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141

An ultrasound apparatus includes: a display unit configured
to display on an ultrasound image a measuring device image
including a plurality of measuring points which indicate
points on the ultrasound image that are to be measured, and an
adjusting portion for adjusting the plurality of measuring
points; an input unit configured to receive a touch input for
changing a position of the adjusting portion; and a controller
configured to adjust a position of at least one of the plurality
of measuring points based on the changed position of the
adjusting portion, and to obtain a measurement value based
on positions of the plurality of measuring points including the
atleast one measuring point, the position of which is adjusted,
wherein the plurality of measuring points are disposed apart
from the adjusting portion.
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FIG. 4

( START )

L ]
RECEIVE USER INPUT SELECTING VERNIER CALIPER MEASURING DEVICE |—S410

DISPLAY VERNIER CALIPER MEASURING DEVICE

IMAGE ON ULTRASOUND IMAGE — 5420

)

RECEIVE TOUCH INPUT CHANGING POSITION OF ADJUSTING PORTION
OF VERNER CALIPER MEASURING DEVICE IMAGE ON ULTRASOUND IMAGE

— 5430

DETERMINE POSITION OF TWO MEASURING POINTS APART FROM
ADJUSTING PORTION BY A PRE-DETERMINED DISTANCE, — 8440
BASED ON CHANGED POSITION OF ADJUSTING PORTION

)
ADJUST POSITION OF AT LEAST ONE OF TWO MEASURING

POINTS IN VERNIER CALIPER MEASURING DEVICE IMAGE 5450
CALCULATE DISTANGE BETWEEN TWO MEASURING POINTS, i

BASED ON DETERMINED POSITION OF TWO MEASURING POINTS
DISPLAY CALCULATED DISTANCE 5470

!
END



Patent Application Publication Jun. 9,2016 Sheet 5 of 27 US 2016/0157825 Al

FIG. 5A
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FIG. 5B
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FIG. 5C
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FIG. 3D
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FIG. 8
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ULTRASOUND METHOD AND APPARATUS
FOR PROCESSING ULTRASOUND IMAGE

RELATED APPLICATION

[0001] This application claims the benefit of Korean Patent
Application No. 10-2014-0174277, filed on Dec. 5, 2014, in
the Korean Intellectual Property Office, the disclosure of
which is incorporated herein in its entirety by reference.

BACKGROUND

[0002] 1.Field

[0003] One or more exemplary embodiments relate to an
ultrasound image processing method that obtains measure-
ment information with respect to an object in an ultrasound
image, based on an input of a user, and an ultrasound appa-
ratus for executing the method.

[0004] 2. Description of the Related Art

[0005] Ultrasound diagnosis apparatuses transmit ultra-
sound signals generated by transducers of a probe to an object
and receive echo signals reflected from the object, thereby
obtaining at least one image of an internal part of the object.
In particular, ultrasound diagnosis apparatuses are used for
medical purposes including observation of the interior of an
object, detection of foreign substances, and diagnosis of dam-
age to the object. Such ultrasound diagnosis apparatuses pro-
vide high stability, display images in real time, and are safe
due to the lack of radioactive exposure, compared to X-ray
apparatuses. Therefore, ultrasound imaging apparatuses are
widely used together with other image diagnosis apparatuses.
[0006] Meanwhile, sometimes a user has to measure a size,
angle, area, or volume of an internal organ of a patient from an
ultrasound image. Also, there is an occasion when a user
needs to extract a characteristic of a graph or a figure indi-
cated in an ultrasound image. In addition, a user may pas-
sively obtain a measurement value with respect to a measure-
ment item that is to be measured, by using a measuring
device, such as a caliper displayed in an ultrasound image.
[0007] In order to increase the accuracy of a diagnosis,
there is a need to provide a method and apparatus for increas-
ing an accuracy of a measurement value by precisely and
easily configuring a measurement item that a user aims to
measure. In detail, a user interface for precisely configuring a
measuring point in an ultrasound image by a simple input and
for rapidly obtaining measurement information is required
for a user to obtain measurement value.

SUMMARY

[0008] One or more exemplary embodiments include an
ultrasound image processing method that measures an object
indicated in an ultrasound image by using a measuring device
which is determined according to an input of a uset, and an
ultrasound apparatus for executing the method.

[0009] Additional aspects will be set forth in part in the
description which follows and, in part, will be apparent from
the description, or may belearned by practice ofthe presented
embodiments.

[0010] According to one or more exemplary embodiments,
an ultrasound apparatus includes a display unit configured to
display on an ultrasound image a measuring device image
including a plurality of measuring points which indicate
points on the ultrasound image that are to be measured, and an
adjusting portion for adjusting the plurality of measuring
points; a user input unit configured to receive a touch input for
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changing a position of the adjusting portion; and a controller
configured to adjust a position of at least one of the plurality
of measuring points based on the changed position of the
adjusting portion, and to obtain a measurement value based
on positions of the plurality of measuring points including the
atleast one measuring point, the position of which is adjusted,
wherein the plurality of measuring points are disposed apart
from the adjusting portion.

[0011] Thecontroller may adjust the position of the at least
one of the plurality of measuring points by changing at least
one of a position and a shape of the measuring device image,
when the touch input for changing the position of the adjust-
ing portion is received.

[0012] Thecontroller may adjust the position of the at least
one of the plurality of measuring points by adjusting a size of
the measuring device image, when the touch input for chang-
ing the position of the adjusting portion is received.

[0013] Thecontroller may adjust the position of the at least
one of the plurality of measuring points by rotating the mea-
suring device image, when the touch input for changing the
position of the adjusting portion is received.

[0014] The measuring device image may have a shape that
two partial images cross each other based on a reference
point. The controller may adjust the position of the at least one
of the plurality of measuring points by rotating the two partial
images based on the reference point, when the touch input for
changing the position of the adjusting portion is received.
[0015] The display unit may display the obtained measure-
ment value on the measuring device image.

[0016] The display unit may display the measuring device
image in a half-transparent way so that an area of the ultra-
sound image, which overlaps the measuring device image, is
not covered by the measuring device image.

[0017] The touch input for changing the position of the
adjusting portion may include a user input of touching and
dragging the adjusting portion.

[0018] The user input unit may receive a touch input of
ending the user input of touching and dragging the adjusting
portion. The display unit may display on the ultrasound image
a button image for storing the obtained measurement value in
correspondence with the ultrasound image, when the user
input of touching and dragging the adjusting portion is ended.

[0019] The input unit may receive a touch input of ending
the user input of touching and dragging the adjusting portion.
The display unit may delete the measuring device image and
display on the ultrasound image a button image for re-adjust-
ing the positions of the plurality of measuring points, when
the user input of touching and dragging the adjusting portion
is ended.

[0020] According to one or more exemplary embodiments,
a method of processing an ultrasound image includes: dis-
playing on the ultrasound image a measuring device image
including a plurality of measuring points which indicate
points on the ultrasound image that are to be measured, and an
adjusting portion for adjusting the plurality of measuring
points; receiving a touch input for changing a position of the
adjusting portion; and adjusting a position of at least one of
the plurality of measuring points, based on the changed posi-
tion of the adjusting portion, and obtaining a measurement
value, based on positions of the plurality of measuring points
including the at least one measuring point, the position of
which is adjusted, wherein the plurality of measuring points
are disposed apart from the adjusting portion.



US 2016/0157825 Al

[0021] Theadjustingofthe position of the at least one of the
plurality of measuring points may include adjusting the posi-
tion of the at least one of the plurality of measuring points, by
changing at least one of a position and a shape of the measur-
ing device image, when the touch input for changing the
position of the adjusting portion is received.

[0022] Theadjustingofthe position of the at least one of the
plurality of measuring points may include adjusting the posi-
tion of the at least one of the plurality of measuring points by
adjusting a size of the measuring device image, when the
touch input for changing the position of the adjusting portion
is received.

[0023] Theadjustingofthe position of the at least one of the
plurality of measuring points may include adjusting the posi-
tion of the at least one of the plurality of measuring points by
rotating the measuring device image, when the touch input for
changing the position of the adjusting portion is received.
[0024] The measuring device image may have a shape that
two partial images cross each other based on a reference
point. The adjusting of the position of the at least one of the
plurality of measuring points may include adjusting the posi-
tion of the at least one of the plurality of measuring points by
rotating the two partial images based on the reference point,
when the touch input for changing the position of the adjust-
ing portion is received.

[0025] The method may further include displaying the
obtained measurement value on the measuring device image.
[0026] The displaying of the measuring device image on
the ultrasound image may include displaying the measuring
device image in a half-transparent way so that an area of the
ultrasound image, which overlaps the measuring device
image, is not covered by the measuring device image.
[0027] The touch input for changing the position of the
adjusting portion may include a user input of touching and
dragging the adjusting portion.

[0028] The method may further include receiving a touch
input of ending the user input of touching and dragging the
adjusting portion, and displaying on the ultrasound image a
button image for storing the measurement value in correspon-
dence with the ultrasound image, when the user input of
touching and dragging the adjusting portion is ended.
[0029] The method may further include receiving a touch
input of ending the user input of touching and dragging the
adjusting portion, and deleting the measuring device image
and displaying on the ultrasound image a button image for
re-adjusting the positions of the plurality of measuring points,
when the user input of touching and dragging the adjusting
portion is ended.

BRIEF DESCRIPTION OF THE DRAWINGS

[0030] Embodiments of the invention now will be
described more fully hereinafter with reference to the accom-
panying drawings, in which reference numerals denote struc-
tural elements.

[0031] FIG.11isa view of an ultrasound apparatus accord-
ing to an embodiment;

[0032] FIG. 2 is a flowchart of a method of obtaining a
measurement value via an ultrasound apparatus, according to
an embodiment;

[0033] FIG. 3 is a view for describing a method of provid-
ing a measuring device selection menu via an ultrasound
apparatus, according to an embodiment;
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[0034] FIG. 4 is a flowchart of a method of providing a
measuring device via an ultrasound apparatus, according to
an embodiment;

[0035] FIG. 5A is a view for describing a method of pro-
viding a distance measuring function via a vernier caliper
measuring device, via an ultrasound apparatus, according to
an embodiment;

[0036] FIG. 5B is a view for describing a method of dis-
playing a vernier caliper measuring device image correspond-
ing to a vernier caliper measuring device, via an ultrasound
apparatus, according to an embodiment;

[0037] FIG. 5C is a view for describing a method of indi-
cating a measuring point by changing a position or a shape of
a vernier caliper measuring device image, according to an
input of a user, via an ultrasound apparatus, according to an
embodiment;

[0038] FIG. 5D is a view for describing a method of con-
figuring a measuring point by changing a position of a vernier
caliper measuring device image, according to an input of a
user, via an ultrasound apparatus, according to another
embodiment.

[0039] FIG. SE is a view for describing a method of indi-
cating a measuring point by changing a position or a shape of
a vernier caliper measuring device image, according to an
input of a user, via an ultrasound apparatus, according to
another embodiment;

[0040] FIG. 6is a view for describing a method of storing a
calculated measurement value via an ultrasound apparatus,
according to an embodiment;

[0041] FIG. 7A is a view for describing a method of pro-
viding a distance measuring function via a pincette measuring
device, via an ultrasound apparatus, according to an embodi-
ment;

[0042] FIG. 7B is a view for describing a method of pro-
viding a pincette measuring device, via an ultrasound appa-
ratus, according to another embodiment;

[0043] FIG. 8 is a flowchart of a method of providing a
measuring function via a scissors measuring device, via an
ultrasound apparatus, according to an embodiment;

[0044] FIG. 9A is a view for describing a method of pro-
viding a measuring function via a scissors measuring device,
via an ultrasound apparatus, according to an embodiment;
[0045] FIG. 9B is a view for describing a method of obtain-
ing measurement information with respect to a circle via a
scissors measuring device, via an ultrasound apparatus,
according to an embodiment;

[0046] FIG. 9C is a view for describing a method of dis-
playing a measuring device image corresponding to a scissors
measuring device, via an ultrasound apparatus, according to
an embodiment;

[0047] FIG. 9D is a view for describing a method of indi-
cating a measuring point by changing a position or a shape of
ameasuring device image, according to an input of a user, via
an ultrasound apparatus, according to an embodiment;
[0048] FIG. 10A is a view for describing a method of pro-
viding a measuring function in a direct change mode, via an
ultrasound apparatus, according to another embodiment;
[0049] FIG. 10B is a view for describing a method of
changing a configured measuring area in a direct change
mode, via an ultrasound apparatus, according to an embodi-
ment;

[0050] FIG. 11A is a view for describing a method of pro-
viding a measuring function via a pen measuring device, via
an ultrasound apparatus, according to an embodiment;
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[0051] FIG. 11B is a view for describing a method of pro-
viding a trace function via a pen measuring device image, via
an ultrasound apparatus, according to another embodiment;
[0052] FIG. 11C is a view for describing a method of pro-
viding a trace function, via an ultrasound apparatus, accord-
ing to another embodiment;

[0053] FIG. 12A is a view for describing a method of pro-
viding an angle measuring function, via an ultrasound appa-
ratus, according to an embodiment;

[0054] FIG. 12B is a view for describing a method of pro-
viding an angle measuring function, via an ultrasound appa-
ratus, according to an embodiment;

[0055] FIG. 13 is a view for describing a method of provid-
ing an angle measuring function, via an ultrasound apparatus,
according to another embodiment;

[0056] FIG. 14 is a block diagram of an ultrasound appa-
ratus according to an embodiment; and

[0057] FIG. 15 is a block diagram of an ultrasound appa-
ratus according to another embodiment.

