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FIG. 3B
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FIG. 6A
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METHOD AND ULTRASOUND APPARATUS
FOR SETTING PRESET

CROSS-REFERENCE TO RELATED PATENT
APPLICATION

[0001] This application claims the benefit of Korean Patent
Application No. 10-2015-0032510, filed on Mar. 9, 2015, in
the Korean Intellectual Property Office, the disclosure of
which is incorporated herein in its entirety by reference.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] One or more exemplary embodiments relate to a
method and an ultrasound imaging apparatus which auto-
matically selects a preset, based on a user’s use history of
probes.

[0004] 2. Description of the Related Art

[0005] Ultrasound imaging 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 the inside of the object (e.g.,
soft tissue or blood flow). In particular, ultrasound imaging
apparatuses are used for medical purposes including obser-
vation of the interior of an object, detection of foreign sub-
stances, and diagnosis of damage to the object. Such Ultra-
sound imaging apparatuses are highly reliable, display
images inreal time, and are safe due to the lack of radioactive
exposure, compared to X-ray apparatuses. Therefore, Ultra-
sound imaging apparatuses are widely used together with
other image diagnosis apparatuses including a computed
tomography (CT) apparatus, a magnetic resonance imaging
(MRI) apparatus, and the like.

[0006] Ultrasound imaging apparatuses may include vari-
ous types of probes. A user selects one of a plurality of probes,
and sets a parameter suitable for the selected probe and object
into the ultrasound imaging apparatuses. In this case, the user
selects the identifiable (ID) information of the probe intended
to be used, and enters the parameter suitable for generating
images into the ultrasound imaging apparatuses.

[0007] Therefore, much time is required to key in informa-
tion when selecting parameters, because the user must select
the ID information of the probe and enter the parameter
suitable for generating images whenever the ultrasound imag-
ing apparatuses are used.

SUMMARY OF THE INVENTION

[0008] One or more exemplary embodiments provide a
method of automatically selecting a preset, based on a user’s
use history of probes.

[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 a primary aspect of exemplary
embodiments, provided is a method of setting an ultrasound
preset, which may include displaying, on a screen, a selection
window for selecting a preset corresponding to an event of
selecting a probe by a user, and hiding the selection window
when a user input selecting a preset corresponding to the
selected probe is not entered within a reference time.

[0011] Insome embodiments, the reference time is set to a
default value and is changeable by the user.
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[0012] In some embodiments, the method of setting the
ultrasound preset may further include. when a user input
selecting a preset corresponding to the selected probe is
entered within the reference time, activating the selected
probe based on a preset selected.

[0013] In some embodiments, the preset corresponding to
the probe selected may include a plurality of presets corre-
sponding to the selected probe, and the method of setting an
ultrasound preset may further include receiving the event of
selecting the probe, and applying a preset to the selected
probe, wherein the applied preset is selected from among the
plurality of presets corresponding to the selected probe.
[0014] In some embodiments, the method of setting the
ultrasound preset may further include generating an ultra-
sound image based on an echo signal received through the
selected probe when the selected probe is activated, and dis-
playing the generated ultrasound image.

[0015] In some embodiments, the displaying of the selec-
tion window on the screen may further include displaying, on
the selection window, an identifier indicating that the selected
probe is chosen to transmit and receive ultrasound signals,
and displaying, on the selection window, an identifier indi-
cating the applied preset.

[0016] In some embodiments, the applied preset may be a
preset which was most recently used for the selected probe.
[0017] Insome embodiments, the applied preset may be a
preset which is used most frequently for the selected probe
from among the plurality of presets.

[0018] Insome embodiments, the applied preset may be a
preset which has already been predetermined by a user for the
selected probe.

[0019] In some embodiments, the applied preset may be a
preset which corresponds to identifiable information about
the object.

[0020] In some embodiments, the applied preset may be a
preset which corresponds to identifiable information about
the user.

[0021] In some embodiments, according to a primary
aspect of exemplary embodiments, provided is an ultrasound
imaging apparatus which may display a selection window on
a screen for selecting a preset corresponding to a probe
selected at an event of selecting the probe, and may hide the
selection window, in the case a user input for selecting the
preset corresponding to the selected probe is not entered
within the reference time.

[0022] In some embodiments, the ultrasound imaging
apparatus may include a user input unit and a controller. The
user input unit may receive the user input to select a preset
displayed within the reference time, and the controller may
activate the selected probe, based on the selected preset upon
receiving the user input to select the preset displayed within
the reference time.

[0023] In some embodiments, the preset corresponding to
the selected probe may include a plurality of presets. The user
input unit may receive the event of selecting the probe, and the
controller may activate the selected probe, based on a preset
predetermined before the probe is selected corresponding to
the selected probe, among the plurality of presets which cor-
respond to the selected probe, at the event of selecting the
probe.

[0024] In some embodiments, the ultrasound imaging
apparatus may further include a display unit. The control unit
may generate an ultrasound image based on an echo signal
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received through the probe when the selected probe is acti-
vated and the display unit displays the generated ultrasound
image.

[0025] Insome embodiments, the display unit may display
that the selected probe is selected as a probe to transmit and
receive ultrasound signals on the selection window, and also
may display that the predetermined preset corresponding to
the probe is selected among the plurality of presets corre-
sponding to the selected probe on the selection window.

BRIEF DESCRIPTION OF THE DRAWINGS

[0026] These and/or other aspects will become apparent
and more readily appreciated from the following description
of the embodiments, taken in conjunction with the accompa-
nying views of which:

[0027] FIGS. 1A to 1C are views illustrating a method in
which an imaging probe and an imaging preset are selected on
an ultrasound imaging apparatus, according to an embodi-
ment of the present invention;

[0028] FIG. 2 is a flowchart illustrating the method in
which the ultrasound imaging apparatus sets probes and pre-
sets automatically according to an embodiment of the present
invention;

[0029] FIGS. 3A and 3B are views illustrating the method
in which the ultrasound imaging apparatus selects an imaging
probe automatically based on the movement of a probe
according to an embodiment of the present invention;
[0030] FIGS. 4A and 4B are views illustrating the method
in which the ultrasound imaging apparatus automatically
selects a preset to be used as the imaging parameter according
to an embodiment of the present invention;

[0031] FIGS. 5A and 5B are views illustrating the method
in which the ultrasound imaging apparatus displays a selec-
tion window according to an embodiment of the present
invention;

[0032] FIG. 6A is a flowchart illustrating the method in
which the ultrasound imaging apparatus sets the imaging
parameter depending on whether the user input to select the
preset within a reference time is received according to an
embodiment of the present invention;

[0033] FIG. 6B is a view illustrating the method in which
the uvltrasound imaging apparatus sets the imaging parameter
when the user input to select the preset within a reference time
is received according to an embodiment of the present inven-
tion;

[0034] FIGS. 7A, 7B and 7C are views illustrating the
method in which the ultrasound imaging apparatus sets the
imaging parameter based on the ID information of the object
according to an embodiment of the present invention;
[0035] FIG. 8isa view illustrating the method in which the
ultrasound imaging apparatus sets the imaging parameter
based on the ID information of the user according to an
embodiment of the present invention;

[0036] FIG.9 isablock diagram of the ultrasound imaging
apparatus according to an embodiment of the present inven-
tion; and

[0037] FIG. 10 is a block diagram of the configuration of
the ultrasound imaging apparatus related to an embodiment
of the present invention.

