure.

[0155] Referring to FIG. 13 A, screens 1310, 1320 illustrate
where a region 1s divided into two portions A, B. The screen
1310 on the left is divided into two by a horizontal boundary
line, while the screen 1320 on the right is divided into two by
a vertical boundary line. By touching and dragging a bound-
ary indicator 1311, 1321 associated with the two divided
regions, one of the divided regions may be expanded as the
other one is reduced.

[0156] Referringto FIG. 13B, screens 1330, 1340 illustrate
where a region is divided into three portions A, B, C. The
screen 1330 on the left is divided into two by a horizontal
boundary line and then one of the two regions is divided again
by a vertical boundary line. The screen 1340 on the right is
divided into two by a vertical boundary line and then one of
the two regions is divided again by a horizontal boundary line.
[0157] In an exemplary embodiment, the three divided
regions may be expanded or reduced by a manipulation asso-
ciated with touching and dragging an intersection indicator
1331, 1341 where the two boundary lines dividing the screen
in a horizontal direction and a vertical direction meet.
[0158] Referring to FIG. 13C, screens 1350, 1360 illustrate
where a region is divided into four portions A, B, C, D. The
four divided regions may be expanded or reduced by a user’s
manipulation of touching and dragging an intersection indi-
cator 1351, 1361 where two boundary lines crossing the
screen in a horizontal direction and a vertical direction meet.
[0159] FIGS. 14A to 14C are views illustrating the appli-
cation of the manipulation described in FIG. 13A according
to an embodiment of the present disclosure.
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[0160] Referring to FIG. 14A, an ultrasound image is being
displayed on screen 1400 in an image region 1410 where a
2D/C mode has been activated.

[0161] In an exemplary embodiment, the user may touch a
PW mode button 1420 to activate a 2D/C/PW complex mode.
[0162] Referring to FIG. 14B, the PW mode has been
executed and screen 1400 is divided into an image region
1410 and pulsed wave image region 1430 based on an input
associated with the activation of the 2D/C.PW complex
mode. In addition, a boundary line 1435 is displayed in the
boundary of the image region 1410 and the PW image region
1430.

[0163] Referring to FIG. 14B, in an exemplary embodi-
ment, the user may input a manipulation 1440 by touching the
boundary line displayed and providing an input associated
with dragging the boundary line in an upward direction
thereby increasing the area of the PW image region 1430 and
decreasing the area of the image region 1410.

[0164] Referring to FIG. 14C, as the image region 1410
displayed on screen 1400 is reduced by the user’s dragging
manipulation, the interfaces arranged on the left and right of
the ultrasound image are also reduced. In addition, the graph
of the expanded PW image region 1430 is expanded as well.
[0165] Ttisnoted that one of ordinary skill in the art would
recognize that the boundary line 1435 may also be manipu-
lated such that an input associated with dragging the bound-
ary line in a downward direction thereby decreasing the area
of the PW image region 1430 and increasing the area of the
image region 1410.

[0166] FIGS. 15A to 15C are views illustrating a manipu-
lation of changing a position of a TGC line according to an
embodiment of the present disclosure.

[0167] Referring to FIG. 15A, a screen 1500 illustrates
where a touch input is detected associated with a TGC button
1530 thereby activating the TGC setting. On an image region
of the screen 1500, a TGC line 1510 is displayed overlapping
the ultrasound image 1520.

[0168] On the TGC line 1510, there are a plurality of
manipulation points 1512, 1514, and 1516 corresponding to
each of the divided depth regions according to depth of the
ultrasound image.

[0169] Referring to FIG. 15B, a manipulation 1550 of
touching and dragging a move button 1540 displayed on one
end ofthe TGCline 1510 in order to change the positionof the
TGC line 1510 being displayed on the screen 1500 over the
ultrasound image 1520 is illustrated.

[0170] Referring to FIG. 15C, the result of the user’s drag-
ging manipulation 1550 provided in FIG. 15B, the TGC line
1510 has been moved outside the ultrasound image 1520 such
that the TGC line 1510 no longer overlaps the ultrasound
image 1520 displayed on the screen 1500. In addition, the
ultrasound image 1520 has been moved to the direction oppo-
site to the direction that the TGC line 1510 had been moved so
as not to overlap the TGC line 1510. In an exemplary embodi-
ment, as illustrated in FIGS. 15B and 15C, the detected user
manipulation 1550 is indicative of dragging the TGC line
1510 to the left of the screen 1500 and thus the ultrasound
image 1520 moved to the right of the screen 1500. However,
one of ordinary skill in the art would recognize that the TGS
line 1510 may be manipulated in right direction causing the
ultrasound image 1520 to move in a left direction.