DETAILED DESCRIPTION

[0058] Hereinafter, the terms used in the specification will
be briefly defined, and the embodiments will be described in
detail.

[0059] The terms used in this specification are those gen-
eral terms currently widely used in the art in consideration of
functions regarding the present invention, but the terms may
vary according to the intention of those of ordinary skill in the
art, precedents, or new technology in the art. Also, some terms
may be arbitrarily selected by the applicant, and in this case,
the meaning of the selected terms will be described indetail in
the detailed description of the present specification. Thus, the
terms used in the specification should be understood not as
simple names but based on the meaning of the terms and the
overall description of the invention.

[0060] When a part “includes” or “comprises” an element,
unless there is a particular description contrary thereto, the
part can further include other elements, not excluding the
other elements. In addition, terms such as . .. unit”, ““. ..
module”, or the like refer to units that perform at least one
function or operation, and the units may be implemented as
hardware or software or as a combination of hardware and
software.

[0061] Throughout the specification, an “ultrasound
image” refers to an image of an object, which is obtained
using ultrasound waves. The object may refer to a part of a
human body. For example, the object may include organs,
such as the liver, the heart, the brain, a breast, and the abdo-
men, or a fetus.

[0062] In the present specification, the term “user” may
refer to a medical professional, such as a doctor, a nurse, a
medical laboratory technologist, a medical imaging technolo-
gist, or a sonographer, but the user is not limited thereto.
[0063] Throughout the specification, the term “measuring
device” may refer to a measuring application that receives a
user input for configuring a position of a measuring point and
provides measurement information with respect to an object
in a ultrasound image based on the configured position of the
measuring point, by using an image indicating a measuring
point in an ultrasound image as a medium.

[0064] Theterm “measuring device image” refers to a mea-
suring point, and may refer to an image medium of a graphic
user interface for receiving the user input configuring the
position of the measuring point.
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[0065] For example, when the ultrasound apparatus
receives a user input selecting a measuring device for mea-
suring a distance, the ultrasound apparatus may display onthe
ultrasound image the measuring device image indicating two
measuring points in the ultrasound image. Also, the ultra-
sound apparatus may receive a user input configuring the
position of the measuring point via the measuring device
image. When receiving the user input configuring the position
of the measuring point, the ultrasound apparatus may mea-
sure a distance based on the configured position of the mea-
suring point.

[0066] Reference will now be made in detail to embodi-
ments, examples of which are illustrated in the accompanying
drawings. In this regard, the present embodiments may have
different forms and should not be construed as being limited
to the descriptions set forth herein. Also, parts in the drawings
unrelated to the detailed description are omitted to ensure
clarity of the inventive concept. Like reference numerals refer
to like elements throughout.

[0067] FIG. 11is a diagram illustrating an ultrasound appa-
ratus 1000 according to exemplary embodiments. The ultra-
sound apparatus 1000 may include a display unit 141, an
input unit 103, and a controller (not shown). The input unit
103 may further include a predetermined screen, or a display
panel or a touch screen 106 for visually providing information
to auser, in addition to an input device for a user to input data,
commands or requests to the ultrasound apparatus 1000.
Also, the display unit 141 may operate as a touch screen
receiving a user’s touch input.

[0068] Referring to FIG. 1, the display unit 141 of the
ultrasound apparatus 1000 may display an ultrasound image
130 on the touch screen 106. Also, the ultrasound apparatus
1000 may display on the ultrasound image 130 a measuring
device image 110 for measuring an object included in the
ultrasound image 130.

[0069] The ultrasound apparatus 1000 may determine one
from among a plurality of measuring devices, based on a user
input that is input through the input unit 103. For example, the
ultrasound apparatus 1000 may determine one from among
the plurality of measuring devices, when receiving the user
input selecting the measuring device.

[0070] When the ultrasound apparatus 1000 determines
one from among the plurality of measuring devices, the ultra-
sound apparatus 1000 may display a measuring device image
110 corresponding to the measuring device, on the ultrasound
image 130. For example, when the ultrasound apparatus 1000
receives a user input selecting an icon 105 indicating a length
measuring device for measuring a length of a specific part of
an organ or a specific bone, the ultrasound apparatus 1000
may display a length measuring device image 110 corre-
sponding to the length measuring device, on the ultrasound
image 130.

[0071] The measuring device image 110 may include a
measuring point which indicates a point on the ultrasound
image that is to be measured. Also, the measuring device
image 110 may include an adjusting portion for receiving a
user input adjusting a position of the measuring point. In this
case, the measuring point may be disposed apart from the
adjusting portion. Accordingly, the user may precisely con-
figure the measuring portion, without covering with a finger
the measuring portion on the ultrasound image.

[0072] Also, the ultrasound apparatus 1000 may receive a
touch input changing a position of the adjusting portion.
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[0073] Also, the ultrasound apparatus 1000 may adjust a
position of at least one of the plurality of measuring points,
based on the changed position of the adjusting portion, and
may obtain a measurement value, based on a position of the
plurality of measuring points including the at least one mea-
suring point, the position of which is adjusted.

[0074]  Also, the ultrasound apparatus 1000 may display the
obtained measurement value.

[0075] When the ultrasound apparatus 1000 receives a
touch input with respect to the adjusting portion, the ultra-
sound apparatus 1000 may change a position of the adjusting
portion and the measuring point, in the ultrasound image, by
changing at least one of a position and a shape of the measur-
ing device image 110.

[0076] For example, when receiving the touch input with
respect to the adjusting portion, the ultrasound apparatus
1000 may determine the position of the measuring point
based on the position of the adjusting portion. Also, when the
position of the measuring point is determined, the ultrasound
apparatus 1000 may display the measuring point by shifting
the measuring point in the measuring device image. In this
case, the ultrasound apparatus 1000 may shift the measuring
point by changing at least one of the shape and the position of
the measuring device image 110.

[0077] Also, when the position of the measuring point is
determined, the ultrasound apparatus 1000 may calculate a
measurement value with respect to a measurement item cor-
responding to a measuring device that is selected based on the
determined position of the measuring point. The measure-
ment item may include information associated with a length,
an angle, an area, and a volume.

[0078] Shapes of a measuring device image for measuring
a distance may be a physical vernier caliper or a physical
pincette. Also, shapes of a measuring device image for mea-
suring an area may be the physical scissors. Also, shapes of a
measuring device image for measuring an outline may be a
physical pen. Accordingly, the user may instinctively recog-
nize an interface method with respect to the measuring
device.

[0079] FIG. 2 is a flowchart of a method of obtaining a
measurement value via the ultrasound apparatus 1000,
according to an embodiment.

[0080] The ultrasound apparatus 1000 may display a mea-
suring device image including a plurality of measuring
points, which indicate points on an ultrasound image that are
to be measured, and an adjusting portion for adjusting the
plurality of measuring points, on the ultrasound image, in
operation S210.

[0081] The ultrasound apparatus 1000 may receive a user
input selecting one from among a plurality of measuring
devices.

[0082] The measuring devices may refer to a measuring
application which receives a user input configuring a position
of the measuring point, and provides a measurement value
with respect to an object in an ultrasound image based on the
position of the measuring point, by using an image indicating
a point on an ultrasound image that is to be measured as a
medium.

[0083] The ultrasound image may be at least one selected
from a B (brightness) mode image indicating a magnitude of
an ultrasound echo signal reflected from an object as a bright-
ness, a C (color) mode image indicating a speed of a moving
object as a color by using a Doppler effect, a D (Doppler)
mode image indicating an image of the moving object as a
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spectrum by using the Doppler effect, an M (motion) mode
image indicating a motion of an object according to time in a
predetermined position, and an E (elastic) mode image indi-
cating a difference in a reaction between when compression is
and is not applied to an object, as an image. However, the
ultrasound image is not limited thereto. Also, the ultrasound
image may be a two-dimensional image, a three-dimensional
image, or a four-dimensional image. The ultrasound appara-
tus 1000 may obtain the ultrasound image by photographing
an object. Also, the ultrasound apparatus 1000 may receive
the ultrasound image from an external device.

[0084] The vltrasound apparatus 1000 may determine one
from among a plurality of measuring devices, based on a user
input selecting one from among the plurality of measuring
devices for measuring the object in the ultrasound image. For
example, the ultrasound apparatus 1000 may provide a mea-
suring device selection menu for selecting one from among
the plurality of measuring devices. The ultrasound apparatus
1000 may display the measuring device selection menu
together with the ultrasound image on one screen. Also, the
ultrasound apparatus 1000 may display the measuring device
selection menu on a separate screen that is different from a
touch screen on which the ultrasound image is displayed.
[0085] Also, the ultrasound apparatus 1000 may determine
one from among the plurality of measuring devices, based on
auser input selecting one from among a plurality of measure-
ment items. The measurement item may include a length, a
width, or an angle, but it is not limited thereto. When the
ultrasound apparatus 1000 receives the user input selecting
one measurement item, the ultrasound apparatus 1000 may
determine a measuring device that is predetermined in corre-
spondence to the selected measurement item.

[0086] Also, the ultrasound apparatus 1000 may determine
one from among the plurality of measuring devices, based on
a pattern of a user input. For example, when the ultrasound
apparatus 1000 receives a user input touching two points on a
touch screen and dragging the two points in opposite direc-
tions, the ultrasound apparatus 1000 may determine an oval
measuring device as the measuring device. Also, when the
ultrasound apparatus 1000 receives a user input touching two
points on the touch screen and rotating one point, the ultra-
sound apparatus 1000 may determine a degree measuring
device as the measuring device.

[0087] The ultrasound apparatus 1000 may display on the
ultrasound image a measuring device image corresponding to
the selected measuring device.

[0088] The measuring device image refers to a point that is
to be measured in the ultrasound image, and may refer to an
image medium of a graphic user interface for receiving a user
input configuring a position of the measuring point. The mea-
suring device image may be pre-stored in correspondence to
the measuring device.

[0089] When the ultrasound apparatus 1000 determines
one from among the plurality of measuring devices, the ultra-
sound apparatus 1000 may display a measuring device image
corresponding to the determined measuring device, on the
ultrasound image.

[0090] For example, when a vernier caliper measuring
device is determined, the ultrasound apparatus 1000 may
display a vernier caliper measuring device image on the ultra-
sound image. Also, when a pincette measuring device is
determined, the ultrasound apparatus 1000 may display a
pincette measuring device image on the ultrasound image.
Also, when a scissors measuring device is determined, the
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ultrasound apparatus 1000 may display a scissors measuring
device image on the ultrasound image.

[0091] Themeasuring device image may include a plurality
of measuring points which indicate points on the ultrasound
image that are to be measured. The points on the ultrasound
image that are to be measured may be points in the ultrasound
image, which is a reference for measurement. The measuring
points on the ultrasound image may be configured by the user
via the measuring device image. A position of the plurality of
measuring points in the measuring device image may be
pre-determined in correspondence to the measuring device
image. For example, the plurality of measuring points in the
measuring device image having a shape of the scissors, the
plurality of measuring points may be both edges of the scis-
SOfS.

[0092] Also, the measuring device image may include an
adjusting portion for adjusting the position of the plurality of
measuring points. Also, a position of the adjusting portion in
the measuring device image may be pre-determined in corre-
spondence to the measuring device image. For example, the
adjusting portion in the measuring device image having the
shape of the scissors may be a handle portion of the scissors.
[0093] The adjusting portion may be disposed not to over-
lap the plurality of measuring points in the measuring device
image. For example, the adjusting portion may be apart from
the plurality of measuring points in the measuring device
image by a predetermined distance.