DETAILED DESCRIPTION

[0038] Reference will now be made in detail to embodi-
ments, examples of which are illustrated in the accompanying
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drawings, wherein like reference numerals refer to the like
elements throughout. In this regard, the present embodiments
may have different forms and should not be construed as
being limited to the descriptions set forth herein. Accord-
ingly, the embodiments are merely described below, by refer-
ring to the figures, to explain aspects of the present descrip-
tion.

[0039] Terms used for the present invention are the terms
which are used as commonly and widely as possible, while
considering functions of the terms in the present invention.
However, the terms may be altered depending on what engi-
neers involved in the field intend to mean, any precedents and
the advent of new technologies. Also, some terms may be
arbitrarily selected by the applicant, and in this case, the
meaning of the selected terms will be described in detail in the
detailed description of the present specification. Therefore,
the terms used for the present invention is defined considering
the possible meanings of the terms and their application for
the invention, rather than the conventional and literal mean-
ings of the terms.

[0040] Throughout the specification, it will also be under-
stood that when a component “includes” an element, unless
clearly stated otherwise, it should be understood that the
component does not exclude another element and may further
include another element. In addition, terms suchas .. . 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.

[0041] Throughout the specification, an “ultrasound
image” refers to an image of an object, which is obtained
using ultrasound waves. Furthermore, an “object” may be a
human, an animal, or a part of a human or animal. For
example, the object may include at least one of the follow-
ings: organs such as the liver, heart, uterus, brain, breasts, and
abdomen, and blood vessels. Also, the object may be a phan-
tom. A phantom means a material having a density, an effec-
tive atomic number, and a volume that are approximately the
same as those of an organism. For example, the phantom may
be a spherical phantom having properties similar to a human
body.

[0042] Throughout the specification, a “user” may be, but is
not limited to, a medical expert, for example, a medical doc-
tor, a nurse, a medical laboratory technologist, or a medical
imaging expert, or a technician who repairs medical appara-
tuses.

[0043] Hereinafter, exemplary embodiments of the present
invention will be explained in detail by referring to the
attached drawings.

[0044] FIG. 1isaview illustrating how an ultrasound imag-
ing apparatus 1000 selects an imaging probe and an imaging
preset according to an embodiment of the present invention.
[0045] Referring to FIG. 1, the ultrasound imaging appara-
tus 1000 may include a main display unit 1400a, a sub-
display unit 14005, a user input unit 1600, probes 20a-20d
and probe holders 704-704.

[0046] The main display unit 14004 may display an ultra-
sound image while the sub-display unit 14005 may display a
user interface, but the display units are not limited thereto. As
shown in FIG. 1A, the main display unit 1400a and the
sub-display unit 14005 may be implemented as dual screens
or a single screen according to an embodiment of the present
invention. In case one or both of the main display unit 14004
and the sub-display unit 14005 includes a touch panel, the
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main display unit 1400a and the sub-display unit 14005 may
also be used as a user input unit such as a touch screen.
[0047] The probes 20a-20d may respectively be a Phased
Array Probe, an Endocavity Probe, a convex probe, and a
Linear Probe, but are not limited thereto.

[0048] The probes 20a-20d may be stored in probe holders
70a-70d, respectively. The probe holders 70a-70d may be
mounted to the ultrasound imaging apparatus 1000. For
example, the probe holders 70a-704 may be mounted to sides
of the control panel 1600.

[0049] Each of the probes 20a-204 may be connected to the
ultrasound imaging apparatus 1000 via a cable. In some
embodiments, each of the probes 20a-204 may be connected
to the ultrasound imaging apparatus 1000 wirelessly.

[0050] The ultrasound imaging apparatus 1000 may dis-
play a selection window 100. A user may select one of the
probes 20a-204 as an imaging probe and select one of a
plurality of presets corresponding to the selected probe as an
imaging parameter via the selection window 100.

[0051] An imaging probe may refer to one of the probes
20a-20d which is activated while imaging ultrasound images.
When one of the probes 20a-204 is selected as the imaging
probe, the ultrasound imaging apparatus 1000 may apply a
voltage pulse to the imaging probe and thereby may transmit
and receive an ultrasound signal.

[0052] An imaging parameter may refer to the parameter
which is set on the ultrasound imaging apparatus 1000 when
it is used in generating an ultrasound image. Depending on
the region of imaging or the status of the object, the target
region may vary in depth from the skin, size, the types of
tissue and a display method. Therefore, depending on the
region of imaging or the status of the object, parameters may
vary, such as in-pulse repeat frequency, reception frequency
of ultrasound echo signals, pulse length of ultrasound pulses,
coding method of ultrasound pulses, gain, line density, num-
ber of lines, depth of focal point, parameter of wall filter,
resolution of ultrasound images, frame rate or user interface.
[0053] Accordingly, a set of parameters suitable for the
corresponding types of probes 20a-204, the region of imaging
or the status of the object may be preset for the ultrasound
imaging apparatus 1000. The set of parameters pre-stored for
the corresponding types of probes 20a-205, the region of
imaging or the status of the object may be referred to as a
“preset.” The preset may be stored beforehand in the ultra-
sound imaging apparatus 1000 by the manufacturer of the
ultrasound imaging apparatus 1000. In some embodiments,
the preset may be received from an external device or gener-
ated by the user.

[0054] As shown in FIG. 1B, preset identification (ID)
information 120 corresponding to probe ID information 110
may be stored in the ultrasound imaging apparatus 1000. For
example, seven presets corresponding to a phased array probe
20a may be stored for tests of abdominal aorta 205, abdomen
renal 210, abdomen liver 215, cardiac aorta 220, cardiac
pediactric 225, cardiac liver 230 and transcranial doppler
(TCD) 235.

[0055] Referring to FIG. 1A again, the selection window
100 may include a plurality of probe selection buttons 81
through 84. The probe selection buttons 81 through 84 may be
respectively assigned to the probes 20a to 204 which are
connected to the ultrasound imaging apparatus 1000. The
ultrasound imaging apparatus 1000 may receive a user input
for selecting one of the probe selection buttons 81 through 84.
For example, the ultrasound imaging apparatus 1000 may
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receive the user input for selecting one of the probe selection
buttons 81 through 84 via a trackball mounted to the control
panel. In some embodiments, the ultrasound imaging appa-
ratus 1000 may receive the user input for selecting one of the
probe selection buttons 81 through 84 via a touch input on the
screen of the display 1400.

[0056] Referring to FIG. 1C, as the user enters the user
input for selecting one of the probe selection buttons 81
through 84, the ultrasound imaging apparatus 1000 may des-
ignate probes 20a-205 corresponding to the selected probe
selection button as the imaging probe. In some embodiments,
the ultrasound imaging apparatus 1000 may display the preset
selection buttons 91 through 95 for the user to select one of the
presets corresponding to the designated imaging probe.
[0057] For example, the ultrasound imaging apparatus
1000 may acquire a plurality of preset IDs corresponding to a
convex probe, upon receiving the user input for selecting the
convex probe selection button 83 from among the probe
selection buttons 81 through 84.