[0171] FIG. 16 illustrates a cine bar displayed on a Freeze
display button according to an embodiment of the present
disclosure.
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[0172] Referring to FIG. 16, a still image display button
(e.g., a Freeze button) 1610 capable of pausing an ultrasound
image being photographed in real time is illustrated. The
Freeze button 1510 may be displayed on a display of the
ultrasound apparatus. For example, the Freeze button 1610
includes a text indicator (e.g., “Freeze 1620” or “Unfreeze
1630”) and is displayed indicating a current state based on
whether the ultrasound image has been paused. In an exem-
plary embodiment, text indicator of Freeze 1620 is displayed
within the Freeze button 1610 during an image generating
state (a) and text indicator of Unfreeze 1630 is displayed on
the Freeze button 1610 during a paused state (b) to release the
pause state and resume photographing to generate an ultra-
sound image. A cine bar 1640 is displayed on a lower end
within the Freeze button 1610 during the paused state (b). The
cine bar 1640 is a timeline that provides an interface for
searching frames of the ultrasound image from the starting
point of photographing the image to the pause point. A
method of manipulating the cine bar 1640 will be explained in
detail later on with reference to FIGS. 17 and 18.

[0173] The Freeze button 1610 displays the text indicators
“Freeze” and “Unfreeze” alternately based on a user’s touch
input.

[0174] FIG. 17 illustrates the manipulation of the cine bar
of FIG. 16 according to an embodiment of the present disclo-
sure.

[0175] Referring to FIG. 17, a first state (a) is associated
with a still ultrasound image being displayed. In an exem-
plary embodiment, the cine bar is displayed on a lower section
of the Freeze button 1710.

[0176] In order to view the ultrasound image of a desired
frame, the user may input a manipulation 1740 of touching a
right end 1730 of the cine bar 1720 and dragging the touch
input to the left.

[0177] Inasecond state (b), after an input is detected asso-
ciated with a user’s dragging manipulation associated with
the cine bar 1720 within the Freeze button 1710, an indicator
1750 is displayed indicating a position of the frame currently
being displayed. While the manipulation touch 1770 of drag-
ging continues to a second position 1750, a frame number
indicator 1760 is displayed on an upper part of the second
position 1750. In an exemplary embodiment, referring to
FIG. 17, a number “32” may be displayed in a region associ-
ated with the second position 1750 of the manipulation input
to represent the frame number of the ultrasound image.
[0178] When there is no touch detected to be associated
with the cine bar 1720, the frame number indicator is modi-
fied. Forexample, as illustrated in FIG. 17, the frame number
“32” is displayed in a small size on an upper part of the
indicator 1750 to indicate the frame of the ultrasound image
currently being displayed.

[0179] FIG. 18 illustrates the manipulation of the cine bar
of FIG. 16 according to an embodiment of the present disclo-
sure.

[0180] Referring to FIG. 18, as illustrated at state (a), the
cine bar 1815 is displayed at a lower end of the freeze button
1810. In addition, the cine bar 1815 receives an input of
touches 1830, 1835 at two points. The touches 1830, 1835 at
the two points may be touched one at a time sequentially, or at
the same time. Two indicators 1820, 1825 may be displayed
on the cine bar 1815 corresponding to the two touched points
1830, 1835. In addition. at an upper part of each of the
touched indicator 1820, 1825, frame indicators 1840 and
1845 (e.g., “32” and “88”) representing the order of the
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frames corresponding to the positions being touched are dis-
played in large sizes. In addition, between the two indicators
1820, 1825, a reproduce button 1850 is further displayed.
[0181] As illustrated in state (b), after a touch input is
received associated with one 1855 of the two indicators 1820,
1855 displayed and a manipulation 1860 of the one indicator
1855 is detected along the cine bar 1815, the indicator 1855
associated with an initial touch may be moved to the second
manipulation point 1850 corresponding to a different frame.
In an exemplary embodiment, the indicator 1855 associated
with the ultrasound image of frame 80 illustrated in state (a)
was moved to a second location 1860 indicating the ultra-
sound image of frame 85 illustrated in state (b).