[0094] Also, theultrasound apparatus 1000 may display the
measuring device image such that the adjusting portion may
be distinguished from other portions of the measuring device
image. For example, the ultrasound apparatus 1000 may dis-
play the adjusting portion in a different color from other
portions of the measuring device image.

[0095] The ultrasound apparatus 1000 may display the
measuring device image half-transparently so that a portion
of the ultrasound image, which overlaps the measuring device
image, is not covered by the measuring device image.
[0096] The ultrasound apparatus 1000 may receive a touch
input changing a position of the adjusting portion of the
measuring device image on the ultrasound image, in opera-
tion S220.

[0097] The ultrasound apparatus 1000 may receive a touch
and drag input with respect to the adjusting portion in the
measuring device image. For example, the ultrasound appa-
ratus 1000 may receive the input of touching the adjusting
portion via a finger or an electronic pen, and dragging the
finger or the electronic pen to another position in a screen,
while maintaining the state of touching. When the ultrasound
apparatus 1000 receives the touch and drag input, the ultra-
sound apparatus 1000 may move the adjusting portion along
the drag.

[0098] In this case, the ultrasound apparatus 1000 may
move the adjusting portion in the measuring device image by
changing at least one of a position and a shape of the ultra-
sound image.

[0099] In operation S230, the ultrasound apparatus 1000
may adjust a position of at least one of the plurality of mea-
suring points based on the changed position of the adjusting
portion, and may obtain a measurement value based on a
position of the plurality of measuring points including the at
least one measuring point, the position of which is adjusted.
[0100] When the position of the adjusting portion is
changed in the ultrasound image, the ultrasound apparatus
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1000 may determine the position of the measuring point
based on the position of the adjusting portion.

[0101] For example, the ultrasound apparatus 1000 may
determine a point that is apart from a central point of the
adjusting portion, by a pre-determined distance, as the mea-
suring point. Also, the ultrasound apparatus 1000 may deter-
mine a point that is apart from a pre-determined adjusting
point in the adjusting portion, by a pre-determined distance,
along a direction of a straight line connecting the adjusting
point and at least one reference point in the ultrasound image,
as the measuring point. In this case, the ultrasound apparatus
1000 may adjust a position of at least one of the plurality of
measuring points by changing at least one of'a position and a
shape of the measuring device image.

[0102] For example, the ultrasound apparatus 1000 may
adjust the position of the at least one of the plurality of
measuring points by adjusting a length of the measuring
device image. Also, for example, the ultrasound apparatus
1000 may adjust the position of the at least one of the plurality
of measuring points by rotating the measuring device image.
Also, when the measuring device image is formed of two
partial images crossing each other, based on a reference point,
the ultrasound apparatus 1000 may adjust the position of the
atleast one of the plurality of measuring points by rotating the
two partial images based on the reference point.

[0103] The ultrasound apparatus 1000 may obtain a mea-
surement value with respect to a measurement item corre-
sponding to a selected measuring device, based on the posi-
tion of the plurality of measuring points.

[0104] When the position of the at least one of the plurality
of measuring points is adjusted, the ultrasound apparatus
1000 may obtain the measurement value with respect to the
measurement item corresponding to the selected measuring
device, based on the position of the plurality of measuring
points in the ultrasound image.

[0105] For example, the ultrasound apparatus 1000 may
measure a distance between two measuring points on the
ultrasound image, based on a position of the two measuring
points on the measuring device image. The ultrasound appa-
ratus 1000 may generate a circle having a straight line con-
necting the two measuring points as a diameter, based on the
position of the measuring points, and may calculate at least
one of the diameter, a circumferential length, and an area of
the generated circle.

[0106] In this case, the ultrasound apparatus 1000 may
convert a scale on the ultrasound image into a scale on a real
object, in order to calculate a length, an area, and a volume.

[0107] Also, the ultrasound apparatus 1000 may configure
an interest area on the ultrasound image based on the position
of the plurality of measuring points and obtain a measurement
value with respect to the configured interest area. For
example, the ultrasound apparatus 1000 may configure a gate
on the ultrasound image based on a position of two measuring
points and measure a blood flow speed of an area indicated by
the gate.

[0108] The ultrasound apparatus 1000 may display the
obtained measurement value in operation S240.

[0109] The ultrasound apparatus 1000 may display the
obtained measurement value on the measurement device
image.

[0110] Also, the ultrasound apparatus 1000 may receive a

touch input ending a touch and drag with respect to the adjust-
ing portion. When receiving the touch input ending the touch
and drag with respect to the adjusting portion, the ultrasound
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apparatus 1000 may display a button image for storing a
measurement value, corresponding to the ultrasound image,
on the ultrasound image.

[0111] Also, when receiving the touch input ending the
touch and drag, the ultrasound apparatus 1000 may delete the
measuring device image on the touch screen and may display
a button image for re-adjusting the position of the plurality of
measuring points, on the ultrasound image.

[0112] FIG. 3 is a view for describing a method of provid-
ing a measuring device selection menu 340 via the ultrasound
apparatus 1000, according to an embodiment.

[0113] Referring to FIG. 3, the ultrasound apparatus 1000
may display the measuring device selection menu 340.
[0114] The measuring device selection menu 340 may
include icons 341 through 346 for selecting a measuring
device.

[0115] Also, the measuring device selection menu 340 may
include information indicating shapes of an area measured by
the measuring device. For example, the ultrasound apparatus
1000 may display a word ‘line’ indicating a distance, and an
image indicating the distance, together with an icon for
selecting a length measuring device.

[0116] Also, the measuring device selection menu 340 may
include information indicating a measurement item measured
by the measuring device. For example, the ultrasound appa-
ratus 1000 may display a word ‘angle’ indicating an angle
measured by the measuring device, and an angle image,
together with an icon indicating an angle measuring device.
[0117] Also, when the ultrasound apparatus 1000 receives a
user input selecting one from among the plurality of measur-
ing devices, the ultrasound apparatus 1000 may display a
measuring device image corresponding to the selected mea-
suring device, on the ultrasound image. For example, when
receiving a user input selecting the icon 341 for selecting a
vernier caliper measuring device, the ultrasound apparatus
1000 may display a vernier caliper measuring device image
corresponding to the vernier caliper measuring device, on the
ultrasound image.

[0118] FIG. 3 illustrates a case in which the measuring
device selection menu 340 includes the vernier caliper mea-
suring device icon 341 corresponding to the vernier caliper
measuring device for measuring a distance between a plural-
ity of measuring points, a pincette measuring device icon 342
corresponding to a pincette measuring device, a scissors mea-
suring device icon 343 corresponding to a scissors measuring
device for measuring a measurement item with respect to an
oval, a pen measuring device icon 345 corresponding to a pen
measuring device for measuring an item with respect to a
trace generated based on a user’s touch trace, and an angle
measuring device icon 346 corresponding to an angle mea-
suring device. However, the measuring device may have other
various shapes, and the measuring device selection menu 340
may include other measuring device icons corresponding to
the measuring devices having various shapes.

[0119] FIG. 4 is a flowchart of a method of providing a
measuring device via the ultrasound apparatus 1000, accord-
ing to an embodiment.

[0120] Theultrasound apparatus 1000 may receive an input
of selecting a vernier caliper measuring device, in operation
S410.

[0121] The ultrasound apparatus 1000 may display a ver-
nier caliper measuring device image, on an ultrasound image,
in operation S420.

Jun. 9, 2016

[0122] Theultrasound apparatus 1000 may display the ver-
nier caliper measuring device image corresponding to the
vernier caliper measuring device, on the ultrasound image.
[0123] The vernier caliper measuring device image may
have a physical shape of a vernier caliper.

[0124] The vernier caliper measuring device image may
include two measuring points which indicate positions of the
two points in the ultrasound image that are to be measured.
Also, the vernier caliper measuring device image may include
an adjusting portion for adjusting the position of the measur-
ing points.

[0125] Theultrasound apparatus 1000 may receive a touch
input changing a position of the adjusting portion in the
vernier caliper measuring device image, on the ultrasound
image, in operation S430.

[0126] When the ultrasound apparatus 1000 receives a
touch and drag input with respect to the adjusting portion, the
ultrasound apparatus 1000 may move the adjusting portion
along the dragged area. In this case, the ultrasound apparatus
1000 may move the adjusting portion by changing at least one
of a shape and a position of the adjusting portion.

[0127] The ultrasound apparatus 1000 may determine a
position of two measuring points that are apart from the
adjusting portion by a pre-determined distance, based on the
changed position of the adjusting portion, in operation S440.
[0128] Whenthe atleast one ofthe shape and the position of
the adjusting portion is changed, the ultrasound apparatus
1000 may determine a position of a plurality of measuring
points, based on the position of the adjusting portion.

[0129] For example, the ultrasound apparatus 1000 may
determine a position of a measuring point based on a position
of an adjusting point. The adjusting point may be a point in the
measuring device image, which is becomes a reference point
for determining the position of the measuring point. The
position of the adjusting point may be a fixed point in the
adjusting portion. For example, the position of the adjusting
point may be a central point of the adjusting portion. The
ultrasound apparatus 1000 may determine the position of the
adjusting point based on the position of the adjusting portion.
[0130] When the ultrasound apparatus 1000 determines the
position of the adjusting point, the ultrasound apparatus 1000
may determine a position of a point that is apart from a first
adjusting point by a pre-determined distance and a position of
a point that is apart from a second adjusting point by a pre-
determined distance, the points apart from the first and second
adjusting points being from among a plurality of points on a
straight line connecting the first and second adjusting points,
and then may determine points that are respectively apart
from the determined positions by a pre-determined distance,
along a direction perpendicular to the straight line, as the
measuring point.

[0131] The ultrasound apparatus 1000 may adjust a posi-
tion of at least one of two measuring points in the vernier
caliper measuring device image, in operation S450.

[0132] Theultrasound apparatus 1000 may adjust the posi-
tion of the at least one of the two measuring points, by chang-
ing at least one of a position and a shape of the vernier caliper
measuring device image.

[0133] For example, the ultrasound apparatus 1000 may
adjust the position of the at least one of the two measuring
points, by rotating the vernier caliper measuring device
image. Also, the ultrasound apparatus 1000 may adjust the
position of the at least one of the two measuring points, by
lengthening the vernier caliper measuring device image.
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[0134] The ultrasound apparatus 1000 may calculate a dis-
tance between the two measuring points based on the deter-
mined position of the two measuring points, in operation
S460.

[0135] Theultrasound apparatus 1000 may display the cal-
culated distance, in operation S470.

[0136] FIG. 5A is a view for describing a method of pro-
viding a distance measuring function via a vernier caliper
measuring device, via the ultrasound apparatus 1000, accord-
ing to an embodiment.

[0137] Referring to FIG. 5A, when the vernier caliper mea-
suring device is selected, the ultrasound apparatus 1000 may
determine a measuring point and an adjusting portion on an
ultrasound image.

[0138] For example, when receiving a user input selecting
the icon 341 indicating the vernier caliper measuring device
in the measuring device selection menu 340 illustrated in
FIG. 3, the ultrasound apparatus 1000 may obtain a position
of two measuring points 511 and 513 and the adjusting por-
tion 530 on the ultrasound image. The adjusting portion 530
may include a first adjusting portion 531 and a second adjust-
ing portion 533. A user may configure the measuring points
511 and 513 at a part that is to be measured in an object in the
ultrasound image. For example, when the object is a fetus, and
the measuring part is a nuchal translucency (NT) of the fetus,
the user may locate the measuring points 511 and 531 at two
end points of the NT. In this case, the user may move the first
and second adjusting portions 531 and 533 to locate the
measuring points 511 and 513 at the measuring part that is to
be measured.

[0139] In detail, the measuring points 511 and 513 may be
points on the ultrasound image, which is a reference for
measurement. Also, the first and second adjusting portions
531 and 533 may be an area on the ultrasound image that
receives a user’s touch input for changing the location of the
measuring points 511 and 513. Default locations of the two
measuring points 511 and 513 and the adjusting portion 530
may be pre-determined in correspondence to the vernier cali-
per measuring device.

[0140] The vernier caliper measuring device may be a
device for calculating a distance between the two measuring
points 511 and 513. The ultrasound apparatus 1000 may
calculate the distance between the two measuring points 511
and 513 based on the obtained location of the two measuring
points 511 and 513.

[0141] When the ultrasound apparatus 1000 receives a
touch and drag input with respect to the adjusting portion 530,
the ultrasound apparatus 1000 may move the adjusting por-
tion 530 along the dragged area. In this case, the ultrasound
apparatus 1000 move the adjusting portion 530 by changing
at least one of a shape and a position of the adjusting portion
530.