[0058] Referring to FIG. 1B, the ultrasound imaging appa-
ratus 1000 may have five presets stored corresponding to a
convex probe, including abdomen 240, neonatal head 245,
arterial 250, carotid artery 255, and liver 260.

[0059] Upon receiving the above five presets correspond-
ing to a convex probe, the ultrasound imaging apparatus 1000
may display five preset selection buttons 91 through 95 in the
selection window 100. In this case, the ultrasound imaging
apparatus 1000 may display each preset ID on each of preset
selection buttons 91 through 95.

[0060] The ultrasound imaging apparatus 1000 may
receive the user input for selecting one of the preset selection
buttons 91 through 95. Upon receiving the user input for
selecting one ofthe preset selection buttons 91 through 95, the
ultrasound imaging apparatus 1000 may designate the preset
corresponding to the selected preset selection button as an
imaging parameter. In some embodiments, the ultrasound
imaging apparatus 1000 may apply a voltage pulse to the
selected probe based on a determined the imaging parameter,
and generate an ultrasound image based on an echo signal
reflected from the object.

[0061] For example, the ultrasound imaging apparatus
1000 may transmit an ultrasound signal through a convex
probe based on the parameter value of the “Venous” preset,
and may generate an ultrasound image based on the echo
signal reflected from the object, upon receiving the user input
for selecting the “Venous” preset selection button 94 among
the preset selection buttons 91 through 95.

[0062] FIG. 1A through FIG. 1C illustrate an embodiment
in which the user enters the user input for selecting the imag-
ing probe and the imaging preset into the ultrasound imaging
apparatus. However, the present exemplary embodiment is
not limited thereto. The ultrasound imaging apparatus 1000
may automatically select the imaging probe and the imaging
preset.

[0063] FIG. 2 is a flowchart illustrating the method in
which the ultrasound imaging apparatus may set the probe
and preset automatically according to an embodiment of the
present invention.

[0064] In operation S210, the ultrasound imaging appara-
tus 1000 may receive the event of selecting the probe as the
probe approaches a sensor unit included in the ultrasound
imaging apparatus 1000.

[0065] “The event of selecting the probe” may refer to an
event in which the ultrasound imaging apparatus 1000 detects
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the selection of a probe by using the sensor included in the
ultrasound imaging apparatus 1000.

[0066] The event of selecting the probe may include: the
event in which the user removes the probe from the probe
holder; the event in which the probe is held by the user; and
the event of selecting the probe by moving the probe toward
the control panel or the sensor unit included in the ultrasound
imaging apparatus 1000, butis not limited thereto. The sensor
unit may include an RFID reader and an RFID antenna. The
RFID antenna may be mounted inside the control panel while
remaining separate from the RFID reader.

[0067] Theultrasound imaging apparatus 1000 may recog-
nize the user input for selecting the probe, since the probe
approaching the sensor unit of the ultrasound imaging appa-
ratus 1000 indicates that the probe is being removed from the
probe holder.

[0068] For example, the ultrasound imaging apparatus
1000 may be furnished with a sensor which may recognize
each probe. For example, each probe may be furnished with
an RFID tag. In some embodiments, the ultrasound imaging
apparatus 1000 may be furnished with an RFID antenna
which receives the probe identifiable (ID) information from
the RFID tag and the RFID reader which recognizes the probe
1D information. When the probe is near each of the antennae
mounted inside the ultrasound imaging apparatus 1000, one
of the RFID readers may identify the probe ID information
received through the RFID tag located on the approaching
probe.

[0069] As theultrasound imaging apparatus 1000 identifies
the probe 1D information from the RFID tag which is located
on the approaching probe, the ultrasound imaging apparatus
1000 may produce an event which indicates that the probe has
been removed from the probe holder. As the event occurs
which indicates that the probe has been removed from the
probe holder, the ultrasound imaging apparatus 1000 may
recognize that the probe corresponding to the ID information
has been selected.

[0070] In operation S220, the ultrasound imaging appara-
tus 1000 may activate the selected probe.

[0071] For example, the ultrasound imaging apparatus
1000 may activate the selected probe, based on the predeter-
mined preset among the presets which correspond to the
selected probe. The preset predetermined before the probe is
selected may be a preset selected by the user or a default
preset set by the manufacturer of the ultrasound imaging
apparatus 1000.

[0072] The preset determined before the selection of the
probe may be referred to as a default preset. The ultrasound
imaging apparatus 1000 may have a default preset which
corresponds to the probe ID information. The default preset
may refer to the preset which is automatically set as the
imaging parameter when the probe is set as the imaging probe
among the presets.

[0073] The default preset which corresponds to the probe
may be the preset most recently used among the presets. In
some embodiments, the default preset which corresponds to
the probe may be the preset most frequently used among the
presets. In some embodiments, the default preset which cor-
responds to the probe may be the preset already determined
by the user from among the presets.

[0074] In some embodiments, the default preset corre-
sponding to the probe may be the preset which corresponds to
the 1D information of an object. In some embodiments, the
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default preset corresponding to the probe may be the preset
which corresponds to the ID information of the user.

[0075] When the default preset is automatically selected as
the imaging parameter, the ultrasound imaging apparatus
1000 may indicate in the selection window that the default
preset has automatically been selected as the imaging param-
eter.

[0076] In some embodiments, when the default preset is
automatically selected as the imaging parameter, the ultra-
sound imaging apparatus 1000 may activate the probe based
on the default preset. When the probe is activated, the ultra-
sound imaging apparatus 1000 may receive an ultrasound
echo signal reflected from the object through the probe, and
generate an ultrasound image based on the echo signal. In
some embodiments, the ultrasound imaging apparatus 1000
may display the generated ultrasound image.

[0077] In operation S230, the ultrasound imaging appara-
tus 1000 may display on the screen of the ultrasound imaging
apparatus the selection window by which the user may select
one of the presets.

[0078] The ultrasound imaging apparatus 1000 may dis-
play on the screen of the ultrasound imaging apparatus the
selection window by which the user may select one of the
presets corresponding to the selected probe. In this case, the
ultrasound imaging apparatus 1000 may indicate in the selec-
tion window that the selected probe has been chosen as the
imaging probe to transmit and receive the ultrasound signal.
In some embodiments, the ultrasound imaging apparatus
1000 may indicate in the selection window that the predeter-
mined preset corresponding to the probe selected among the
presets is selected.

[0079] 1In operation S240, the ultrasound imaging appara-
tus 1000 may determine whether the user input has been
entered for selecting one of the presets within a reference
time.

[0080] In operation S250, the ultrasound imaging appara-
tus 1000 may hide the selection window, in the case that the
ultrasound imaging apparatus determines that the user input
of selecting one of the presets has not been entered within a
reference time.

[0081] According to an embodiment of the present inven-
tion, the ultrasound imaging apparatus 1000 may make the
selection window invisible from the screen after selecting the
predetermined preset, in the case that the ultrasound imaging
apparatus determines that the user input of selecting one of
the plurality of presets has not been entered within the refer-
ence time.

[0082] FIGS. 3A and FIG. 3B are views illustrating the
method in which the ultrasound imaging apparatus 1000 may
select the imaging probe automatically based on a user’s use
history of probes, according to an embodiment of the present
invention.