[0182] After confirming a section of ultrasound image to
reproduce, the user may input a manipulation 1870 associated
with touching a reproduce button 1850 displayed between the
two indicators 1820, 1855 on the cine bar 1815 illustrated in
state (c).

[0183] Referring to FIG. 18, the reproduce button 1850
illustrated in state (c) is modified to a freeze button 1875
illustrated in state (d) when a touch input manipulation is
detected associated with the reproduce button 1850. In an
exemplary embodiment, the ultrasound image is reproduced
from the frame where the left indicator 1820 is located to the
frame where the right indicator 1855 is located at a speed of
120 frames per second (fps). While the ultrasound image is
being reproduced, a color ofthe position corresponding to the
reproduced frame may be changed on the cine bar 1815 and
displayed in order to indicate the degree of reproduction.
[0184] The freeze button 1875 and reproduce button 1850
may be toggled and displayed every time a user’s touch input
is detected.

[0185] FIGS. 19A and 19B are views illustrating an
embodiment of the present disclosure where a layout of a
screen 1s automatically changed by execution of a certain
function.

[0186] Referring to FIG. 19A, the screen 1900 may be
divided into five regions 1910, 1920, 1930, 1940, 1950
divided vertically. In addition, on the image region 1940
where the ultrasound image is displayed. an expansion button
1960 for executing an expanding function is displayed.
[0187] The user may touch the expansion button 1960 to
expand or zoom a portion of the ultrasound image.

[0188] Referring to FIG. 19B, a region 1970 where an
expanded image associated with the interaction with the
expansion button 1960 is further displayed on the screen
1900. In an exemplary embodiment, regions 1910, 1930 that
contain options and information illustrated in FIG. 19A may
be unnecessary in the expanded view are not displayed in
FIG. 19B. In addition, the region 1950 in the lowermost part
ofthe screen 1900 is displayed in areduced size. Accordingly,
a space for displaying the expanded image is obtained.
[0189] FIGS. 20A and 20B illustrates where a layout of a
screen is automatically changed by execution of a certain
function according to an embodiment of the present disclo-
sure.

[0190] Referring to FIG. 20A, a view illustrating a region
2010 where a quick menu and sub menu of the basic layout is
displayed. In an exemplary embodiment, the user may touch
a certain button of the sub menu and execute an application
within screen 1900 illustrated in FIGS. 19A and 19B.
[0191] Referring to FIG. 20B, a state where an arrangement
of the objects in the quick menu and sub menu of region 2010



US 2016/0120508 A1

are changed thereby modifying the arrangement of the quick
menu horizontally at a lowermost part is illustrated.

[0192] Touch Interaction for Moving Expanded Region
[0193] FIGS. 21A to 21D are views illustrating four
manipulations associated with changing a state of display
when executing a function of expanding an image.

[0194] Referring to FIG. 21A, on the screen 2100 where the
expanding function has been activated, an image region 2110
is displayed at an upper portion, and an expanded region 2120
is displayed on a lower portion. In an exemplary embodiment,
a view of the entirety of the photographed ultrasound image
and a guide box 2130 for indicating a region to be expanded
are displayed within the image region 2110.

[0195] Touch inputs 2140 associated with a manipulation
of panning two points touched while viewing an expanded
image may be received with the expanded region 2120 where
the manipulation indicate that a part of the image region 2110
is to be expanded and viewed within the expanded region
2120. In an exemplary embodiment, the ultrasound image
associated with the image region 2110 may be moved under
the fixed guide box 2130 such that the touch input 2140
corresponds to the movement of the expanded image.
[0196] Referring to FIG. 21B, the user may input a touch
input manipulation associated with touching and panning
within the guide box 2130 in the image region 2110 in order
move the part of the image to be expanded and viewed within
the expanded region 2120. More specifically, when the user
inputs a panning touch 2150, the guide box 2130 may be
moved over the ultrasound image thereby moving the portion
ofthe ultrasound image to be expanded and viewed within the
expanded region 2120.

