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FIG. 5
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ULTRASOUND IMAGING APPARATUS AND
METHOD OF CONTROLLING ULTRASOUND
IMAGING APPARATUS

RELATED APPLICATION

[0001] This application claims the benefit of Korean Patent
Application No. 10-2014-0023796, filed on Feb. 28,2014, 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 embodiments of the present invention
relate to an ultrasound imaging apparatus and a method of
controlling the ultrasound imaging apparatus, and more pat-
ticularly, to an ultrasound imaging apparatus and a method of
controlling the ultrasound imaging apparatus that allows a
user to conveniently control the ultrasound imaging appara-
tus.

[0004] 2. Description of the Related Art

[0005] Various types of medical imaging devices are used
to identify the internal structures of a human body and diag-
nose diseases. Examples of medical imaging devices may
include a magnetic resonance imaging (MRI) device, a com-
puted tomography (CT) device, an ultrasound diagnosis
device, a Positron Emission Tomography (PET) device, and
an X-ray system.

[0006] Some medical imaging apparatuses may include a
probeto acquire a medical image. For example, an ultrasound
imaging apparatus transmits an ultrasound signal generated
by a transducer in a probe to an object, receives information
about an echo signal reflected from an object, and acquires an
image of a portion inside the object. In particular, an ultra-
sound imaging apparatus is used for medical purposes such as
observation of the internal structure of an object, detection of
a foreign material, and measurement of injuries. An uvltra-
sound imaging apparatus has high stability compared to
X-ray diagnostic equipment, allows real-time display of an
image, and is highly safe due to no exposure to radiation.
Therefore, ultrasound imaging apparatuses have been widely
used together with other types of imaging diagnosis devices.

SUMMARY

[0007] One or more embodiments of the present invention
include an ultrasound imaging apparatus including a single
input device through which a user is able to easily control the
ultrasound imaging apparatus and a method of easily control-
ling the ultrasound imaging apparatus.

[0008] 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.

[0009] According to one or more embodiments of the
present invention, a method of controlling an ultrasound
imaging apparatus includes: comparing a signal value
acquired through an input unit with first and second threshold
values; and performing an operation that is determined based
onaresult of the comparison, wherein the first threshold value
is less than the second threshold value.

[0010] The input unit may be disposed on one side of a
probe in the ultrasound imaging apparatus.

[0011] The comparing of the signal value acquired through
the input unit with the first and second threshold values may
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include acquiring a signal that is determined according to the
magnitude of a pressure applied to the input unit.

[0012] The comparing of the signal value acquired through
the input unit with the first and second threshold values may
include determining a state of the input unit based on the
result of the comparison, and the performing of the operation
that is determined based on the result of the comparison may
include determining an operation corresponding to a change
in the state of the input unit.

[0013] Thechange in the state of the input unit may include
at least one of a transition of the state and a length of time
during which the state of the input unit remains the same.
[0014] The performing of the operation that is determined
based on the result of the comparison may include: displaying
an ultrasound image acquired through the probe when the
input unit is in a first state in which the signal value is less than
or equal to the first threshold value; and stopping the ultra-
sound image being displayed when the input unit changes
from the first state to a second state in which the signal value
is greater than the first threshold value and less than or equal
to the second threshold value.

[0015] The performing of the operation that is determined
based on the result of the comparison may further include
storing the stopped ultrasound image when the input unit
changes from the second state to a third state in which the
signal value is greater than the second threshold value.
[0016] The performing of the operation that is determined
based on the result of the comparison may further include
storing the stopped ultrasound image when a length of time
during which the input unit remains in the second state is
greater than or equal to a third threshold value.

[0017] The performing of the operation that is determined
based on the result of the comparison may include: displaying
an ultrasound image acquired through the probe when the
input unit is in a first state in which the signal value is less than
or equal to the first threshold value; and storing the ultrasound
image as a moving image when the input unit changes from
the first state to a third state in which the signal value is greater
than the second threshold value.

[0018] The performing of the operation that is determined
based on the result of the comparison may further include
terminating the storing of the ultrasound image as the moving
image when the input unit changes from the third state to the
first state.

[0019] The performing of the operation that is determined
based on the result of the comparison may further include
displaying a still image when the input unit changes from the
third state to a second state in which the signal value is greater
than the first threshold value and is less than or equal to the
second threshold value.

[0020] The comparing of'the signal value acquired through
the input unit with the first and second threshold values may
include acquiring a signal that is determined according to a
position of the input unit.

[0021] According to one or more embodiments of the
present invention, an ultrasound imaging apparatus includes:
an input unit for acquiring a signal value; a controller for
determining a state of the input unit based on a result of
comparing the signal value acquired through the input unit
with first and second threshold values; and an image process-
ing unit for performing image processing according to the
state of the input unit determined by the controller, wherein
the first threshold value is less than the second threshold
value.
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[0022] The input unit may be disposed on one side of a
probe in the ultrasound imaging apparatus.

[0023] The input unit may acquire a signal that is deter-
mined according to the magnitude of a pressure applied to the
input unit.