[0083] Referring to FIG. 3A, by using the RFID, the ultra-
sound imaging apparatus 1000 may identify which of the
probes 20a-20d has been removed from one of the probe
holders 70a-70d.

[0084] Each of the probes 20a-20d4 may be furnished with
an RFID tag 22. For example, probe 20, which may represent
any of the probes 20a-20d, is shown furnished with an RFID
tag 22. In some embodiments, the ultrasound imaging appa-
ratus 1000 may be furnished with an antenna which reads the
1D information of the RFID 22, and the RFID reader which
identifies the ID information of the RFID tag 22 received
from the antenna 75. For example, the antennae 75a-75d may
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respectively be furnished to the probe holders 70a-70d. In
some embodiments, a plurality of antennae 75a-75d may be
mounted inside the control panel 1600.

[0085] In some embodiments, referring to FIG. 3B, the
ultrasound imaging apparatus 1000 may save the ID informa-
tion 320 included in the RFID 22 attached to the probe 20.
That is, the ultrasound imaging apparatus 1000 may save ID
information included in RFIDs respectively attached to the
probes 20a-204. For example, the ultrasound imaging appa-
ratus 1000 may save the ID information of a Phased Array
probe 20a as “PA”. In some embodiments, the ultrasound
imaging apparatus 1000 may save “a1209” which is the ID
information 320 of the RFID 22 included in the RFID 22 of
the Phased Array probe 204, in correspondence with “PA”.
[0086] The ultrasound imaging apparatus 1000 may regu-
larly determine which of the antennae 70a-70d reads the ID
information of the RFID tag 22. In the case in which one of the
probes 20a-20d is removed from one of the probe holders
704a-70d, the antennae 75a-754 may be unable to read the
RFID ID information of the withdrawn probe. In this case, the
ultrasound imaging apparatus 1000 may determine that one
of the probes 20a-20d corresponding to the ID information of
the unread RFID tag was removed from one of the probe
holders 70a-70d, based on the ID information of the unread
RFID tag.

[0087] For example, in the case that the RFID ID informa-
tion read by the antennae 75b-75d are “b3479”,“c5658” and
“d7843”, the ultrasound imaging apparatus 1000 may deter-
mine that the Phased Array probe 20a, which is among the
probes 20a-20d and corresponds to the unread ID information
“a1209”, has been removed from one of the probe holders,
i.e., from probe holder 70a.

[0088] In some embodiments, each of the probes 20a-204
may be furnished with a Hall sensor, according to an embodi-
ment of the present invention. [n some embodiments, each of
the probe holders 70 may be furnished with a magnetic field
generator or a permanent magnet. In some embodiments, the
probes 20 may transmit the information on Hall voltage mea-
sured by the Hall sensor to the controller of the ultrasound
imaging apparatus 1000. In this case, the probe 20 may also
transmit the ID information of the RFID tag attached to the
probe 20.

[0089] While the probes 20a-204 are stored in the probe
holders 70a-704, Hall voltage of each of the probes 20a-204
may remain consistently stable. Again referring to probe 20,
which may represent any of the probes 20a-2d, when the user
moves the probe 20, the movement of the probe 20 may
change the Hall voltage inside the Hall sensor inside of the
probe 20. When the Hall voltage of a probe, for example,
probe 20, increases beyond its allowed voltage, the probe 20
may transmit to the controller of the ultrasound imaging
apparatus 1000 an event indicating that the probe 20 is
selected. In this case, the probe 20 may also transmit the ID
information of the probe 20 itself. Upon registering the event
that one of the probes 20a-20d has been selected, the ultra-
sound imaging apparatus 1000 may determine which one of
the probes 20a-204 has been removed, and from which of the
probe holders 70a-70d, based on the received ID information
of the probes 20a-20d.

[0090] In some embodiments, one of the probes 20a-204
may be furnished with an acceleration sensor which detects
the movement of the probes 20a-20d, a Tilt sensor which
detects the tilt of the probes 20a-204d, a position sensor which
detects the position of the probes 20a-20d, a posture sensor
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which detects the posture or angular velocity of the probes
20a-20d. The position sensor may include an ElectroMag-
netic sensor. In some embodiments, the posture sensor may
include a gyro sensor or a GeoMagnetic sensor.

[0091] Again, the probe 20 may represent any of the probes
20a-20d. As the probe 20 is moved, a sensor mounted inside
the probe 20 may transmit the information on the movement
of the probe 20 to the controller of the ultrasound imaging
apparatus 1000. In this case, the probe 20 may transmit the ID
information of the probe 20 itself. The ultrasound imaging
apparatus 1000 may determine whether any of the probes
20a-20dhave been removed from or stored in one of the probe
holders 70a-70d based on the information on the movement
of the probes 20a-20d.

[0092] In some embodiments, the ultrasound imaging
apparatus 1000 may be furnished with a camera to detect the
positions of the probes 20, according to an embodiment of the
present information. The ultrasound imaging apparatus 1000
may determine whether any of the probes 20a-204 has been
removed from the probe holders 70a-704d by using the cam-
era.

[0093] In some embodiments, the ultrasound imaging
apparatus 1000 may detect a gesture of a user who is holding
any ofthe probes 20a-20d, according to an embodiment of the
present information. For example, the probe 20 may be fur-
nished with a button which the user presses when the user
holds the probe 20. When the user holds the probe 20 and
presses the button affixed to the probe 20, the probe 20 may
transmit to the controller of the ultrasound imaging apparatus
1000 information indicating that the button is pressed. In this
case, the probe 20 may transmit the ID information of the
probe 20 itself.

[0094] FIGS. 4A and 4B are views illustrating the method
in which the ultrasound imaging apparatus may automatically
select the preset to be used as the imaging parameter accord-
ing to an embodiment of the present invention.

[0095] Referring to FIG. 4A, with the probe 20¢ automati-
cally selected as the imaging probe, the ultrasound imaging
apparatus 1000 may select as the imaging parameter the
default preset corresponding to the selected probe 20c.

[0096] For example, when the user removes the probe 20¢
from the probe holder 70¢, the ultrasound imaging apparatus
1000 may select the withdrawn probe 20¢ as the imaging
probe. In some embodiments, the ultrasound imaging appa-
ratus 1000 may indicate in the selection window 100 that the
withdrawn probe 20c¢ has been selected as the imaging probe.
For example, the ultrasound imaging apparatus 1000 may
indicate in the selection window 100 that the probe selection
button corresponding to the withdrawn probe 20¢ needs to be
pressed.

[0097] For example, as the user removes the convex probe
20c¢ from one of the probe holders 70a-704, e.g., probe holder
70c, the ultrasound imaging apparatus 1000 may determine
the convex probe 20c¢ as the imaging probe. By selecting the
convex probe 20c as the imaging probe, the ultrasound imag-
ing apparatus 1000 may display that the convex probe selec-
tion button 83 signifying the convex probe 20c¢ needs to be
pressed.

[0098] Referring to FIG. 4B, the ultrasound imaging appa-
ratus 1000 may have the default preset saved in correspon-
dence to the ID information 110 of the convex probe 20c. The
default preset may refer to the preset which is automatically
set by the ultrasound imaging apparatus 1000 as the imaging
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parameter from among the presets, when the convex probe
20c¢ is selected as the imaging probe.