[0197] Referring to FIG. 21C, a size of the guide box 2130
may be modified by a manipulation 2160 of touching and
dragging one of four vertices of the guide box 2130 thereby
expanding the size of the image displayed in the expanded
region 2120 at a predetermined rate.

[0198] Referring to FIG. 21D, a plurality of guide boxes
2170, 2180 are displayed on the image region 2110 and an
expanded region 2120 where the expanded image corre-
sponding to each guide box 2170, 2180 is divided is displayed
within the expanded region 2120 of screen 2100.

[0199] Touch Interaction for Setting Focusing and Depth
[0200] FIG. 22 is a view illustrating a configuration of an
image region according to an embodiment of the present
disclosure.

[0201] Referring to FIG. 22, the image region 2200
includes an ultrasound image 2210, a focus adjuster 2220, a
depth adjuster 2230, and a gamma/brightness adjuster 2240.
[0202] A region where the ultrasound image 2210 is dis-
played may be divided into a plurality of depth regions
according to depth. In other words, regions of bands corre-
sponding to a same depth of an examination object may be
classified into one depth region.

[0203] Thefocus adjuster 2220 displays a depth ofa current
image that is in focus. More specifically, the focus adjuster
2220 may display a depth in which to focus ultrasound waves
being emitted may be configured. A plurality of focuses may
be set for different depths where the different focus values
affect a resolution of an image corresponding to a depth that
1s in focus.

[0204] The depth adjuster 2230 displays a depth ofan ultra-
sound image currently being displayed. More specifically, the
depth adjuster 2230 may display a depth of an ultrasound
image to be displayed based on a reflected wave received.
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[0205] The gamma/brightness adjuster 2240 provides an
interface for setting at least one of a gamma, a brightness, and
a contrast associated with an image to be output so that the
user may identify the image better.

[0206] FIG. 23 illustrates a manipulation of setting associ-
ated with a focus or a depth of an ultrasound image according
to an embodiment of the present disclosure.

[0207] Referring to FIG. 23, state (a) illustrates a manipu-
lation 2330 of a user touching inside an ultrasound image
2310. A depth 2320 corresponding to a position touched by
the user may be made to be in focus.

[0208] State (b) illustrates a manipulation 2350 of a user
dragging an end corner of depth direction of an ultrasound
image 2310. A depth of the ultrasound image 2310 being
displayed may be set to the dragged position.

[0209] State (c) illustrates a manipulation 2370 of the user
touching one corner 2360 of among both corner regions 2320
parallel to the depth direction of the ultrasound image 2310. A
focus may be set on a depth 2320 corresponding to the
touched position.

[0210] State (d) illustrates a manipulation 2390 of the user
touching the other corner 2380 of among the both corner
regions parallel to the depth direction of the ultrasound image
2310. A depth of the ultrasound image 2310 to be displayed
may be set to the depth corresponding to the touched position.
[0211] FIG. 24 illustrates a manipulation of setting a focus
of an ultrasound image according to another embodiment of
the present disclosure.

[0212] Referring to FIG. 24, state (a) illustrates an indicator
2420 that indicates a depth that has been set to be in focus
automatically when executing the focus adjuster 2410 for the
first time. In addition, the user inputs a touch manipulation
2430 associated with tapping a position corresponding to a
depth to be made to be in focus in the focus adjuster 2410.
[0213] State (b) illustrates an additional indicator 2440 is
displayed on a point where the touch input of the focus
adjuster 2410 has been detected. A depth corresponding to the
position where the user’s touch has been detected may be set
to be in focus. In addition, the user inputs a touch manipula-
tion 2450 associated with tapping the displayed indicator
2440.

[0214] State (c) illustrates a state where the indicator 2440
of the tab manipulation of the focus adjuster 2410 is not
displayed at position 2430. In this case, the focus setting
corresponding to the disappeared indicator 2440 is deleted.
[0215] FIG. 25 illustrates a manipulation of setting a depth
of an ultrasound image according to another embodiment of
the present disclosure.

[0216] Referring to FIG. 25, at state (a), the depth adjuster
2510 together with an indicator 2520 may be manipulated to
indicate a depth of a current ultrasound image. A number
indicating the depth is displayed inside the indicator 2520. In
an exemplary embodiment, the user inputs a touch manipu-
lation 2530 associated with tapping the number of a desired
depth.