[0142] The first adjusting portion 531 may be configured to
move above and below. Also, the second adjusting portion
533 may be configured to move above and below or to rotate
based ona first adjusting point 521. Also, both of the adjusting
portions 531 and 533 may simultaneously move in a parallel
direction.

[0143] Other areas of the adjusting portion 530, except for
the first adjusting portion 531 and the second adjusting por-
tion 533, may be areas for the two measuring points 511 and
513 and the adjusting portion 530 to simultaneously move in
the parallel direction.
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[0144] When the adjusting portion 530 moves, the ultra-
sound apparatus 1000 may determine a position of the mea-
suring points 511 and 513 based on the position of the adjust-
ing portion 530. For example, the ultrasound apparatus 1000
may determine a position of adjusting points 521 and 523
based on a position of the first adjusting portion 531 and the
second adjusting portion 533. The adjusting points 521 and
523 may be a point in the ultrasound image, which is becomes
areference point for determining the position of the measur-
ing points 511 and 513. The position of the adjusting points
521 and 523 may be a central point of the first adjusting
portion 531 and the second adjusting portion 533.

[0145] Also, when the position of the first adjusting portion
531 and the second adjusting portion 533 changes in the
ultrasound image, the ultrasound apparatus 1000 may deter-
mine a position of a point 526 that is apart from the first
adjusting point 521 by a pre-determined distance and a posi-
tion of a point 527 that is apart from the second adjusting
point 523 by a pre-determined distance, the points 526 and
527 apart from the first and second adjusting points 521 and
523 being from among a plurality of points on a straight line
525 connecting the first and second adjusting points 521 and
523, and then may determine the points 511 and 513 that are
respectively apart from the determined positions 526 and 527
by a pre-determined distance, along a direction perpendicular
to the straight line 525, as the measuring point. Accordingly,
the measuring points 511 and 513 may be located at the
position that is apart from the adjusting portions 531 and 533,
by the pre-determined distance.

[0146] Asillustratedin FIG.5A, since the adjusting portion
530 is spaced apart from the measuring points 511 and 513,
the measuring points 511 and 513 may be precisely config-
ured without being covered by a finger, when the user con-
figures the measuring points 511 and 513 by touching a ran-
dom point in the adjusting portion 530 on a touch screen.

[0147] Also, when the position of the first adjusting portion
531 and the second adjusting portion 533 is changed in the
ultrasound image, the ultrasound apparatus 1000 may store
the changed position of the first adjusting portion 531 and the
second adjusting portion 533 and the calculated position of
the measuring points 511 and 513.

[0148] FIG. 5B is a view for describing a method of dis-
playing a vernier caliper measuring device image 510 corre-
sponding to a vernier caliper measuring device via the ultra-
sound apparatus 1000, according to an embodiment.

[0149] Referring to FIG. 5B, when the vernier caliper mea-
suring device is selected, the ultrasound apparatus 1000 may
display the vernier caliper measuring device image 510 cor-
responding to the vernier caliper measuring device.

[0150] The vernier caliper measuring device image 510
may include two measuring points 511 and 513 which indi-
cate two points in an ultrasound image that are to be mea-
sured. Also, the vernier caliper measuring device image 510
may include an adjusting portion 555 indicating an adjusting
area. The adjusting portion 555 may include a first adjusting
portion 557 indicating a position of a first adjusting area and
a second adjusting portion 559 indicating a position of a
second adjusting area.

[0151] The measuring points are located apart from the
adjusting portion 555 by a pre-determined distance, and thus,
the adjusting portion 555 indicating the adjusting area may be
displayed at a location that is apart from the measuring points
by the pre-determined distance.



US 2016/0157825 Al

[0152] The vernier caliper measuring device image 510
may have a physical shape of a vernier caliper. For example,
the adjusting portion 555 may correspond to an area of a bar
shape. Also, the two measuring points 511 and 513 may be
located to be apart from the adjusting portion 555 by a pre-
determined distance.

[0153] Also, when the adjusting portion 555 and the mea-
suring points 511 and 513 are changed by a user’s touch input,
the ultrasound apparatus 1000 may change at least one of a
position and a shape of the vernier caliper measuring device
image 510 such that the adjusting portion 555 in the vernier
caliper measuring device image 510 is located on the adjust-
ing area and the two measuring points 511 and 513 indicate
the measuring points.

[0154] Accordingly, a user may recognize a measuring
point configured on the ultrasound image and a position of the
adjusting area 530, from the vernier caliper measuring device
image 510 displayed on the ultrasound image. Also, the ultra-
sound apparatus 1000 may receive a touch input with respect
to the adjusting area 530, by receiving a touch input moving
the adjusting portion 555 in the vernier caliper measuring
device image 510. For example, the position of the first
adjusting area may be moved along an area touched by the
user. The ultrasound apparatus 1000 may receive a user’s
touch input moving the position of the first adjusting portion
557 by displaying the first adjusting portion 557 on the moved
first adjusting area.

[0155] FIG. 5C is a view for describing a method of indi-
cating a measuring point by changing a position or a shape of
the vernier caliper measuring device image 510, according to
a user input, via the ultrasound apparatus 1000, according to
an embodiment.

[0156] Referring to FIG. 5C, the ultrasound apparatus 1000
may receive a touch input changing the position of the second
adjusting portion 559. For example, the ultrasound apparatus
1000 may receive a touch input touching and dragging the
second adjusting portion 559. When receiving the touch input
touching and dragging the second adjusting portion 559, the
ultrasound apparatus 1000 may adjust a position of two mea-
suring points 511 and 513 in the ultrasound image by chang-
ing at least one of a position and a shape of the vernier caliper
measuring device image 510.

[0157] For example, the ultrasound apparatus 1000 may
receive the touch input rotating the second adjusting portion
559 based on the first adjusting point 521 that is the center of
the first adjusting portion 557. When receiving the touch input
rotating the second adjusting portion 559, the ultrasound
apparatus 1000 may determine a position of the second
adjusting point 523 based on the position of the second adjust-
ing portion 559. When the position of the second adjusting
point 523 is determined, the ultrasound apparatus 1000 may
determine the position of the two measuring points 511 and
513, based on the first adjusting point 521 and the determined
position of the second adjusting point 523.

[0158] Also, when receiving the touch input rotating the
second adjusting portion 559, the ultrasound apparatus 1000
may rotate the vernier caliper measuring device image 510.
When the vernier caliper measuring device image 510 is
rotated, a point in the ultrasound image thatis indicated by the
measuring points 511 and 513 in the vernier caliper measur-
ing device image 510 may be a point that is to be measured.
[0159] Also, for example, the ultrasound apparatus 1000
may receive a touch input reducing or increasing a length of
the vernier caliper measuring device image 510. For example,
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the ultrasound apparatus 1000 may receive a touch input
moving the second adjusting portion 559 in a lengthwise
direction of the vernier caliper measuring device image 510.
When receiving the touch input moving the second adjusting
portion 559 in the lengthwise direction of the vernier caliper
measuring device image 510, the ultrasound apparatus 1000
may determine the position of the second adjusting point 523,
based on the position of the second adjusting portion 559.
When the position of the second adjusting point 523 is deter-
mined, the ultrasound apparatus 1000 may determine the
position of the second measuring point 513, based on the first
adjusting point 521 and the determined position of the second
adjusting point 523. Also, a distance between the first mea-
suring point 511 and the second measuring point 513 may be
calculated based on the first measuring point 511 and the
determined position of the second measuring point 513.

[0160] Also, when receiving the touch input moving the
second adjusting portion 559 in the lengthwise direction of
the vernier caliper measuring device image 510, the length of
the vernier caliper measuring device image 510 may be
increased or decreased. When the length ofthe vernier caliper
measuring device image 510 is increased or decreased, the
point in the ultrasound image that is indicated by the measur-
ing points 511 and 513 in the vernier caliper measuring device
image 510 may be a point that is to be measured.

[0161] FIG. 5D is a view for describing a method of con-
figuring a measuring point by changing a position of the
vernier caliper measuring device image 510, according to a
user input, via the ultrasound apparatus 1000, according to
another embodiment.

[0162] Referring to FIG. 5D, the ultrasound apparatus 1000
may receive a touch input moving the entire vernier caliper
measuring device image 510.

[0163] For example, the ultrasound apparatus 1000 may
receive a user input touching other areas of the entire adjust-
ing portion except for the first adjusting portion and the sec-
ond adjusting portion. When the ultrasound apparatus 1000
receives the user input touching other areas of the entire
adjusting portion except for the first adjusting portion and the
second adjusting portion, the ultrasound apparatus 1000 may
display an image 560 indicting that the entire vernier caliper
measuring device image 510 is selected, on the vernier caliper
measuring device image 510.

[0164] Also, when the ultrasound apparatus 1000 receives a
touch input moving the entire vernier caliper measuring
device image 510, the ultrasound apparatus 1000 may move
the entire vernier caliper measuring device image 510. When
the entire vernier caliper measuring device image 510 is
moved, a point in the ultrasound image that is indicated by a
measuring point in the vernier caliper measuring device
image 510 may be a point that is to be measured.

[0165] Also, although itisnot illustrated in FIG. 5D, the left
and the right of the vernier caliper measuring device image
510 may be changed. For example, when the ultrasound appa-
ratus 1000 receives a user input double-clicking the vernier
caliper measuring device image 510, the ultrasound apparatus
1000 may display the vernier caliper measuring device image
510 changing the left and the right.

[0166] FIG. 5E is a view for describing a method of indi-
cating a measuring point by changing a position or a shape of
the vernier caliper measuring device image 510, according to
auser input, via the ultrasound apparatus 1000, according to
another embodiment.
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[0167] Referring to FIG. 5E, the ultrasound apparatus 1000
may receive a touch input changing a position of the first
adjusting portion 557. When receiving the input changing the
position of the first adjusting portion 557, the ultrasound
apparatus 1000 may adjust a position of the first measuring
point 511 in an ultrasound image by changing at least one of
the position and the shape of the vernier caliper measuring
device image 510.

[0168] Also, the ultrasound apparatus 1000 may receive a
touch input increasing or decreasing a length of the vernier
caliper measuring device image 510. For example, the ultra-
sound apparatus 1000 may receive a touch input moving the
first adjusting portion 557 in a lengthwise direction of the
vernier caliper measuring device image 510. When receiving
the touch input moving the first adjusting portion 557 in the
lengthwise direction of the vernier caliper measuring device
image 510, the ultrasound apparatus 1000 may determine the
position of the first adjusting point 521, based on the position
ofthe first adjusting portion 557. When the position of the first
adjusting point 521 is determined, the ultrasound apparatus
1000 may determine the position of the first measuring point
511, based on the changed first adjusting point 521 and the
second adjusting point 523. Also, a distance between the first
measuring point 511 and the second measuring point 513 may
be calculated based on the determined position of the first
measuring point 511 and the second measuring point 513.

[0169] Also, when receiving the touch input moving the
first adjusting portion 557 in the lengthwise direction of the
vernier caliper measuring device image 510, the ultrasound
apparatus 1000 may change the position of the first adjusting
portion 557 by increasing or decreasing the length of the
vernier caliper measuring device image 510. When the length
of the vernier caliper measuring device image 510 is
increased or decreased, the point in the ultrasound image that
is indicated by the measuring points 511 and 513 in the
vernier caliper measuring device image 510 may be a point
that is to be measured.

[0170] FIG. 6is a view for describing a method of storing a
calculated measurement value via the ultrasound apparatus
1000, according to an embodiment.

[0171] Referring to FIG. 6, the ultrasound apparatus 1000
may display a button image for storing the calculated mea-
surement value, on an ultrasound image.

[0172] For example, when the ultrasound apparatus 1000
receives a user input ending a touch and drag input with
respect to an adjusting portion in a measuring device image,
the ultrasound apparatus 1000 may display the button image
for storing the calculated measurement value.

[0173] When receiving the input touching the button image
for storing the calculated measurement value, the ultrasound
apparatus 1000 may store the calculated measurement value
in correspondence to identification information of the ultra-
sound image.

[0174] Also, when the user selects a measuring part and a
measuring item 620 before selecting a measuring device, the
ultrasound apparatus 1000 may display or store the calculated
measurement value as a measurement value corresponding to
the pre-selected measurement part and measurement item,
when receiving the user input touching the icon for storing the
measurement value.