[0099] The default preset which corresponds to one of the
probes 20a-20d may be the preset 410, which was used for
capturing the most recent ultrasound image from among the
presets corresponding to probes 20. In other words, the
default preset may be the preset 410, which was selected most
recently from among the presets corresponding to the probes
20. In some embodiments, the default preset which corre-
sponds to the probes 20 may be the preset which has been the
most frequently used for imaging ultrasound images among
the presets corresponding to probes 20 during a certain period
of time. In some embodiments, the default preset which cor-
responds to probes 20 may be the preset determined by the
user from among the presets corresponding to probes 20. For
example, the ID information of the preset which has been
most frequently used and the ID information of the preset
which was most recently used corresponding to the convex
probe 20¢ may be “Carotid Artery”. In some embodiments,
the ID information of the preset which has been set by the user
corresponding to the convex probe 20c may be “abdomen”.
[0100] When saving the default preset, the ultrasound
imaging apparatus 1000 may save the ID information of the
preset which has been selected manually or automatically
during the capture of the ultrasound image, with the informa-
tion assigned to each of the probes 20a-204. In this case, the
ultrasound imaging apparatus 1000 may save the ID informa-
tion of the preset along with information indicating the date
and time when the preset is set. In some embodiments, the
ultrasound imaging apparatus 1000 may calculate and deter-
mine which of the presets corresponding to probes 20 is the
most frequently used during a certain period of time.

[0101] In some embodiments, the ultrasound imaging
apparatus 1000 may provide a user interface for selecting, for
each of the probes 204-204, a default preset selected from
among the preset which has been most frequently used, the
preset which was most recently used and the preset which was
determined by the user.

[0102] Referring to FIG. 4A again, as the probe 20¢ which
has been removed from the probe holder 70¢ is automatically
determined as the imaging probe, the ultrasound imaging
apparatus 1000 may determine the default preset as the imag-
ing parameter among the presets which correspond to the
selected probe 20.

[0103] Forexample, in the case that the convex probe 20¢ is
automatically selected as the imaging probe, the ultrasound
imaging apparatus 1000 may determine as the imaging
parameter the default preset which corresponds to the convex
probe 20c.

[0104] With the default preset automatically selected as the
imaging parameter, the ultrasound imaging apparatus 1000
may indicate in the selection window 100 that the default
preset has been automatically selected as the imaging param-
eter. For example, in the case that the “Carotid Artery” preset
is predetermined as the default preset among the presets cor-
responding to the probe 20¢, the ultrasound imaging appara-
tus 1000 may display that the preset selection button 95
signifying the “Carotid Artery” preset needs to be pressed.
[0105] Insome embodiments, with the default preset auto-
matically selected as the imaging parameter, the ultrasound
imaging apparatus 1000 may activate the probe 20, based on
the default preset. For example, the ultrasound imaging appa-
ratus 1000 may apply the voltage pulse to the transducer
mounted inside the convex probe 20¢, based on pulse repeat
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frequency, pulse length of ultrasound pulse, coding method of
ultrasound pulse, line density and number of lines which are
saved in correspondence with the “Carotid Artery” preset. As
the voltage pulse is applied to the transducer which is
mounted inside the convex probe 20¢, the transducer may
transmit the ultrasound signal to the object. In some embodi-
ments, the ultrasound imaging apparatus 1000 may receive
the ultrasound echo signal reflected from the object through
the convex probe 20c, and may also generate the ultrasound
image 400 based on the ultrasound echo signal.

[0106] Accordingly, the user may set or change applica-
tions or presets just by removing one of the probes 20a-204
from the corresponding probe holders 70a-704, without using
the control panel or displayed user interface to manually
select which of the probes 20a-20d will be used as the imag-
ing probe, or selecting as the imaging parameter one of the
presets corresponding to the imaging probe.

[0107] As the applications and presets are automatically
set, the simple motion of removing one of the probes 20a-204
from each corresponding probe holders 70 is enough for the
ultrasound imaging apparatus 1000 to generate the ultrasound
image for the object and to display the generated ultrasound
image on the screen.

[0108] FIGS. 5A and 5B are views illustrating the method
in which the ultrasound imaging apparatus displays a selec-
tion window according to an embodiment of the present
invention.

[0109] Referring to FIG. 5A, the ultrasound imaging appa-
ratus 1000 may display the selection window 100 on the
screen and hide the selection window, in the case that the user
input for selecting one of the presets is not entered within a
reference time.

[0110] For example, the ultrasound imaging apparatus
1000 may display the selection window 100 on a sub display
unit 14005, In some embodiments, upon receiving the user
input of removing any of the probes 20a-20d from one of the
probe holders 704-704, the ultrasound imaging apparatus
1000 may determine the withdrawn probe 20 as the imaging
probe, and determine the default preset corresponding to the
determined probe 20 as the imaging parameter.

[0111] In some embodiments, the ultrasound imaging
apparatus 1000 may indicate in the selection window 100 that
the detected probe 20 and the default preset which corre-
sponds to the detected probe 20 have been selected as the
imaging probe and the imaging parameter, respectively. In
some embodiments, the ultrasound imaging apparatus 1000
may use a recorded voice message to inform the user that the
detected probe 20 and the default preset which corresponds to
the detected probe 20 have been selected as the imaging probe
and the imaging parameter, respectively.

[0112] Starting from the point when the ultrasound imaging
apparatus 1000 respectively selects the detected probe 20 and
the default preset which corresponds to the detected probe 20
as the imaging probe and the imaging parameter, the ultra-
sound imaging apparatus 1000 may determine whether a user
input of changing the imaging probe or the imaging preset has
been entered within a reference time.

[0113] In the case that the ultrasound imaging apparatus
1000 determines that a user input of changing the imaging
probe or the imaging preset has not been entered within a
reference time, the ultrasound imaging apparatus 1000 may
make the selection window 100 displayed on the screen invis-
ible and display another user interface 300 on the screen. For
example, the ultrasound imaging apparatus 1000 may replace
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the selection window 100 displayed on the screen with a
settings menu 300 for adjusting the display mode of displayed
ultrasound images.

[0114] Referring to FIG. 5B, in the case that the user input
has not been recognized for changing the imaging probe or
the imaging preset within a reference time, the ultrasound
imaging apparatus 1000 may hide the selection window 100.
[0115] For example, as the user removes the probe 20 from
the probe holder 70 (i.e., removes one of the probes 20a-204
from one of the probe holders 704-704), the ultrasound imag-
ing apparatus 1000 may acquire the default preset corre-
sponding to the withdrawn probe 20, and generate the ultra-
sound image 400 based on the acquired default preset. The
ultrasound imaging apparatus 1000 may display the gener-
ated ultrasound image 400 on the main display unit 14004. In
some embodiments, the ultrasound imaging apparatus 1000
may display the selection window 100 over the displayed
ultrasound image 400. In this case, the ultrasound imaging
apparatus 1000 may indicate in the selection window 100 that
the detected probe 20 and the default preset which corre-
sponds to the detected probe 20 have been selected as the
imaging probe and the imaging parameter, respectively.
[0116] Starting from the moment of the display that the
detected probe 20 and the default preset which corresponds to
the detected probe 20 have been selected as the imaging probe
and the imaging parameter, the ultrasound imaging apparatus
1000 may determine whether the user input has been received
for changing the imaging probe or the imaging preset within
a refererce time.