[0217] State (b) illustrates a state where the indicator 2520
has moved to a position where a touch of the depth adjuster
2510 was detected and a number indicating a depth is high-
lighted and displayed inside the indicator 2520. A depthofthe
ultrasound image to be displayed is set to a depth correspond-
ing to a position where the user’s tap manipulation has been
detected. In an exemplary embodiment, the user inputs a
manipulation 2540 of touching and dragging the indicator
2520.
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[0218] State (c) illustrates a state where the indicator 2520
moves continuously according to the user’s dragging
manipulation and the number displayed inside the indicator
2520 is changed to a decimal number. By changing the num-
ber inside the indicator 2520 to a decimal number, fine control
the depth of the ultrasound image to be displayed may be
achieved. The user may input a touch manipulation 2550 of
tapping one of up/down buttons arranged at both sides of the
depth adjuster 2510.

[0219] State (d)illustrates a state where the indicator 2520
has moved to a position corresponding to a depth of prede-
termined units associated with the user’s manipulation of
touching the down button to increase the depth of the ultra-
sound image to be displayed. In an exemplary embodiment,
as illustrated in state (d) of FIG. 25, the minimum unit of
depth that may be changed by the up/down button is 0.5 cm.
The user may repeatedly input the touch manipulation 2560
of tapping the down button in order to set the depth to the
maximum depth.

[0220] State (e) illustrates a state where the indicator 2520
has reached the maximum depth. In an exemplary embodi-
ment, the color of the down button 2570 may be shaded darker
in order to visually indicate that the maximum depth has been
reached thereby deactivating the down button 2570.

[0221] FIG. 26 is a view illustrating an example of a screen
where the manipulation of FIG. 24 has been applied.

[0222] Referring to FIG. 26, in the focus adjuster 2610, the
user may perform a manipulation 2630 by touching a position
corresponding to adepth of the ultrasound image desired to be
in focus on screen 2600. By the user’s touch manipulation, an
additional indicator 2620 may be displayed in the focus
adjuster 2610 together with a guideline 2640 consisting of
two traverse lines starting from the indicator 2620.

[0223] The guideline 2640 is displayed to overlap the ultra-
sound image thereby enabling the user to visually identify
which part of the ultrasound image the depth to be made to be
in focus by the user’s touch corresponds to.

[0224] FIGS.27Ato 27D are views illustrating an example
of a screen where the manipulation of FIG. 25 has been
applied.

[0225] Referring to FIG. 27A, the user may input a manipu-
lation 2730 of touching the indicator 2720 displayed on the
depth adjuster 2710 at screen 2700 and dragging it upwards to
modify the depth of focus associated with the ultrasound
image 2740.

[0226] Referring to FIG. 27B, a depth of the ultrasound
image 2740 to be displayed changes according to a position in
which the indicator 2720 has been dragged within the depth
adjuster 2710. For example, the ultrasound image 2740 is
displayed to reflect any changed depth. In an exemplary
embodiment, the unit of gradations of the focus adjuster 2760
may also be changed to correspond to the changed depth.

[0227] Referring to FIG. 27C, the user may input a manipu-
lation 2750 associated with tapping the down button of the
depth adjuster 2710 may cause the position of the indicator
2720 to be modified.

[0228] Referring to FIG. 27D, the depth may be changed
based on the number of times a manipulation 2750 of tapping
the down button is detected may be reflected in predetermined
units where the indicator 2720 indicates the resulting depth.
In addition, the ultrasound image 2740 is modified to reflect
the changed depth.
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[0229] Touch Interaction for Setting TGC

[0230] FIGS. 28A, 28B, and 28C illustrate a manipulation
of setting a TGC according to an embodiment of the present
disclosure.

[0231] Referring to FIG. 28A, the user may touch a TGC
button 2820 of a screen 2800 for setting a TGC.

[0232] Referring to F1G. 28B, a TGC line 2820 is displayed
over the ultrasound image 2810. The TGC line 2820 may be
associated with a default configuration or may be a line pre-
viously defined by a user. The TGC line 2820 includes a
segment 2830 in order to visualize a plurality of manipulating
points for adjusting a gain of a reflected wave being received
in each of the plurality of depth regions divided from an
ultrasound image. In an exemplary embodiment, a size of a
gain corresponding to a depth region where a manipulating
point belongs is determined based on how much the manipu-
lating point is distanced from a central axis, that is, a criteria.
[0233] The user may perform a manipulation of sweeping
according to a position at each depth region corresponding to
a desired gain from a top end of the ultrasound image to a
depth direction.