[0024] When the state of the input unit changes, the image
processing unit may perform image processing according to
the change in the state of the input unit.

[0025] Thechange in the state of the input unit may include
at least one of a transition of the state and a length of time
during which the state of the input unit remains the same.
[0026] The image processing unit may display an ultra-
sound image acquired through the probe through a display
unit when the input unit is in a first state in which the signal
value is less than or equal to the first threshold value, and stop
the ultrasound image being displayed when the input unit
changes from the first state to a second state in which the
signal value is greater than the first threshold value and less
than or equal to the second threshold value.

[0027] The image processing unit may store the stopped
ultrasound image in a memory when the input unit changes
from the second state to a third state in which the signal value
is greater than the second threshold value.

[0028] The image processing unit may store the stopped
ultrasound image in a memory when a length of time during
which the input unit remains in the second state is greater than
or equal to a third threshold value.

[0029] The image processing unit may display an ultra-
sound image acquired through the probe through a display
unit when the input unit is in a first state in which the signal
valueis less than or equal to the first threshold value, and store
the ultrasound image as a moving image when the input unit
changes from the first state to a third state in which the signal
value is greater than the second threshold value.

[0030] The image processing unit may terminate the stor-
ing of the ultrasound image as the moving image when the
input unit changes from the third state to the first state.
[0031] Theimage processing unit may display a still image
when the input unit changes from the third state to a second
state in which the signal value is greater than the first thresh-
old value and is less than or equal to the second threshold
value.

[0032] The input unit may acquire a signal that is deter-
mined according to a position of the input unit.

[0033] According to one or more embodiments of the
present invention, a non-transitory computer-readable
recording medium has recorded thereon a program for
executing the above method on a computer.

BRIEF DESCRIPTION OF THE DRAWINGS

[0034] 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 drawings in which:

[0035] FIG. 1 is a block diagram of a configuration of an
ultrasound diagnostic device related to an exemplary embodi-
ment of the present invention;

[0036] FIG. 2 is a block diagram of a configuration of a
wireless probe related to an exemplary embodiment of the
present invention;

[0037] FIG. 3 is a flowchart of a process of controlling an
ultrasound imaging apparatus according to an exemplary
embodiment of the present invention;
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[0038] FIG. 4 is a block diagram of a configuration of an
ultrasound imaging apparatus according to an exemplary
embodiment of the present invention;

[0039] FIG. Sillustrates a probe according to an exemplary
embodiment of the present invention;

[0040] FIG. 6illustrates an input unit according to an exem-
plary embodiment of the present invention; and

[0041] FIG. 7 illustrates an input unit according to another
exemplary embodiment of the present invention.

DETAILED DESCRIPTION

[0042] Exemplary embodiments of the present invention
will now be described more fully hereinafter with reference to
the accompanying drawings so that they may be easily imple-
mented by one of ordinary skill in the art. However, the
present embodiments may have different forms and should
not be construed as being limited to the descriptions set forth
herein. In addition, parts not related to the present invention
are omitted to clarify the description of exemplary embodi-
ments of the present invention. In the accompanying draw-
ings, like reference numerals refer to like elements through-
out.

[0043] Throughout the specification, it will be understood
that when an element is referred to as being “connected” or
“coupled” to another element, it can be directly connected to
or electrically coupled to the other element with one or more
intervening elements interposed therebetween. Expressions
such as “at least one of,” when preceding a list of elements,
modify the entire list of elements and do not modify the
individual elements of the list.

[0044] Throughout the specification, it will also be under-
stood that when a component “includes™ an element, unless
there is another opposite description thereto, it should be
understood that the component does not exclude another ele-
ment but may further include the 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. Expressions such as “at least one
of,” when preceding a list of elements, modify the entire list of
elements and do not modify the individual elements of the list.

[0045] Throughout the specification, an “ultrasound
image” refers to an image of an object obtained using an
ultrasound wave. Furthermore, inthe present specification, an
“object” may include a person or an animal, or a part of a
person or an animal. For example, the object may include
organs such as the liver, the heart, the womb, the brain, a
breast, and the abdomen, or a blood vessel. The “object” may
also include a phantom. The phantom means a material hav-
ing a volume that is approximately close to the density and
effective atomic number of a living organism.

[0046] Furthermore, in the present specification, a “user”
refers to a medical professional, such as a doctor, a nurse, a
medical laboratory technologist, a medical imaging expert,
and a technician who repairs a medical apparatus, but the user
is not limited thereto.

[0047] Furthermore, throughout the specification, a con-
troller and an image processing unit are described as separate
components. However, the controller and the image process-
ing unit may be realized by a single hardware or software
module.
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[0048] Embodiments of the present invention will now be
described more fully with reference to the accompanying
drawings, in which illustrative embodiments of the invention
are shown.