[0175]  Also, the ultrasound apparatus 1000 may store not
only the measurement value but also a position of ameasuring
point and an adjusting area.
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[0176] FIG. 7A is a view for describing a method of pro-
viding a distance measuring function via a pincette measuring
device, via the ultrasound apparatus 1000, according to an
embodiment.

[0177] Referring to FIG. 7A, the ultrasound apparatus 1000
may display a pincette measuring device image 710 on an
ultrasound image.

[0178] When the ultrasound apparatus 1000 receives a user
input selecting the pincette measuring device icon 342 in the
measuring device selection menu 340, the ultrasound appa-
ratus 1000 may display the pincette measuring device image
710 on the ultrasound image.

[0179] The pincette measuring device image 710 may have
a physical shape of a pincette. Also, the pincette measuring
device image 710 may be formed of two images.

[0180] The pincette measuring device image 710 may
include two measuring points 751 and 753 which indicate two
points in the ultrasound image that are to be measured. Also,
the pincette measuring device image 710 may include two
adjusting portions 761 and 763 for adjusting a position of the
two measuring points 751 and 753.

[0181] The position of the measuring points 751 and 753
and the adjusting portions 761 and 763 may be pre-deter-
mined in the pincette measuring device image 710. For
example, the measuring points 751 and 753 in the pincette
measuring device image 710 may be a pincer portion of the
pincette. Also, the adjusting portions 761 and 763 in the
pincette measuring device image 710 may be a handle portion
of the pincette.

[0182] Theultrasound apparatus 1000 may display the pin-
cette measuring device image 710 such that the two measur-
ing points 751 and 753 in the pincette measuring device
image 710 indicate the two points in the ultrasound image that
are to be measured, and the two adjusting portions 761 and
763 in the pincette measuring device image 710 are located in
the adjusting area receiving a touch input of a user. Accord-
ingly, the ultrasound apparatus 1000 may receive the user’s
touch input via the adjusting portions 761 and 763.

[0183] When receiving a user’s touch input moving the
adjusting portions 761 and 763 on the ultrasound image, the
ultrasound apparatus 1000 may determine the position of the
two measuring points on the ultrasound image, based on the
changed position of the adjusting portions 761 and 763. For
example, the ultrasound apparatus 1000 may determine a
point that is apart from the adjusting portions 761 and 763 by
apre-determined distance as the two measuring points. In this
case, the ultrasound apparatus 1000 may determine the two
measuring points such that a straight line connecting the two
measuring points is parallel to the adjusting portions 761 and
763.

[0184] Also, when receiving the user’s touch input moving
the adjusting portions 761 and 763 on the ultrasound image,
the ultrasound apparatus 1000 may change at least one of a
position and a shape of the pincette measuring device image
710 such that the measuring points 751 and 753 in the pincette
measuring device image 710 indicate the points to be mea-
sured.

[0185] For example, when the ultrasound apparatus 1000
receives a touch input rotating the adjusting portions 761 and
763 in the same direction, the ultrasound apparatus 1000 may
rotate the pincette measuring device image 710 based on a
pre-determined point in the pincette measuring device image
710. Also, when receiving the touch input moving the adjust-
ing portions 761 and 763, the ultrasound apparatus 1000 may
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move the entire pincette measuring device image 710 to
another position in the ultrasound image. Also, when receiv-
ing a user input selecting the first adjusting portion 761 and
the second adjusting portion 763 in the pincette measuring
device image 710 and dragging the first and second adjusting
portions 761 and 763 towards opposite directions, or towards
a direction in which the first and second adjusting portions
761 and 763 get near to each other, the ultrasound apparatus
1000 may perform a parallel displacement of the two images
respectively corresponding to two pincers in opposite direc-
tions or in a direction in which the two images get near to each
other. Also, the ultrasound apparatus 1000 may adjust a
length of the pincette measuring device image 710 based on a
pre-determined point in the pincette measuring device image
710.

[0186] FIG. 7B is a view for describing a method of pro-
viding a pincette measuring device via the ultrasound appa-
ratus 1000, according to another embodiment.

[0187] Referring to FIG. 7B, the ultrasound apparatus 1000
may display a measurement value obtained via the pincette
measuring device image 710.

[0188] When the ultrasound apparatus 1000 receives a
user’s touch input moving the adjusting portions 761 and 763
on an ultrasound image, the ultrasound apparatus 1000 may
determine a position of measuring points 711 and 713 and
may calculate a distance between the measuring points 711
and 713 based on the determined position. Also, the ultra-
sound apparatus 1000 may display information 770 of the
calculated distance on the ultrasound image.

[0189] Also, the ultrasound apparatus 1000 may display an
image 760 indicating a position and a range of a measured
area, on the ultrasound image.

[0190] Also, the ultrasound apparatus 1000 may configure
the measured area as an interest area and may display interest
information with respect to the configured interest area. For
example, the ultrasound apparatus 1000 may configure the
measured area as a simple volume. Also, the ultrasound appa-
ratus 1000 may display information of a blood flow at a part
indicated by the configured sample volume as a spectrum.
Accordingly, the user may adjust a length of the sample
volume via the pincette measuring device image 710.

[0191] FIG. 8 is a flowchart of a method of providing a
measuring function via a scissors measuring device, via the
ultrasound apparatus 1000, according to an embodiment.
[0192] The ultrasound apparatus 1000 may receive a user
input selecting the scissors measuring device, in operation
S810.

[0193] The ultrasound apparatus 1000 may display a scis-
sors measuring device image on an ultrasound image, in
operation S820.

[0194] Theultrasound apparatus 1000 may display the scis-
sors measuring device image corresponding to the scissors
measuring device on the ultrasound image.

[0195] The scissors measuring device image may have a
physical shape of the scissors.

[0196] The scissors measuring device image may include
two measuring points, which indicate two points in the ultra-
sound image that are to be measured. The measuring points
may be a point on the ultrasound image, which becomes a
reference point for measurement. The plurality of measuring
points in the scissors measuring device image having the
physical shape of the scissors may be end points at both edges
of the scissors.
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[0197] Also, the scissors measuring device image may
include an adjusting portion indicating an adjusting area.
Also, the adjusting area may be an area on the ultrasound
image for receiving a user’s touch input for changing a posi-
tion of the measuring points. Also, in the scissors measuring
device image having a shape of the scissors, the adjusting
portion may be a handle portion of the scissors.

[0198] Also, the adjusting portion and the measuring point
may be disposed to be apart from each other in the measuring
device image. For example, the adjusting portion may be
disposed not to overlap the measuring point in the measuring
device image. Also, for example, the adjusting portion may be
disposed in an area that is apart from the measuring point by
a pre-determined distance, in the measuring device image.
[0199] The ultrasound apparatus 1000 may receive a touch
input changing a position of the adjusting portion of the
scissors measuring device image, on the ultrasound image, in
operation S830.

[0200] When receiving a touch and drag input with respect
to the adjusting portion, the ultrasound apparatus 1000 may
move the adjusting portion along the dragged area. In this
case, the ultrasound apparatus 1000 may move the adjusting
portion by changing at least one of a shape and a position of
the adjusting portion.

[0201] The ultrasound apparatus 1000 may determine a
position of two measuring points that are apart from the
adjusting portion by a pre-determined distance, based on the
changed position of the adjusting portion, in operation S840.
[0202] Whenthe atleast one ofthe shape and the position of
the adjusting portion is changed, the ultrasound apparatus
1000 may determine a position of the plurality of measuring
points, based on the position of the adjusting portion.

[0203] For example, the ultrasound apparatus 1000 may
determine a position of an adjusting point based on the posi-
tion of the adjusting portion. The adjusting point may be a
point in the measuring device image, which is a reference
point for determining the position of the measuring point. The
adjusting point may be a fixed point in the adjusting portion.
[0204] When the position of the adjusting point is deter-
mined, the ultrasound apparatus 1000 may determine a point
that is apart from the adjusting point by a pre-determined
distance along a direction of a straight line connecting the
adjusting point and at least one reference point determined on
the ultrasound image, as the measuring point.

[0205] The ultrasound apparatus 1000 may adjust the posi-
tion of the adjusting portion and two measuring points by
changing at least one of a position and a shape of the scissors
measuring device image. For example, when an area indicat-
ing a handle of the scissors is moved, the ultrasound apparatus
1000 may change the scissors measuring device image as a
shapein which both edges of the scissors are closed or a shape
in which both edges of the scissors are open, such that ends of
the both edges of the scissors indicate the points in the ultra-
sound image that are to be measured.

[0206] The ultrasound apparatus 1000 may determine a
circle having a segment connecting the two measuring points
as a diameter, based on the determined position of the two
measuring points, in operation S850.

[0207] The ultrasound apparatus 1000 may calculate and
display a measurement value with respect to the circle, in
operation S860.

[0208] The ultrasound apparatus 1000 may calculate at
least one of a diameter, a circumferential length, and an area
of the circle.
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[0209] FIG. 9A is a view for describing a method of pro-
viding a measuring function via a scissors measuring device,
via the ultrasound apparatus 1000, according to an embodi-
ment.

[0210] Referring to FIG. 9A, the ultrasound apparatus 100
may display a scissors measuring device image on an ultra-
sound image.

[0211] When the ultrasound apparatus 1000 receives a user
input selecting the icon 343 indicating the scissors measuring
device, the ultrasound apparatus 1000 may display the scis-
sors measuring device image corresponding to the scissors
measuring device, on the ultrasound image.

[0212] FIG.9B isa view for describing a method of obtain-
ing a measurement value with respect to a circle via the
scissors measuring device, via the ultrasound apparatus 1000,
according to an embodiment.

[0213] When the ultrasound apparatus 1000 receives a user
input selecting the scissors measuring device, the ultrasound
apparatus 1000 may obtain a position of two measuring points
911 and 913 and two adjusting areas 961 and 963, corre-
sponding to the scissors measuring device, on the ultrasound
image. The measuring points may be points on the ultrasound
image that is a reference point for measurement. Also, the
adjusting areas may be areas on the ultrasound image that
receive a user’s touch input for changing the position of the
measuring points. A default location of the two measuring
points 911 and 913 and the two adjusting areas 961 and 963
may be pre-determined in correspondence to the scissors
measuring device.

[0214] The scissors measuring device may be a device for
measuring a diameter, a circumferential length, and an area of
acircle area 953 having a straight line 951 connecting the two
measuring points 911 and 913 as the diameter. The ultrasound
apparatus 1000 may determine the circle area 953 based on
the obtained position of the two measuring points 911 and
913. Also, the ultrasound apparatus 1000 may calculate the
diameter, the circumferential length, and the area of the circle
area 953 based on the obtained position of the measuring
points 911 and 913.

[0215] When receiving a touch and drag input with respect
to the adjusting areas 961 and 963, the ultrasound apparatus
1000 may move the adjusting areas 961 and 963 along the
dragged area. In this case, the ultrasound apparatus 1000 may
move the adjusting areas 961 and 963 by changing the posi-
tion of the adjusting areas 961 and 963.

[0216] Also, when the position of the adjusting areas is
changed by the user’s input, the ultrasound apparatus 1000
may determine the position of the measuring points 911 and
913, based on the position of the adjusting areas 961 and 963.
[0217] For example, the ultrasound apparatus 1000 may
determine a position of two adjusting points 921 and 923,
based on the position of the first adjusting area 961 and the
second adjusting area 963. The position of the two adjusting
points 921 and 923 may be pre-determined in the adjusting
areas 961 and 963. The two adjusting points 921 and 923 may
include the first adjusting point 921 in the first adjusting area
961 and the second adjusting point 923 in the second adjust-
ing area 963.

[0218] The ultrasound apparatus 1000 may determine a
cross point 925 of straight lines connecting the two adjusting
points 921 and 923 and the pre-stored two measuring points
911 and 913. The cross point 925 may be a reference point for
a movement of the first adjusting area 961 and the second
adjusting area 963.
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[0219] When the ultrasound apparatus 1000 receives a user
input rotating the first adjusting area 961 or the second adjust-
ing area 963 based on the cross point 925, the ultrasound
apparatus 1000 may rotate the first adjusting point 921 and the
second adjusting point 923 based on the cross point 925.
When the second adjusting point 923 rotates based on the
cross point 925, the ultrasound apparatus 1000 may deter-
mine, based on the changed position of the second adjusting
point 923, a point that is apart from the second adjusting point
923 by a pre-determined distance, along a direction of the
straight line connecting the second adjusting point 923 and
the cross point 925, as the first measuring point 911. Also,
when the first adjusting point 921 rotates based on the cross
point 925, the ultrasound apparatus 1000 may determine,
based on the changed position of the first adjusting point 921,
a point that is apart from the first adjusting point 921 by a
pre-determined distance, along a direction of the straight line
connecting the first adjusting point 921 and the cross point
925, as the second measuring point 913.