[0234] Referring to FIG. 28C, a state where a TGC line
2820 is displayed to indicate the manipulating points of each
depth region that have moved to points where a user’s touch
has been detected such that the user may set the TGC by only
one touch manipulation is illustrated.

[0235] FIGS. 29A to 29D are views illustrating a manipu-
lation of changing a TGC setting according to an embodiment
of the present disclosure.

[0236] Referring to FIG. 29A, an ultrasound image 2910
has been divided into five depth regions 2920. In addition, five
manipulating points 2930 are arranged, where one manipu-
lating point is associated with each depth region 2920 and a
TGC line connected the manipulating points 2930 are dis-
played.

[0237] Referring to FIG. 29B, the user may set the TGC by
directly touching and dragging 2940 one or more of the
manipulating points 2930.

[0238] Referring to FIG. 29C, the user may move the
manipulating points 2930 in predetermined units by the
manipulation 2950 of touching and dragging the manipulat-
ing point within the depth region 2920 associated with the
manipulating point 2930. In an exemplary embodiment, the
user may move the manipulating points 2930 in smaller units
than the movement distances of the touched points by the
dragging through the manipulation 2950 of touching and
dragging the periphery of the manipulating points 2930.
[0239] Referring to FIG. 29D, the user may move the
manipulating points 2930 in predetermined units through a
manipulation 2960 of tapping the periphery of the manipu-
lating points 2930 in the depth region 2920 associated with
the manipulating point 2930. For example, a direction of
movement of the manipulating points may be determined by
whether a position of the tapping is left or right of the manipu-
lating points.

[0240] Theaforementioned TGC setting method is capable
of fine controlling a gain with only touch manipulations.
[0241] Touch Interaction for Marking

[0242] FIG. 30 is a view illustrating a measuring function
according to an embodiment of the present disclosure.
[0243] Referring to FIG. 30, an ultrasound image 3010 is
displayed on an image region, and over the ultrasound image
3010, two points 3020, 3030 are displayed by execution of a
caliper function. In addition, a segment 3040 is displayed
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connecting the two points. In an exemplary embodiment, an
expanded image 3050 of the periphery of the point 3030 is
displayed on the image region thereby enabling the user to
identify the exact position of the marker displayed.

[0244] FIGS. 31A to 31B illustrate a manipulation of dis-
playing a mark on an ultrasound image according to an
embodiment of the present disclosure.

[0245] Referring to FIG. 31A, a mark 3120 is displayed on
a point 3110 where a touch has been detected in a still ultra-
sound image. In an exemplary embodiment, the point 3110
where the touch has been detected may be more than one
point or a spatial area. In an exemplary embodiment, the
position where the mark 3120 is displayed may be the very
center of the point 3110 where the touch has been detected.
[0246] The user may change the position where the mark is
to be displayed by moving the touched point 3110 on the
touch display 110. As the user releases the initial touch with-
out further manipulation and if no further touch is detected,
the mark 3120 will not be further displayed either.

[0247] Referring to FIG. 31B, when a touch 3130 is
detected at another point while the initial touch 3110 on a still
ultrasound image is maintained, the position of the mark 3120
displayed is fixed. More specifically, when a second touch
3130 is detected after the initial touch 3110, it is possible to
display the mark 3120 displayed by the initial touch 3110
fixatedly on the screen regardless of the movement or release
of the touch 3110.

[0248] The aforementioned touch interaction of displaying
a mark is capable of displaying a mark precisely without
occurrences of dislocating the mark by faltering in releasing
the touch.

[0249] FIGS.32A and 32B are views illustrating a manipu-
lation of displaying a mark on an ultrasound image according
to another embodiment of the present disclosure.

[0250] Referring to FIG. 324, a touch 3210 for displaying
a mark on a still ultrasound image is detected. Then, an
expanded image 3220 of the periphery of the point where the
touch 3210 has been detected is displayed fixatedly.

[0251] A mark 3230 is displayed on the expanded image
3220. More specifically, on the expanded image 3220, the
mark 3230 may be displayed on a position in the expanded
image corresponding to a position in a general image where
the mark is to be displayed by the touch 3210.