[0117] In the case that the user input has not been entered
for changing the imaging probe or the imaging preset within
areference time, the ultrasound imaging apparatus 1000 may
make the selection window 100 displayed on the screen invis-
ible and display only the ultrasound image 400 on the main
display unit 1400a.

[0118] The reference time may be set by the user and is
changeable by the user

[0119] FIG. 6A is a flowchart illustrating the method in
which the ultrasound imaging apparatus sets the imaging
parameter depending on whether the user input is received for
selecting the preset within a reference time, according to an
embodiment of the present invention.

[0120] In operation S610, the ultrasound imaging appara-
tus 1000 may detect a selection event in which the user
removes the probe from the probe holder.

[0121] In operation S620, the ultrasound imaging appara-
tus 1000 may activate the selected probe.

[0122] In operation S630, the ultrasound imaging appara-
tus 1000 may display the selection window for selecting one
of the presets.

[0123] In operation S640, the ultrasound imaging appara-
tus 1000 may determine whether the user input of selecting
one of the presets has been received within a reference time.
[0124] Inthe case that the user input of changing the imag-
ing probe or the imaging preset has not been received within
areference time at stage S640, the ultrasound imaging appa-
ratus 1000 may hide the selection window 100 at stage S650.
[0125] Inthe case that the user input of selecting one of the
presets has been received within a reference time at stage
S640, the ultrasound imaging apparatus 1000 may activate
the selected probe 20 based on the selected preset at stage
S660.

[0126] FIG. 6B is a view illustrating the method in which
the ultrasound imaging apparatus may set the imaging param-
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eter when the user input of selecting the preset is received
within a reference time, according to an embodiment of the
present invention.

[0127] Referring to FIG. 6B, in the case that the user input
for changing the preset has been received, the ultrasound
imaging apparatus 1000 may change the preset selected by
the user to the imaging parameter. Further, the ultrasound
imaging apparatus 1000 may transmit the ultrasound signal
based on the changed imaging parameter and generate the
ultrasound image again based on the received ultrasound echo
signal.

[0128] For example, while the convex probe 20c is auto-
matically set as the imaging probe, the ultrasound imaging
apparatus 1000 may change the imaging parameter to the
“Venous” preset, in the case that the user input for selecting
the “Venous” preset selection button 94 is received within a
reference time after “Carotid Artery” is automatically set as
the imaging parameter. In some embodiments, the ultrasound
imaging apparatus 1000 may generate the ultrasound image
500 again based on the changed parameter.

[0129] FIGS. 7A and 7B are views illustrating the method
in which the ultrasound imaging apparatus 100 sets the imag-
ing parameter based on the ID information of the object,
according to an embodiment of the present invention

[0130] Referring to FIG. 7A, the ultrasound imaging appa-
ratus 1000 may set as the imaging parameter the default preset
which corresponds to the selected probe 20 based on the 1D
information of the object.

[0131] The ultrasound imaging apparatus 1000 may
receive information on the object. The object information
may include information about a patient’s 1D, target region,
predicted disorder, weight, sex and age. For example, the
ultrasound imaging apparatus 1000 may receive the user
input for setting the information regarding the object. In some
embodiments, the ultrasound imaging apparatus 1000 may
receive information regarding the object from an external
device. In some embodiments, the ultrasound imaging appa-
ratus 1000 may receive information regarding the object from
a wireless communication (for example, short distance a
wireless communication) terminal carried by the patient.
[0132] Referring to FIG. 74, the ultrasound imaging appa-
ratus 1000 may acquire the patient’s ID 700 and the 1D
information 720 of the default preset which corresponds to
the ID information 710 of the probe 20.

[0133] The ultrasound imaging apparatus 1000 may have
saved the patient’s ID 700 and the 1D information 720 of the
default preset which corresponds to the ID information 710 of
the probe 20, which was selected as the imaging probe. For
example, the ultrasound imaging apparatus 1000 may save
the imaging parameter which has been used most recently for
the patient as the default preset which corresponds to the
patient’s ID 700 and the imaging probe. In some embodi-
ments, the ultrasound imaging apparatus 1000 may save the
imaging parameter, which has been used most frequently for
the patient during a certain period of time, as the default preset
which corresponds to the patient’s ID 700 and the imaging
probe.

[0134] Therefore, upon receiving the user input for select-
ing the probe 20, the ultrasound imaging apparatus 1000 may
select as the imaging parameter the default preset which
corresponds to the selected probe 20 and the patient’s ID. For
example, as the patient’s 1D is entered as “Patient No. 2, and
the user removes the Phased Array probe 204 from one of the
probeholders 70, the ultrasound imaging apparatus 1000 may
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automatically set the Phased Array probe 20¢ as the imaging
probe and automatically set “Liver”, the default preset which
corresponds to the patient’s ID and the Phased Array probe
20, as the imaging parameter.

[0135] Referring to FIG. 7C, the ultrasound imaging appa-
ratus 1000 may acquire the ID information 780 of the default
preset which corresponds to the target region 760 or the
predicted disorder, and the ID information 770 of the probe
20. For example, the ultrasound imaging apparatus 1000 may
have saved the ID information 780 of the default preset which
corresponds to the target region 760 or the predicted disorder,
and the ID information 770 of the probe 20.

[0136] Accordingly, the ultrasound imaging apparatus
1000 may select as the imaging preset the default preset
which corresponds to the target region 760 or the predicted
disorder, and the ID information 770 of the probe 20. For
example, when the target region of a “patient” is his or her
large intestine, upon receiving the user input for taking out the
Phased Array probe 204 from one of the probe holders 70, the
ultrasound imaging apparatus 1000 may automatically set the
convex probe 20c as the imaging probe. In some embodi-
ments, the ultrasound imaging apparatus 1000 may automati-
cally set as the imaging preset the predetermined “Abdomen”
preset which corresponds to the large intestine or colorectal
cancer, and the convex probe 20c¢.

[0137] FIG. 8isa view illustrating the method in which the
ultrasound imaging apparatus sets the imaging parameter
based on the ID information of the user, according to an
embodiment of the present invention.

[0138] Referring to FIG. 8, the ultrasound imaging appara-
tus 1000 may set as the imaging parameter the default preset
which corresponds to the selected probe 20, based on the ID
information of the user.

[0139] For example, the ultrasound imaging apparatus
1000 may receive various pieces of information regarding the
user. Such information on the user may include the ID of the
user. For example, the ultrasound imaging apparatus 1000
may receive the user input for setting the information regard-
ing the user. In some embodiments, the ultrasound imaging
apparatus 1000 may receive the information regarding the
user from the external device. In some embodiments, the
ultrasound imaging apparatus 1000 may receive the informa-
tion regarding the user from the wireless communication
terminal carried by the patient.

[0140] The ultrasound imaging apparatus 1000 may
acquire the default preset on each of the probes 20a-20d, in
correspondence to the ID information of the user. For
example, the default preset on each of the probes 204-20d,
corresponding to the ID information of the user, may be saved
on the ultrasound imaging apparatus 1000.