[0220] Also, when the position of the first adjusting area
961 and the second adjusting area 963 in the ultrasound image
is changed, the ultrasound apparatus 100 may store the
changedposition of the first adjusting area 961 and the second
adjusting area 963, and the determined position of the mea-
suring points 911 and 913.

[0221] Thefirst adjusting area 961 and the second adjusting
area 963 may be configured to be rotatable based on the cross
point 925. Also, the touch input with respect to the first
adjusting area 961 and the second adjusting area 963 may be
simultaneously received. Accordingly, the ultrasound appa-
ratus 1000 may simultaneously change the two measuring
points 911 and 913, by receiving two-touch inputs.

[0222] Also, when theultrasound apparatus 1000 receives a
long touch input with respect to the first adjusting area 961
and the second adjusting area 963, and a touch input moving
the first adjusting area 961 and the second adjusting area 963,
the ultrasound apparatus 1000 may simultaneously move the
firstadjusting area 961, the second adjusting area 963, and the
cross point 925, along a parallel direction.

[0223] Also, when the ultrasound apparatus 1000 receives a
long touch input with respect to the first adjusting area 961
and the second adjusting area 963, and a touch input rotating
the first adjusting area 961 and the second adjusting area 963,
the ultrasound apparatus 1000 may simultancously rotate the
firstadjusting area 961, the second adjusting area 963, and the
cross point 925.

[0224] Also, when the ultrasound apparatus 1000 receives a
touch input with respect to the cross point 925, and a touch
input moving the cross point 925, the ultrasound apparatus
1000 may move the position of the measuring points 911 and
913 based on the adjusting points 921 and 923 and the moved
cross point 925. For example, when receiving the touch input
moving the cross point 925 such that the cross point 925 gets
near the adjusting points 921 and 923, the ultrasound appa-
ratus 1000 may determine the position of the measuring
points 911 and 913 based on the adjusting points 921 and 923
and the moved cross point 925. In this case, the measuring
points 911 and 913 may be distanced apart from each other.
Also, when receiving the touch input moving the cross point
925 such that the cross point 925 gets far from the adjusting
points 921 and 923, the ultrasound apparatus 1000 may deter-
mine the position of the measuring points 911 and 913 based
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onthe adjusting points 921 and 923 and the moved cross point
925. In this case, the measuring points 911 and 913 may get
near to each other.

[0225] FIG. 9C is a view for describing a method of dis-
playing a measuring device image 910 corresponding to a
scissors measuring device, via the ultrasound apparatus 100,
according to an embodiment.

[0226] Referring to FIG. 9C, when the scissors measuring
device is selected, the ultrasound apparatus 1000 may display
the measuring device image 910 corresponding to the scissors
measuring device.

[0227] The measuring device image 910 corresponding to
the scissors measuring device may include two measuring
points 911 and 913 which indicate points in an ultrasound
image that are to be measured. Also, the measuring device
image 910 corresponding to the scissors measuring device
may include two adjusting portions 991 and 993 which indi-
cate adjusting areas. Also, the measuring device image 910
may display an image 953 indicating a circle having the two
measuring points 911 and 913 as a diameter.

[0228] The measuring device image 910 corresponding to
the scissors measuring device may have a physical shape of
the scissors. Also, a position of the two measuring points 911
and 913 and the two adjusting portions 991 and 993 may be
pre-determined in the scissors measuring device image 910.
For example, the two measuring points 911 and 913 may be
ends of both edges of the scissors of the scissors measuring
device image 910. Also, the two adjusting portions 991 and
993 may be a handle portion of the scissors of the scissors
measuring device image 910.

[0229] Theultrasound apparatus 1000 may display the scis-
sors measuring device image 910 such that the two measuring
points 911 and 913 in the scissors measuring device image
910 indicate two points in the ultrasound image that are to be
measured, and a cross point of the both edges of the scissors
is located at the cross point 925 of FIG. 9B. Accordingly, the
measuring device image 910 may have a shape in which two
partial images cross each other based on the cross point.
[0230] Also, the ultrasound apparatus 1000 may receive a
touch input with respect to adjusting areas, by receiving a
touch input moving the adjusting portions 991 and 993 in the
measuring device image 910. For example, the ultrasound
apparatus 1000 may move a position of the first adjusting area
along the touched area. Also, the ultrasound apparatus 1000
may receive a user’s touch input moving a position of the first
adjusting portion 991, by displaying the first adjusting por-
tion 991 on the moved position of the first adjusting area.
Accordingly, the user may recognize the position of the mea-
suring points and the adjusting areas configured on the ultra-
soundimage, from the measuring device image 910 displayed
on the ultrasound image.

[0231] FIG. 9D is a view for describing a method of indi-
cating a measuring point by changing a position or a shape of
the measuring device image 510, according to an input of a
user, via the ultrasound apparatus 1000, according to an
embodiment.

[0232] Referring to FIG. 9D, the ultrasound apparatus 1000
may receive a touch input changing the position of the adjust-
ing portions 991 and 993. When receiving the touch input
changing the position of the adjusting portions 991 and 993,
the ultrasound apparatus 1000 may adjust the position of the
two measuring points 911 and 913 in the ultrasound image, by
changing at least one of a position and a shape of the measur-
ing device image 910.
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[0233] For example, when the ultrasound apparatus 1000
receives a touch input rotating the adjusting portions 991 and
993 such that the adjusting portions 991 and 993 get far from
each other in opposite directions or near to each other in the
same direction, the ultrasound apparatus 1000 may determine
the position of the two measuring points 911 and 913 based on
the changed position of the adjusting portions 991 and 993
and the position of the cross point 925.

[0234] Also, when receiving the touch input rotating the
adjusting portions 991 and 993 such that the adjusting por-
tions 991 and 993 get far from each other in opposite direc-
tions or near to each other in the same direction, the ultra-
sound apparatus 1000 may rotate two partial images based on
the cross point 925. For example, the ultrasound apparatus
1000 may rotate the both edges of the scissors in the scissors
measuring device image 910, based on the cross point 925. In
this case, the speed and angle of the rotation may be deter-
mined based on a speed and a distance at which the adjusting
portions 991 and 993 get far from each other in opposite
directions. When the two partial images rotate, the point in the
ultrasound image that is indicated by the measuring points
911 and 913 in the measuring device image 910 may be a
point that is to be measured.

[0235] Also, when the position of the measuring points 911
and 913 is determined, the ultrasound apparatus 1000 may
determine a circle having a straight line formed by the two
measuring points 911 and 913 as a diameter. Also, the ultra-
sound apparatus 1000 may display the image 953 indicating a
circle at the determined position of the circle. Also, the ultra-
sound apparatus 1000 may calculate at least one of a length of
a diameter, a circumferential length, and an area of the deter-
mine circle.

[0236] Also, when the ultrasound apparatus 1000 receives
two touch inputs with respect to the adjusting portions 991
and 993, the ultrasound apparatus 1000 may simultaneously
rotate the two partial images based on the cross point 925.

[0237] Also, when theultrasound apparatus 1000 receives a
long touch input with respect to the first adjusting portion 991
and the second adjusting portion 993 and a touch input mov-
ing the first adjusting portion 991 and the second adjusting
portion 993, the ultrasound apparatus 1000 may move the
entire scissors measuring device image 910.

[0238] Also, when the ultrasound apparatus 1000 receives a
long touch input with respect to the first adjusting portion 991
and the second adjusting portion 993 and a touch input rotat-
ing the first adjusting portion 991 and the second adjusting
portion 993, the ultrasound apparatus 100 may rotate the
entire scissors measuring device image 910.

[0239] FIG. 10A is a view for describing a method of pro-
viding a measuring function in a direct change mode, via the
ultrasound apparatus 1000, according to another embodi-
ment.

[0240] Referring to FIG. 10A, the ultrasound apparatus
1000 may display a button image 1030 for entering into the
direct change mode in which a configured measuring area
may be changed without using a measuring device image.

[0241] When a user’s touch input with respect to the mea-
suring device image is ended, the ultrasound apparatus 1000
may display the button image 1030 for entering into the direct
change mode. In this case, the ultrasound apparatus 1000 may
also display a button image for storing a measurement value.
Also, when receiving a user input double touching an area of
the ultrasound image, in which the measuring device image is
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not displayed, the ultrasound apparatus 1000 may display the
button image 1030 for entering into the direct change mode.
[0242] When receiving the user input touching the button
image 1030 for entering into the direct change mode, the
ultrasound apparatus 1000 may delete the measuring device
image and display the image 1010 indicating a configured
measuring area.

[0243] Also, when the ultrasound apparatus 1000 enters
into the direct change mode, the ultrasound apparatus 1000
may display an image indicating that the direct change mode
is entered into. For example, the ultrasound apparatus 1000
may change a size or a color of the image 1010 indicating the
measuring area. Also, the ultrasound apparatus 1000 may
display a handle image indicating the adjusting portions in the
image 1010 indicating the measuring area, on the adjusting
portion.

[0244] FIG. 10B is a view for describing a method of
changing a configured measuring area, in a direct change
mode, via the ultrasound apparatus 1000, according to an
embodiment.

[0245] Referring to FIG. 10B, when the ultrasound appa-
ratus 1000 receives a touch input with respect to the image
1010 indicating the measuring area, the ultrasound apparatus
1000 may change the configured measuring area. Also, the
ultrasound apparatus 1000 may calculate a diameter, a cir-
cumferential length, and an area of a circle based on the
changed measuring area.

[0246] Also, when the ultrasound apparatus 1000 receives a
user input selecting a portion of the image 1010 indicating the
measuring area and moving a position of the selected portion
of the image 1010 in an ultrasound image, the ultrasound
apparatus 1000 may change a position or a shape of the image
1010 indicating the measuring area, based on the position of
the moved portion.

[0247] Also, the ultrasound apparatus 1000 may store the
changed position of the measuring area and a measuring
point.

[0248] Also, when receiving a user input selecting a scis-
sors measuring device, the ultrasound apparatus 1000 may
display a measuring device image, based on the stored posi-
tion of the measuring point.

[0249] FIG. 11A is a view for describing a method of pro-
viding a measuring function via a pen measuring device, via
the ultrasound apparatus 1000, according to an embodiment.
[0250] Referring to FIG. 11A, when a pen measuring
device icon 345 is selected, the ultrasound apparatus 1000
may display a pen measuring device image 1110 correspond-
ing to the pen measuring device. The pen measuring device
image 1110 may include a measuring point 1121 indicating a
trace point 1111 in an ultrasound image and an adjusting
portion 1123 receiving a user’s touch input. The adjusting
portion 1123 may be displayed in an adjusting area in the
ultrasound image determining a position of the trance point
1111. Also, the ultrasound apparatus 1000 may determine a
point that is apart from the adjusting area by a pre-determined
distance as the trace point 1111.

[0251] The pen measuring device image 1110 correspond-
ing to the pen measuring device may have a physical shape of
a pen. Also, a position of the adjusting portion 1123 and the
measuring point 1121 in the pen measuring device image
1110 may be pre-determined. For example, the adjusting
portion 1123 may be a handle portion in the pen measuring
device image 1110. Also, the measuring point 1121 may be a
tip portion in the pen measuring device image 1110.
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[0252] FIG. 11B is a view for describing a method of pro-
viding a trace function via the pen measuring device image
1110, via the ultrasound apparatus 1000, according to another
embodiment.

[0253] Referring to FIG. 11B, when receiving a touch input
moving the pen measuring device image 1110, the ultrasound
apparatus 1000 may determine a segment connecting the
trace point 1111.

[0254] When receiving a touch input moving a position of
the adjusting portion 1123 of the pen measuring device image
1110 in the ultrasound image, the ultrasound apparatus 1000
may move the pen measuring device image 1110 along the
area touched by the user. Also, the ultrasound apparatus 1000
may determine a position of the trace point 1111, based on the
position of the adjusting portion 1123.

[0255] Also, when receiving the touch input moving the
position of the adjusting portion 1123 in the ultrasound
image, the ultrasound apparatus 1000 may display a line
image 1120 indicating the determined trace points 1111 on
the ultrasound image.

[0256] Also, when receiving the touch input moving the
position of the adjusting portion 1123 in the ultrasound
image, the ultrasound apparatus 1000 may renew the line
1120 connecting the trace points 1111.