[0252] Theuser may perform a manipulation 3240 by drag-
ging the point where the initial touch has been made. In
addition, when the touch is dragged, the mark 3230 is moved
within the expanded image to marker 3230'. In an exemplary
embodiment, a direction of movement of the mark 3230 may
correspond to the direction of the detected dragging manipu-
lation, but the distance of movement of the mark 3230 may be
smaller than the distance of movement of the touched point
made by the dragging manipulation. In addition, the range in
which the mark 3230 may be moved by the dragging manipu-
lation may be restricted to within the expanded image.

[0253] Referring to FIG. 32B, when the dragged touch
point 3210' is retained, a marker 3230" is displayed on the
expanded region 3220. In addition, when a touch 3250 is
detected from another point, the marker 3230' is displayed
fixatedly. More specifically, the user may confirm a point to
display a mark 3230 within the expanded region 3230 through
a dragging manipulation 3240 of a first touch 321, and then
when a mark 3230' is moved, a second touch 3250 is per-
formed, thereby fixating the displaying of the mark 3230'.
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[0254] The aforementioned touch interaction of displaying
a mark is capable of adjusting a position to display the mark
precisely with only touch manipulations.

[0255] Meanwhile, even if it is explained in the present
specification that all the components of the embodiments of
the present disclosure are combined to one another or operate
in combinations to one another, there is no limitation thereto.
That is, as long as it is within the purpose of the present
disclosure, one or more of the components may be selectively
combined. In addition, one or more of the components may be
selectively combined and embodied as a computer program
having a program module that performs one or more func-
tions combined in one or more hardware. Codes and code
segments that configure such a computer program may be
easily conceived by one skilled in the related art. Such a
computer program may be stored in a non-transitory com-
puter readable medium, and then be read and executed by the
computer, thereby providing the embodiments of the present
disclosure.

[0256] Inanexemplary embodiment, a non-transitory com-
puter readable medium refers to a computer readable medium
that is configured to store data semi-permanently unlike a
medium that stores data for a short period of time such as a
register, cache, and memory and the like. More specifically,
the aforementioned programs may be stored in and provided
through a non-transitory computer readable medium such as
aCD, DVD, hard disk, blue ray disk, USB, memory card, and
ROM and the like.

[0257] While the present disclosure has been shown and
described with reference to various embodiments thereof, it
will be understood by those skilled in the art that various
changes in form and details may be made therein without
departing from the spirit and scope of the present disclosure
as defined by the appended claims and their equivalents.

What is claimed is:

1. An ultrasound diagnosis apparatus for emitting ultra-
sound waves to an examination object and obtaining an ultra-
sound image, the apparatus comprising:

atouch display configured to display a screen that includes

the ultrasound image; and

a controller configured to:

receive a touch input associated with the ultrasound
image, and

set a focus or depth of the ultrasound image to be dis-
played based on a touched position.

2. The apparatus according to claim 1, wherein the control-
ler is further configured to set a focus region at a depth
corresponding to the touched position to be in focus so as to
change a resolution of the ultrasound image when the touch
input associated with the ultrasound image is received.

3. The apparatus according to claim 1, wherein the control-
ler is further configured to:

in response to receiving the touch input at a first corner

from among two corner regions parallel to a depth direc-
tion of the ultrasound image set the focus of the ultra-
sound image corresponding to the touched position on
the first corner, and

in response to receiving the touch input at a second corner,

set the depth of the ultrasound image to be displayed
corresponding to the touched position on the second
corner to be displayed.

4. The apparatus according to claim 1, wherein the control-
ler is further configured to, in response to receiving the touch
input of dragging a corner region at an end of a depth direction
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of the ultrasound image displayed, set the depth of the ultra-
sound image to be displayed according to a position associ-
ated with a location in which the first or second corner region
is dragged.

5. The apparatus according to claim 1, wherein the control-
ler is further configured to:

display a manipulating point on each of a plurality of depth

regions that configure the ultrasound image, and

in response to receiving the touch input within a depth

region associated with one of the plurality of manipulat-
ing points, move the one manipulating point in prede-
termined units, and changes a total gain compensation
(TGC) according to a distance and direction by which
the manipulating point is moved.