[0141] Upon detecting the user’s motion of removing one
of the probes 204-20d, the ultrasound imaging apparatus
1000 may automatically set as the imaging parameter the
default preset which corresponds to the detected probe 20.
[0142] FIG. 9 isablock diagram of the ultrasound imaging
apparatus 1000 according to an embodiment of the present
invention.

[0143] Referring to FIG. 9, the ultrasound imaging appara-
tus 1000 may include a display 1400, an user input unit 1600,
and a controller 1700.

[0144] The user input unit 1600 may receive the user input
for selecting one of the probes. In some embodiments, the
user input unit 1600 may receive the user input for selecting
one of the presets.

Sep. 15, 2016

[0145] Insome embodiments, the user input unit 1600 may
include a sensor unit (not shown) which detects the user input
of taking out the probe from the probe holder. In some
embodiments, the user input unit 1600 may receive the user
input for selecting the probe by using the sensor unit.

[0146] Thecontroller 1700 may activate the selected probe,
based on the default preset which corresponds to the selected
probe among the presets corresponding to the selected probe.
[0147] In some embodiments, the controller 1700 may
determine whether the user input has been received to select
one of the presets within a reference time.

[0148] Insomeembodiments, the controller 1700 may con-
trol the display to make the selection window invisible from
the screen in the case that the user input has not been received
for selecting one of the presets within a reference time.
[0149] Insome embodiments, in the case that the user input
has been received for selecting one of the presets within a
reference time, the controller 1700 may activate the probe
based on the selected preset.

[0150] Insome embodiments, upon activating the selected
probe, the controller 1700 may generate the ultrasound image
based on the echo signal which is received through the probe.
[0151] Thedisplay 1400 may display the selection window
for selecting one of the presets.

[0152] In some embodiments, the display 1400 may dis-
play the generated ultrasound image.

[0153] In some embodiments, the display 1400 may indi-
cate in the selection window that the selected probe and
default preset have been selected.

[0154] FIG. 10 is a block diagram of the configuration of
the ultrasound imaging apparatus related to an embodiment
of the present invention.

[0155] According to an embodiment of the present inven-
tion, the ultrasound imaging apparatus 1000 may include the
probes 20, an ultrasound transceiver 1100, an image proces-
sor 1200, a communication module 1300 and a memory 1500,
in addition to the display 1400, the user input unit 1600 and
the controller 1700. The aforementioned components may be
connected to one another via a bus 1800.

[0156] The ultrasound diagnosis apparatus 1000 may be a
cart type apparatus or a portable type apparatus. Examples of
portable ultrasound diagnosis apparatuses may include, but
are not limited to, a picture archiving and communication
system (PACS) viewer, a smartphone, a laptop computer, a
personal digital assistant (PDA), and a tablet PC.

[0157] The probe 20 transmits ultrasound waves to an
object 10 in response to a driving signal applied by the ultra-
sound transceiver 1100 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 diagnosis apparatus 1000 by
wire or wirelessly. According to embodiments of the present
invention, the ultrasound diagnosis apparatus 1000 may
include a plurality of probes 20.

[0158] A transmitter 1110 supplies a driving signal to the
probe 20. The transmitter 110 includes a pulse generator
1112, a transmission delaying unit 1114, and a pulser 1116.
The pulse generator 1112 generates pulses for forming trans-
mission ultrasound waves based on a predetermined pulse
repetition frequency (PRF), and the transmission delaying
unit 1114 delays the pulses by delay times necessary for
determining transmission directionality. The pulses which
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have been delayed correspond to a plurality of piezoelectric
vibrators included in the probe 20, respectively. The pulser
1116 applies a driving signal (or a driving pulse) to the probe
20 based on timing corresponding to each of the pulses which
have been delayed.

[0159] A receiver 1120 generates ultrasound data by pro-
cessing echo signals received from the probe 20. The receiver
120 may include an amplifier 1122, an analog-to-digital con-
verter (ADC) 1124, a reception delaying unit 1126, and a
summing unit 1128. The amplifier 1122 amplifies echo sig-
nals in each channel, and the ADC 1124 performs analog-to-
digital conversion with respect to the amplified echo signals.
The reception delaying unit 1126 delays digital echo signals
output by the ADC 1124 by delay times necessary for deter-
mining reception directionality, and the summing unit 1128
generates ultrasound data by summing the echo signals pro-
cessed by the reception delaying unit 1126. In some embodi-
ments, the receiver 1120 may not include the amplifier 1122.
In other words, if the sensitivity of the probe 20 or the capa-
bility of the ADC 1124 to process bits is enhanced, the ampli-
fier 1122 may be omitted.

[0160] The image processor 1200 generates an ultrasound
image by scan-converting ultrasound data generated by the
ultrasound transceiver 1100. 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 showing a
movement of an object via a Doppler effect. The Doppler
image may be a blood flow Doppler image showing flow of
blood (also referred to as a color Doppler image), a tissue
Doppler image showing a movement of tissue, or a spectral
Doppler image showing a moving speed of an object as a
waveform.

[0161] A B mode processor 1212 extracts B mode compo-
nents from ultrasound data and processes the B mode com-
ponents. An image generator 1220 may generate an ultra-
sound image indicating signal intensities as brightness based
on the extracted B mode components 1212.

[0162] Similarly, a Doppler processor 1214 may extract
Doppler components from ultrasound data, and the image
generator 1220 may generate a Doppler image indicating a
movement of an object as colors or waveforms based on the
extracted Doppler components.

[0163] According to an embodiment, the image generator
1220 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 deforma-
tion of the object 10 due to pressure. Furthermore, the image
generator 1220 may display various pieces of additional
information in an ultrasound image by using text and graph-
ics. Inaddition, the generated ultrasound image may be stored
in the memory 1500.

[0164] A display 1400 displays the generated ultrasound
image. The display 1400 may display not only an ultrasound
image, but also various pieces of information processed by
the ultrasound diagnosis apparatus 1000 on a screen image
via a graphical user interface (GUT). In addition, the ultra-
sound diagnosis apparatus 1000 may include two or more
displays 1400 according to embodiments of the present
invention.

[0165] The communication module 1300 is connected to a
network 30 by wire or wirelessly to communicate with an
external device or a server. The communication module 1300
may exchange data with a hospital server or another medical

Sep. 15, 2016

apparatus in a hospital, which is connected thereto via a
PACS. Furthermore, the communication module 1300 may
perform data communication according to the digital imaging
and communications in medicine (DICOM) standard.
[0166] The communication module 1300 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 1300 may receive informa-
tion about a diagnosis history or medical treatment schedule
of apatient from a server and utilizes the received information
to diagnose the patient. Furthermore, the communication
module 1300 may perform data communication not only with
a server or a medical apparatus in a hospital, but also with a
portable terminal of a medical doctor ot patient.

[0167] The communication module 1300 is connected to
the network 30 by wire or wirelessly to exchange data with a
server 32, a medical apparatus 34, or a portable terminal 36.
The communication module 1300 may include one or more
components for communication with external devices. For
example, the communication module 1300 may include a
local area communication module 1310, a wired communi-
cation module 1320, and a mobile communication module
1330.

[0168] The local area communication module 1310 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).

[0169] The wired communication module 1320 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.