[0257] Whenthe line 1120 connecting the trace points 1111
is renewed, the ultrasound apparatus 1000 may calculate a
length of the renewed line 1120. Also, the ultrasound appa-
ratus 1000 may calculate a displacement between a trace start
point and a trace end point. Also, when the line 1120 connect-
ing the trace points 1111 is a lopped curve, the ultrasound
apparatus 1000 may calculate a minor axis, a major axis, a
circumferential length, and an area of the looped curve.

[0258] Although it is not illustrated in FIG. 11B, the ultra-
sound apparatus 1000 may adjust a size of the pen measuring
device image 1110. For example, when the ultrasound appa-
ratus receives a long touch input with respect to the adjusting
portion 1123 and a touch input dragging the adjusting portion
1123 in a lengthwise direction or the pen measuring device
image 1110 or in the direction opposite thereto, the ultra-
sound apparatus 1000 may adjust the length of the pen mea-
suring device image 1110. For example, when receiving the
touch input extending the pen measuring device image 1110
in the lengthwise direction of the pen measuring device image
1110, the ultrasound apparatus 1000 may enlarge the size of
the pen measuring device image 1110 by extending the pen
measuring device image 1110 along the dragged area. Also,
for example, when receiving the touch input decreasing the
pen measuring device image 1110 in the direction opposite to
the lengthwise direction of the pen measuring device image
1110, the ultrasound apparatus 1000 may decrease the pen
measuring device image 1110 along the dragged area. For
example, the ultrasound apparatus 1000 may change the pen
measuring device image 1110 from 10 ¢cm to 5 cm.

[0259] FIG. 11C is a view for describing a method of pro-
viding a trace function via the ultrasound apparatus 1000,
according to another embodiment.

[0260] Referring to FIG. 11C, the ultrasound apparatus
1000 may display a button image 1130 for renewing the
configured line 1120.

[0261] For example, when the touch input with respect to
the pen measuring device image 1110 1s ended, the ultrasound
apparatus 1000 may delete the pen measuring device image
1110 and display the button image 1130 for renewing the
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configured line 1120. In this case, the ultrasound apparatus
1000 may notdelete the image 1120 indicating the configured
line 1120.

[0262] Also, when the touch input with respect to the pen
measuring device image 1110 is ended, the ultrasound appa-
ratus 1000 may display a button image 1140 for storing infor-
mation with respect to the configured line 1120. The infor-
mation with respect to the configured line 1120 may include
the position of the trace points 1111 forming the configured
line 1120 and a measurement value with respect to the line
1120.

[0263] When receiving the touch input selecting the button
image 1130 for renewing the configured line 1120, the ultra-
sound apparatus 1000 may display the pen measuring device
image 1110 on the ultrasound image such that the measuring
point of the pen measuring device image 1110 indicates a start
point or an end point of the configured line 1120. Also, when
receiving the touch input moving the position of the adjusting
portion in the ultrasound image, the ultrasound apparatus
1000 may renew the configured line 1120.

[0264] FIG. 12A is a view for describing a method of pro-
viding an angle measuring function via the ultrasound appa-
ratus 1000, according to an embodiment.

[0265] Referring to FIG. 12A, when an angle measuring
device is selected, the ultrasound apparatus 1000 may display
an angle measuring device image 1210 corresponding to the
angle measuring device. The angle measuring device image
1210 may include two straight lines 1221 and 1223 generat-
ing an angle. Also, the angle measuring device image 1210
may include three adjusting portions 1211, 1213, and 1215.
The three adjusting portions 1211, 1213, and 125 may be
located at a vertex of a triangle formed by the two straight
lines 1221 and 1223 and at end points of the two straight lines
1221 and 1223.

[0266] The ultrasound apparatus 1000 may measure the
angle of the two straight lines 1221 and 1223. The ultrasound
apparatus 1000 may measure the angle of the two straight
lines 1221 and 1223 based on a position of the three adjusting
portions 1211, 1213, and 125. For example. the ultrasound
apparatus 1000 may measure the angle of the two straight
lines 1221 and 1223 based on a position of the central point of
the three adjusting portions 1211, 1213, and 1215.

[0267] FIG. 12B is a view for describing a method of pro-
viding an angle measuring function via the ultrasound appa-
ratus 1000, according to an embodiment.

[0268] Referring to FIG. 12B, the ultrasound apparatus
1000 may change a position and a shape of the angle measur-
ing device image 1210, when receiving a touch input moving
the three adjusting portions 1211, 1213, and 1215, and may
determine an angle of the two straight lines 1221 and 1223.
[0269] When receiving a touch input with respect to the
adjusting portion 1215 located at the vertex formed by the two
straight lines 1221 and 1223, the ultrasound apparatus 1000
may move the entire angle measuring device image 1210.
[0270] Also, when receiving a touch input with respect to
the first adjusting portion 1211 on the first straight line 1221,
the ultrasound apparatus 1000 may rotate the first straight line
1221 based on the vertex. Also, when receiving a touch input
with respect to the second adjusting portion 1213 on the
second straight line 1223, the ultrasound apparatus 1000 may
rotate the second straight line 1223 based on the vertex.
[0271] When the position and the shape of the angle mea-
suring device image 1210 are changed, the ultrasound appa-
ratus 1000 may measure the angle formed by the two straight
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lines 1221 and 1223, based on the position of the three adjust-
ing portions 1211, 1213, and 1215 in the angle measuring
device image 1210.

[0272] FIG. 13 is a view for describing a method of provid-
ing an angle measuring function via the ultrasound apparatus
1000, according to another embodiment.

[0273] Referring to FIG. 13, when an angle measuring
device is selected, the ultrasound apparatus 1000 may display
an angle measuring device image 1310 corresponding to the
angle measuring device.

[0274] The angle measuring device image 1310 may
include two straight lines 1321 and 1323 generating an angle.
Also, the angle measuring device image 1310 may include
four adjusting portions 1311, 1313, 1331, and 1333. The four
adjusting portions 1311, 1313, 1331, and 1333 may be
located at end points of the two straight lines 1321 and 1323
and a middle point of the two straight lines 1221 and 1223.
[0275] The ultrasound apparatus 1000 may measure the
angle formed by the two straight lines 1321 and 1323. For
example, the ultrasound apparatus 1000 may determine a
cross point at which the two straight lines 1321 and 1323 meet
each other when the two straight lines 1321 and 1323 extend,
based on a position of the end points of the two straight lines
1321 and 1323. When the cross point is determined, the
ultrasound apparatus 1000 may calculate the angle formed by
the two straight lines 1321 and 1323 at the cross point.

[0276] When the ultrasound apparatus 1000 receives a
touch input with respect to the adjusting portion 1331 located
in a middle point of the first straight line 1321, the ultrasound
apparatus 1000 may move the entire first straight line 1321 in
aparallel direction. Also, when the ultrasound apparatus 1000
receives a touch input with respect to the adjusting portion
1333 located in a middle point of the second straight line
1323, the ultrasound apparatus 1000 may move the entire
second straight line 1323 in a parallel direction.

[0277] Also, when the ultrasound apparatus 1000 receives a
touch input with respect to the adjusting portion 1311 located
at an end point of the first straight line 1321, the ultrasound
apparatus 1000 may rotate the first straight line 1321 based on
the adjusting portion 1331 located in the middle point of the
first straight line 1321. Also, when the ultrasound apparatus
1000 receives a touch input with respect to the adjusting
portion 1313 located at an end point of the second straight line
1323, the ultrasound apparatus 1000 may rotate the second
straight line 1323 based on the adjusting portion 1333 located
in the middle position of the second straight line 1323.

[0278] Whenaposition ofthe first straight line 1321 and the
second straight line 1323 is changed, the ultrasound apparatus
1000 may determine a cross point of the first straight line
1321 and the second straight line 1323 or a cross point of
extension lines of the first straight line 1321 and the second
straight line 1323. Also, the ultrasound apparatus 1000 may
calculate the angle formed by the first straight line 1321 and
the second straight line 1323 based on the determined cross
point.

[0279] FIG. 14 is a block diagram of the ultrasound appa-
ratus 1000.
[0280] Referring to FIG. 14, the ultrasound apparatus 1000

may include a display unit 1100, a user input unit 1200, and a
control unit 1300. However, not all of the illustrated compo-
nents are essential. The ultrasound apparatus 1000 may be
realized by more or less components that the illustrated com-
ponents.
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[0281] Hereinafter, the illustrated components will be
described.
[0282] The display unit 1100 may display an ultrasound

image and an image for a user interface.

[0283] Thedisplay unit 1100 may display on the ultrasound
image a measuring device image including a plurality of
measuring points indicating points in the ultrasound image
that are to be measured, and adjusting portions for adjusting
the plurality of measuring points. The measuring points may
be disposed apart from the adjusting portions.

[0284] When a position of the adjusting portions and of the
measuring point of the measuring device image is changed in
the ultrasound image, the display unit 1100 may update the
measuring device image, on a screen.

[0285] The user input unit 1200 may receive a touch input
changing the position of the adjusting portion.

[0286] Also, the user input unit 1200 may receive a touch
and drag input with respect to the adjusting portion.

[0287] The control unit 1300 may adjust a position of at
least one of the plurality of measuring points based on the
changed position of the adjusting portion and may obtain a
measurement value based on a position of the plurality of
measuring points including the at least one measuring point,
the position of which is changed. Also, the control unit 1300
may adjust the position of the at least one of the plurality of
measuring points by changing at least one of a position and a
shape of the measuring device image.

[0288] For example, the control unit 1300 may adjust the
position ofthe at least one of the plurality of measuring points
by adjusting a length ofthe measuring device image, when the
touch input changing the position of the adjusting portion is
received.

[0289] For example, the control unit 1300 may adjust the
position ofthe at least one of the plurality of measuring points
by rotating the measuring device image, when the touch input
changing the position of the adjusting portion is received.
[0290] For example, when the measuring device image
includes two partial images crossing each other based on a
reference point, the control unit 1300 may adjust the position
of the at least one of the plurality of measuring points by
rotating the two partial images based on the reference point.
[0291] Also, the control unit 1300 may generate a circle
based on the position of the plurality of measuring points, and
may calculate at least one of a diameter, a circumferential
length, and an area of the generated circle.

[0292]  Also, the display unit 1100 may display the obtained
measurement value on the measuring device image.

[0293] Also, the display unit 1100 may display the measur-
ing device image half-transparently so that an area of the
ultrasound image, which overlaps the measuring device
image, is not covered by the measuring device image. The
display unit 1100 may display a button image for storing the
measurement value, corresponding to the ultrasound image,
on the ultrasound image.

[0294] Also, the display unit 1100 may delete the measur-
ing device image and display a button image for re-adjusting
the position of the plurality of measuring points, on the ultra-
sound image.

[0295] FIG. 15 is a block diagram of the ultrasound appa-
ratus 1000, according to another embodiment.

[0296] Referring to FIG. 15, the ultrasound apparatus 1000
may further include a probe 20, an ultrasound transceiver 100,
an image processor 200, a communication unit 300, and a
memory 400, in addition to the display unit 1100, the user
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input unit 1200, and the control unit 1300. The probe 20, the
ultrasound transceiver 100, the image processor 200, the
communication unit 300, the memory 400, the display unit
1100, the user input unit 1200, and the control unit 1300 may
be connected with one another via a bus 700.

[0297] The ultrasound apparatus 1000 may be a cart type
apparatus or a portable type apparatus. Examples of portable
ultrasound diagnosis apparatuses may include, but are not
limited to, a picture archiving and communication system
(PACS) viewer, a smartphone, a laptop computer, a personal
digital assistant (PDA), and a tablet PC.

[0298] The probe 20 transmits ultrasound waves to an
object 10 in response to a driving signal applied by the ultra-
sound transceiver 100 and receives echo signals reflected by
the object 10. The probe 20 includes a plurality of transduc-
ers, and the plurality of transducers oscillate in response to
electric signals and generate acoustic energy, that is, ultra-
sound waves. Furthermore, the probe 20 may be connected to
the main body of the ultrasound apparatus 1000 by wire or
wirelessly, and the ultrasound apparatus 1000 may include a
plurality of probes 20 according to embodiments.

[0299] A transmitter 110 supplies a driving signal to the
probe 20. The transmitter 110 includes a pulse generator 112,
a transmission delaying unit 114, and a pulser 116. The pulse
generator 112 generates pulses for forming transmission
ultrasound waves based on a predetermined pulse repetition
frequency (PRF), and the transmission delaying unit 114
delays the pulses by delay times necessary for determining
transmission directionality. The pulses which have been
delayed correspond to a plurality of piezoelectric vibrators
included in the probe 20, respectively. The pulser 116 applies
a driving signal (or a driving pulse) to the probe 20 based on
timing corresponding to each of the pulses which have been
delayed.