6. The apparatus according to claim 5, wherein the control-
ler is further configured to, in response to receiving the touch
input of dragging within the depth region, move the manipu-
lating point within the depth region where the drag is detected
in smaller units than the distance by which the touched point
is moved by the drag.

7. The apparatus according to claim 5, wherein the control-
ler is further configured to, in response to receiving the touch
input of tapping within the depth region, move the manipu-
lating point within the depth region where the tapping is
detected in the predetermined units based on a number of
times the touch input of tapping is received.

8. The apparatus according to claim 1, wherein the control-
ler, in response to a predetermined event occurring, is further
configured to:

display a still image of the ultrasound image,

display a mark on the point where a touch is detected in the

still ultrasound image, and

in response to detecting a touch in another point with the

touch of the still ultrasound image being retained, fixate
the position of the displayed mark.

9. The apparatus according to claim 8, wherein the control-
ler is further configured to:

display an expanded image of a periphery associated with

the point where the touch is detected in the still ultra-
sound image,

display a mark on the expanded image, wherein the mark

corresponds to the point where the touch is detected in
the still ultrasound image, and

in response to the touch on the still ultrasound image being

dragged, move the mark within the expanded image.

10. The apparatus according to claim 9, wherein the con-
troller is further configured to move the mark within the
expanded region in smaller units than the distance by which
the touched point is moved by the drag.

11. A method of controlling an ultrasound diagnosis appa-
ratus for emitting ultrasound waves to an examination object
and obtaining an ultrasound image, the method comprising:

displaying a screen that includes the ultrasound image;

receiving a touch input associated with the ultrasound
image; and

setting a focus or depth of the ultrasound image to be

displayed based on a touched position.

12. The method according to claim 11, wherein the setting
of the focus, in response to receiving the touch input associ-
ated with the ultrasound image, sets a focus region at a depth
corresponding to the touched position to be in focus so as to
change a resolution of the ultrasound image.
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13. The method according to claim 11,

wherein the setting of the focus, in response to receiving a
touch input at a first corner from among two corner
regions parallel to a depth direction of the ultrasound
image, sets the focus of the ultrasound image corre-
sponding to the touched position on the one corner, and

wherein the setting of the focus, in response to receiving
the touch input at a second corner, sets the depth of the
ultrasound image to be displayed corresponding to the
touched position on the second corner to be displayed.

14. The method according to claim 11, wherein the setting
of the focus, in response to receiving the touch input of
dragging a corner region at an end of a depth direction of the
ultrasound image displayed, sets the depth of the ultrasound
image to be displayed according to a position to which the
corner region is dragged.

15. The method according to claim 11,

wherein the setting of the focus further comprises display-

ing a manipulating point on each of a plurality of depth

regions associated with the ultrasound image, and

wherein the method further comprises:

in response to receiving the touch input within a depth
region associated with one of the plurality of manipu-
lating points, moving the one manipulating point in
predetermined units, and

changing a total gain compensation (TGC) based on a
distance and direction by which the manipulating
point is moved.

16. The method according to claim 15, wherein the moving
of the one manipulating point, in response to receiving the
touch input of dragging within the depth region, moves the
manipulating point within the depth region where the drag is
detected in smaller units than the distance by which the
touched point is moved by the drag.

17. The method according to claim 15, wherein the moving
of the one manipulating point, in response to receiving atouch
input of tapping within the depth region, moves the manipu-
lating point within the depth region where the tapping is
detected in the predetermined units according to a number of
times the touch input of tapping is received.

18. The method according to claim 11, further comprising:

in response to a predetermined event occurring, displaying

a still image of the ultrasound image;

displaying a mark on a first point where a touch is detected

in the still ultrasound image, and

in response to detecting a touch at a second point with the

touch associated with the first point being retained, fix-
ating the position of the displayed mark.

19. The method according to claim 11, further comprising:

displaying an expanded image of a periphery of the point

where the touch input is detected in the still ultrasound
image,

displaying a mark on the expanded image, wherein the

mark associated with the point where the touch input is
detected in the still ultrasound image, and

in response to the touch on the still ultrasound image being

dragged, moving the mark within the expanded image.

20. The method according to claim 19, wherein the moving
of the mark within the expanded image includes moving the
mark within the expanded region in smaller units than the
distance by which the touched point is moved by the drag.
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