[0170] The mobile communication module 1330 transmits
or receives wireless signals to or from at least one selected
from a base station, an external terminal, and a server on a
mobile communication network. The wireless signals may be
voice call signals, video call signals, or various types of data
for transmission and reception of text/multimedia messages.
[0171] The memory 1500 stores various data processed by
the ultrasound diagnosis apparatus 1000. For example, the
memory 1500 may store medical data related to diagnosis of
an object, such as ultrasound data and an ultrasound image
that are input or output, and may also store algorithms or
programs which are to be executed in the ultrasound diagno-
sis apparatus 1000.

[0172] The memory 1500 may be any of various storage
media, e.g., aflash memory, a hard disk drive, EEPROM, etc.
Furthermore, the ultrasound diagnosis apparatus 1000 may
utilize web storage or a cloud server that performs the storage
function of the memory 1500 online.

[0173] The input device 1600 refers to a means via which a
user inputs data for controlling the ultrasound diagnosis appa-
ratus 1000. The input device 1600 may include hardware
components, such as a keypad, a mouse, a touch pad, a touch
screen, and a jog switch. However, embodiments of the
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present invention are not limited thereto, and the input device
1600 may further include any of various other input units
including an electrocardiogram (ECG) measuring module, a
respiration measuring module, a voice recognition sensor, a
gesture recognition sensor, a fingerprint recognition sensor,
an iris recognition sensot, a depth sensor, a distance sensor,
etc.

[0174] The controller 1700 may control all operations of
the ultrasound diagnosis apparatus 1000. In other words, the
controller 1700 may control operations among the probe 20,
the ultrasound transceiver 1100, the image processor 1200,
the communication module 1300, the display 1400, the
memory 1500, and the input device 1600 shown in FIG. 1.

[0175]  All or some of the probe 20, the ultrasound trans-
ceiver 1100, the image processor 1200, the communication
module 1300, the display 1400, the memory 1500, the input
device 1600, and the controller 1700 may be implemented as
software modules. However, embodiments of the present
invention are not limited thereto, and some of the components
stated above may be implemented as hardware modules. Fur-
thermore, at least one selected from the ultrasound trans-
ceiver 1100, the image processor 1200, and the communica-
tion module 1300 may be included in the controller 1600.
However, embodiments of the present invention are not lim-
ited thereto.

[0176] The method according to an embodiment of the
present invention may be implemented in program command
formats which may be executed by various computing
devices. Therefore, the method may be recorded in computer-
readable media. The aforementioned computer-readable
media may include program commands, data files, and data
configurations individually or in combination. The program
commands may be designed and configured specifically for
the present invention, or widely known and available to those
of ordinary skill in the art of computer software. Examples of
the computer-readable media may include magnetic media
such as a hard disk, a floppy disk and a magnetic tape, optical
media such as a CD-ROM and a DVD, magneto-optical
media such as a floptical disk, and hardware devices which
are especially configured to save and execute program com-
mands such as ROM, RAM, and flash memory. Examples of
the program commands may include a machine language
code made by a compiler and a high-level language code
executable by a computer using an interpreter, and the like.

[0177] It should be understood that exemplary embodi-
ments described herein 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.

[0178] 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 of the inventive concept as defined
by the following claims.

What is claimed is:

1. A method of setting an ultrasound preset, the method
comprising:
displaying, on a screen, a selection window for selecting a
preset corresponding to an event of selecting a probe by
auser, and
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hiding the selection window when a user input selecting a
preset corresponding to the selected probe is not entered
within a reference time.

2. The method of claim 1, wherein the reference time is set

to a default value and is changeable by the user.

3. The method of claim 1, further comprising, when a user
input selecting a preset corresponding to the selected probe is
entered within the reference time, activating the selected
probe based on a preset selected.

4. The method of claim 1, wherein the preset corresponding
to a probe selected comprises a plurality of presets corre-
sponding to the selected probe, and

the method of setting an ultrasound preset further com-
prises

receiving the event of selecting the probe, and

applying a preset to the selected probe, wherein the applied
preset is selected from among the plurality of presets
corresponding to the selected probe.

5. The method of claim 4, further comprising

generating an ultrasound image based on an echo signal
received through the selected probe when the selected
probe is activated, and

displaying the generated ultrasound image.

6. The method of claim 5, wherein the displaying of the
selection window on the screen comprises:

displaying, on the selection window, an identifier indicat-
ing that the selected probe is chosen to transmit and
receive ultrasound signals, and

displaying, on the selection window, an identifier indicat-
ing the applied preset.

7. The method of claim 4, wherein the applied preset is a

preset which was most recently used for the selected probe.

8. The method of claim 4, wherein the applied preset is a
preset which is used most frequently for the selected probe
from among the plurality of presets.

9. The method of claim 4, wherein the applied preset is a
preset which has already been predetermined by a user for the
selected probe.

10. The method of claim 4, wherein the applied preset is a
preset which corresponds to identifiable information about an
object.

11. The method of claim 4, wherein the applied preset is a
preset which corresponds to identifiable information about a
user.

12. An ultrasound imaging apparatus which:

displays a selection window on a screen for selecting a
preset corresponding to a probe selected at an event of
selecting the probe, and

hides the selection window, in the case a user input for
selecting a preset corresponding to the selected probe is
not entered within a reference time.

13. The ultrasound imaging apparatus of claim 12, wherein

a reference time is set by default and is changeable by a user.

14. The ultrasound imaging apparatus of claim 12, wherein
the ultrasound imaging apparatus comprises a user input unit
and a controller,

wherein the user input unit receives a user input to select a
preset displayed within a reference time, and

the controller activates the selected probe, based on the
selected preset upon receiving the user input to select a
preset displayed within a reference time.

15. The ultrasound imaging apparatus of claim 14, wherein

the preset corresponding to the selected probe comprises a
plurality of presets,
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the user input unit receives the event of selecting the probe,
and
the control unit activates the selected probe, based on a
preset predetermined before the probe is selected corre-
sponding to the selected probe, among the plurality of
presets which correspond to the selected probe, at the
event of selecting the probe.
16. The ultrasound imaging apparatus of claim 15, further
comprising a display unit,
wherein the control unit generates an ultrasound image
based on an echo signal received through the probe when
the selected probe is activated, and
the display unit displays the generated ultrasound image.
17. The ultrasound imaging apparatus of claim 16, wherein
the display unit:
displays that the selected probe is selected as a probe to
transmit and receive ultrasound signals on the selection
window, and
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displays that the predetermined preset corresponding to the
probe is selected among the plurality of presets corre-
sponding to the selected probe on the selection window.

18. The ultrasound imaging apparatus of claim 15, wherein
the applied preset is a preset that was most recently used for
the selected probe.

19. The ultrasound imaging apparatus of claim 15, wherein
the applied preset is a preset which is used most frequently for
the selected probe.

20. The ultrasound imaging apparatus of claim 15, wherein
the applied preset is a preset which has already been prede-
termined by the user for the selected probe.

21. The ultrasound imaging apparatus of claim 15, wherein
the applied preset is a preset which corresponds to the 1D
information of an object.

22. The ultrasound imaging apparatus of claim 15, wherein
the applied preset is a preset which corresponds to the 1D
information of a user.
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