[0300] A receiver 120 generates ultrasound data by pro-
cessing echo signals received from the probe 20. The receiver
120 may include an amplifier 122, an analog-to-digital con-
verter (ADC) 124, a reception delaying unit 126, and a sum-
ming unit 128. The amplifier 122 amplifies echo signals in
each channel, and the ADC 124 performs analog-to-digital
conversion with respect to the amplified echo signals. The
reception delaying unit 126 delays digital echo signals output
by the ADC 124 by delay times necessary for determining
reception directionality, and the summing unit 128 generates
ultrasound data by summing the echo signals processed by
the reception delaying unit 166.

[0301] The image processor 200 generates an ultrasound
image by scan-converting ultrasound data generated by the
ultrasound transceiver 100 and displays the ultrasound image.
The ultrasound image may be not only a grayscale ultrasound
image obtained by scanning an object in an amplitude (A)
mode, a brightness (B) mode, and a motion (M) mode, but
also a Doppler image indicating a motion of the object. The
Doppler image may be a blood flow Doppler image showing
flow of blood (also referred to as a color Doppler image), a
tissue Doppler image showing a movement of tissue, or a
spectral Doppler image showing a moving speed of an object
as a waveform.

[0302] A B mode processor 212 extracts B mode compo-
nents from ultrasound data and processes the B mode com-
ponents. An image generator 220 may generate an ultrasound
image indicating signal intensities as brightness based on the
extracted B mode components 212.
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[0303] Similarly, a Doppler processor 214 may extract
Doppler components from ultrasound data, and the image
generator 220 may generate a Doppler image indicating a
movement of an object as colors or waveforms based on the
extracted Doppler components.

[0304] According to an embodiment, the image generator
220 may generate a three-dimensional (3D) ultrasound image
via volume-rendering with respect to volume data and may
also generate an elasticity image by imaging deformation of
the object 10 due to pressure. Furthermore, the image gen-
erator 220 may display various pieces of additional informa-
tion in an ultrasound image by using text and graphics. In
addition, the generated ultrasound image may be stored in the
memory 400.

[0305] In addition, the ultrasound apparatus 1000 may
include two or more displays 1100 according to embodi-
ments.

[0306] The communication module 300 is connected to a
network 30 by wire or wirelessly to communicate with an
external device or a server. The communication module 300
may exchange data with a hospital server or another medical
apparatus in a hospital, which is connected thereto via a
PACS. Furthermore, the communication module 300 may
perform data communication according to the digital imaging
and communications in medicine (DICOM) standard.
[0307] The communication module 300 may transmit or
receive data related to diagnosis of an object, e.g., an ultra-
sound image, ultrasound data, and Doppler data of the object,
via the network 30 and may also transmit or receive medical
images captured by another medical apparatus, e.g., a com-
puted tomography (CT) apparatus, a magnetic resonance
imaging (MRI) apparatus, or an X-ray apparatus. Further-
more, the communication module 300 may receive informa-
tion about a diagnosis history or medical treatment schedule
ofapatient from a server and utilizes the received information
to diagnose the patient. Furthermore, the communication
module 300 may perform data communication not only with
a server or a medical apparatus in a hospital, but also with a
portable terminal of a medical doctor or patient.

[0308] The communication module 300 is connected to the
network 30 by wire or wirelessly to exchange data with a
server 32, a medical apparatus 34, or a portable terminal 36.
The communication module 300 may include one or more
components for communication with external devices. For
example, the communication module 1300 may include a
local area communication module 310, a wired communica-
tion module 320, and a mobile communication module 330,
[0309] The local area communication module 310 refers to
a module for local area communication within a predeter-
mined distance. Examples of local area communication tech-
niques according to an embodiment may include, but are not
limited to, wireless LAN, Wi-Fi, Bluetooth, ZigBee, Wi-Fi
Direct (WFD), ultra wideband (UWB), infrared data associa-
tion (IrDA), Bluetooth low energy (BLE), and near field
communication (NFC).

[0310] The wired communication module 320 refers to a
module for communication using electric signals or optical
signals. Examples of wired communication techniques
according to an embodiment may include communication via
atwisted pair cable, a coaxial cable, an optical fiber cable, and
an Ethernet cable.

[0311] The mobile communication module 330 transmits
or receives wireless signals to or from at least one selected
from a base station, an external terminal, and a server on a
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mobile communication network. The wireless signals may be
voice call signals, video call signals, or various types of data
for transmission and reception of text/multimedia messages.

[0312] The memory 400 stores various data processed by
the ultrasound apparatus 1000. For example, the memory 400
may store medical data related to diagnosis of an object, such
as ultrasound data and an ultrasound image that are input or
output, and may also store algorithms or programs which are
to be executed in the ultrasound apparatus 1000.

[0313] The memory 400 may be any of various storage
media, e.g., aflash memory, a hard disk drive, EEPROM, etc.
Furthermore, the ultrasound apparatus 1000 may utilize web
storage or a cloud server that performs the storage function of
the memory 400 online.

[0314] Theuserinputunit 1200 may further include various
other input means including an electrocardiogram measuring
module, a respiration measuring module, a voice recognition
sensor, a gesture recognition sensor, a fingerprint recognition
sensor, an iris recognition sensor, a depth sensor, a distance
sensor, etc.

[0315] All or some of the probe 20, the ultrasound trans-
ceiver 100, the image processor 200, the communication
module 300, the memory 400, the user input unit 1200, and
the controller 1300 may be implemented as software mod-
ules. However, embodiments of the present invention are not
limited thereto, and some of the components stated above
may be implemented as hardware modules. Furthermore, at
least one selected from the ultrasound transceiver 100, the
image processor 200, and the communication module 300
may be included in the controller 1300. However, embodi-
ments of the present invention are not limited thereto.

[0316] The method of the present invention may be imple-
mented as computer instructions which may be executed by
various computer means, and recorded on a computer-read-
able recording medium. The computer-readable recording
medium may include program commands, data files, data
structures, or a combination thereof. The program commands
recorded on the computer-readable recording medium may
be specially designed and constructed for the inventive con-
cept or may be known to and usable by one of ordinary skill
in a field of computer software. Examples of the computer-
readable medium include storage media such as magnetic
media (e.g., hard discs, floppy discs, or magnetic tapes),
optical media (e.g., compact disc-read only memories (CD-
ROMs), or digital versatile discs (DVDs)), magneto-optical
media (e.g., floptical discs), and hardware devices that are
specially configured to store and carry out program com-
mands (e.g., ROMs, RAMs, or flash memories). Examples of
the program commands include a high-level language code
that may be executed by a computer using an interpreter as
well as a machine language code made by a compiler.

[0317] It should be understood that the exemplary embodi-
ments described therein should be considered in a descriptive
sense only and not for purposes of limitation. Descriptions of
features or aspects within each exemplary embodiment
should typically be considered as available for other similar
features or aspects in other exemplary embodiments.

[0318] While one or more exemplary embodiments have
been described with reference to the figures, it will be under-
stood by those of ordinary skill in the art that various changes
in form and details may be made therein without departing
from the spirit and scope as defined by the following claims.
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What is claimed is:
1. An ultrasound apparatus comprising:
adisplay unit configured to display on an ultrasound image
ameasuring device image comprising a plurality of mea-
suring points which indicate points on the ultrasound
image that are to be measured, and an adjusting portion
for adjusting the plurality of measuring points;
a user input unit configured to receive a touch input for
changing a position of the adjusting portion; and

acontroller configured to adjust a position of at least one of
the plurality of measuring points based on the changed
position of the adjusting portion, and to obtain a mea-
surement value based on positions of the plurality of
measuring points including the at least one measuring
point, the position of which is adjusted,

wherein the plurality of measuring points are disposed

apart from the adjusting portion.

2. The ultrasound apparatus of claim 1, wherein the con-
troller adjusts the position of the at least one of the plurality of
measuring points by changing at least one of a position and a
shape of the measuring device image, when the touch input
for changing the position of the adjusting portion is received.

3. The ultrasound apparatus of claim 1, wherein the con-
troller adjusts the position of the at least one of the plurality of
measuring points by adjusting a size of the measuring device
image, when the touch input for changing the position of the
adjusting portion is received.

4. The ultrasound apparatus of claim 1, wherein the con-
troller adjusts the position of the at least one of the plurality of
measuring points by rotating the measuring device image,
when the touch input for changing the position of the adjust-
ing portion is received.

5. The ultrasound apparatus of claim 1, wherein the mea-
suring device image has a shape that two partial images cross
each other based on a reference point, and

the controller adjusts the position of the at least one of the

plurality of measuring points by rotating the two partial
images based on the reference point, when the touch
input for changing the position of the adjusting portion is
received.

6. The ultrasound apparatus ofclaim 1, wherein the display
unit displays the obtained measurement value on the measur-
ing device image.

7. The ultrasound apparatus of claim 1, wherein the display
unit displays the measuring device image in a half-transparent
way so that an area of the ultrasound image, which overlaps
the measuring device image, is not covered by the measuring
device image.

8. The ultrasound apparatus of claim 1, wherein the touch
input for changing the position of the adjusting portion com-
prises a user input of touching and dragging the adjusting
portion.

9. The ultrasound apparatus of claim 8, wherein the user
input unit receives a touch input of ending the user input of
touching and dragging the adjusting portion, and

the display unit displays on the ultrasound image a button

image for storing the obtained measurement value in
correspondence with the ultrasound image, when the
user input of touching and dragging the adjusting por-
tion is ended.

10. The ultrasound apparatus of claim 8, wherein the input
unit receives a touch inputof ending the user input of touching
and dragging the adjusting portion, and

17

Jun. 9, 2016

the display unit deletes the measuring device image and
displays on the ultrasound image a button image for
re-adjusting the positions of the plurality of measuring
points, when the user input of touching and dragging the
adjusting portion is ended.

11. A method of processing an ultrasound image, the
method comprising:

displaying on the ultrasound image a measuring device

image comprising a plurality of measuring points which
indicate points on the ultrasound image that are to be
measured, and an adjusting portion for adjusting the
plurality of measuring points;

receiving a touch input for changing a position of the

adjusting portion; and

adjusting a position of at least one of the plurality of mea-

suring points, based on the changed position of the
adjusting portion, and obtaining a measurement value,
based on positions of the plurality of measuring points
including the at least one measuring point, the position
of which is adjusted,

wherein the plurality of measuring points are disposed

apart from the adjusting portion.

12. The method of claim 11, wherein the adjusting of the
position ofthe at least one of the plurality of measuring points
comprises adjusting the position of the at least one of the
plurality of measuring points, by changing at least one of a
position and a shape of the measuring device image, when the
touch input for changing the position of the adjusting portion
is received.

13. The method of claim 11, wherein the adjusting of the
position ofthe at least one of the plurality of measuring points
comprises adjusting the position of the at least one of the
plurality of measuring points by adjusting a size of the mea-
suring device image, when the touch input for changing the
position of the adjusting portion is received.

14. The method of claim 11, wherein the adjusting of the
position ofthe at least one of the plurality of measuring points
comprises adjusting the position of the at least one of the
plurality of measuring points by rotating the measuring
device image, when the touch input for changing the position
of the adjusting portion is received.

15. The method of claim 11, wherein the measuring device
image has a shape that two partial images cross each other
based on a reference point, and

the adjusting of the position of the at least one of the

plurality of measuring points comprises adjusting the
position of the at least one of the plurality of measuring
points by rotating the two partial images based on the
reference point, when the touch input for changing the
position of the adjusting portion is received.

16. The method of claim 11, further comprising displaying
the obtained measurement value on the measuring device
image.

17. The method of claim 11, wherein the displaying of the
measuring device image on the ultrasound image comprises
displaying the measuring device image in a half-transparent
way so that an area of the ultrasound image, which overlaps
the measuring device image, is not covered by the measuring
device image.

18. The method of claim 13, wherein the touch input for
changing the position of the adjusting portion comprises a
user input of touching and dragging the adjusting portion.

19. The method of claim 18, further comprising:
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receiving a touch input of ending the user input of touching
and dragging the adjusting portion, and

displaying on the ultrasound image a button image for
storing the measurement value in correspondence with
the ultrasound image, when the user input of touching
and dragging the adjusting portion is ended.

20. The method of claim 18, further comprising:

receiving a touch input of ending the user input of touching
and dragging the adjusting portion, and

deleting the measuring device image and displaying on the
ultrasound image a button image for re-adjusting the
positions of the plurality of measuring points, when the
user input of touching and dragging the adjusting por-
tion is ended.
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