[0049] In one embodiment, a medical imaging apparatus
may be an ultrasound diagnostic device 1000. FIG. 1 is a
block diagram of'a configuration of the ultrasound diagnostic
device 1000 according to an exemplary embodiment of the
present invention. The ultrasound diagnostic device 1000
according to an exemplary embodiment of the present inven-
tion includes a probe 20, an ultrasound transmission/recep-
tion unit 100, an image processing unit 200, acommunication
unit 300, a memory 400, an input device 500, and a controller
600, and the components may be connected to one another via
buses 700.

[0050] The ultrasound diagnostic device 1000 may be
embodied not only as a cart type device but also as a portable
type. Examples of portable ultrasound diagnostic devices
may include a Picture Archiving and Communications Sys-
tem (PACS) viewer, a smartphone, a laptop computer, a per-
sonal digital assistant (PDA), and a tablet PC. However,
exemplary embodiments are not limited thereto.

[0051] The probe 20 transmits ultrasound signals to an
object 10, based on a driving signal applied by the ultrasound
transmission/reception unit 100, and receives echo signals
reflected from the object 10. The probe 20 includes a plurality
of transducers that oscillate based on electric signals trans-
mitted thereto and generate acoustic energy, that is, ultra-
sound waves. Furthermore, the probe 20 may be connected to
a main body of the ultrasound diagnostic device 1000 by
wires or wirelessly. According to embodiments of the present
invention, the ultrasound diagnostic device 1000 may include
a plurality of probes 20.

[0052] A transmission unit 110 supplies a driving signal to
the probe 20 and includes a pulse generating unit 112, a
transmission delaying unit 114, and a pulser 116. The pulse
generating unit 112 generates pulses for forming transmis-
sion ultrasound waves based on a predetermined pulse rep-
etition frequency (PRF), and the transmission delaying unit
114 applies a delay time for determining transmission direc-
tionality to the pulses. Pulses, to which a delay time is
applied, correspond to a plurality of piezoelectric vibrators
included in the probe 20, respectively. The pulser 116 applies
adriving signal (or a driving pulse) to the probe 20 at a timing
corresponding to each pulse to which a delay time is applied.
[0053] A reception unit 120 generates ultrasound data by
processing echo signals received from the probe 20. The
reception unit 120 may include an amplifier 122, an analog-
to-digital converter (ADC) 124, a reception delaying unit
126, and a summing unit 128. The amplifier 122 amplifies
echo signals in each channel, and the ADC 124 performs
analog-to-digital conversion on the amplified echo signals.
The reception delaying unit 126 applies delay times for deter-
mining reception directionality to the echo signals subjected
to the analog-to-digital conversion, and the summing unit 128
generates ultrasound data by summing the echo signals pro-
cessed by the reception delaying unit 126. According to
exemplary embodiments, the reception unit 120 may not
include the amplifier 122. In other words, if the sensitivity of
the probe 20 or the capability of the ADC 124 to process bits
is enhanced, the amplifier 122 may be omitted.

[0054] The image processing umt 200 generates an ultra-
soundimage by scan-converting ultrasound data generated by
the ultrasound transmission/reception unit 100 and displays
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the ultrasound image. In addition, an ultrasound image may
include not only a gray-scale ultrasound image obtaired by
scanning an object in an amplitude (A) mode, a brightness (B)
mode, and a motion (M) mode, but also a Doppler image
representing a moving object by using a Doppler effect. The
Doppler image may include a blood flow Doppler image (also
called a color Doppler image) showing a flow of blood, a
tissue Doppler image showing movement of tissue, and a
spectral Doppler image showing a moving speed of an object
as a waveform.

[0055] A B mode processing unit 212 extracts B mode
components from ultrasound data and processes the B mode
components. An image generating unit 220 may generate an
ultrasound image indicating signal intensities as brightness
based on the extracted B mode components.

[0056] Similarly, a Doppler processing unit 214 may
extract Doppler components from ultrasound data, and the
image generating unit 220 may generate a Doppler image
indicating movement of an object as colors or waveforms
based on the extracted Doppler components.

[0057] The image generating unit 220 according to an
embodiment of the present invention may generate a 3D
ultrasound image via volume-rendering of volume data and
an elasticity image which shows the degree of deformation of
the object 10 due to pressure. Furthermore, the image gener-
ating unit 220 may display additional information in an ultra-
sound image by using text and graphics. In addition, the
generated ultrasound image may be stored in the memory
400.

[0058] A display unit 230 displays and outputs the gener-
ated ultrasound image. The display unit 230 may display and
output not only an ultrasound image but also various infor-
mation processed by the ultrasound diagnostic device 1000
on a screen via a graphical user interface (GUI). In addition,
the ultrasound diagnostic device 1000 may include two or
more display units 230 according to embodiments of the
present invention.

[0059] The communication unit 300 is connected to a net-
work 30 by wires or wirelessly and communicates with an
external device or a server. The communication unit 300 may
exchange data with a hospital server or another medical
device in a hospital that is connected via a Picture Archiving
and Communications System (PACS). Furthermore, the com-
munication unit 300 may perform data communication
according to the Digital Imaging and Communications in
Medicine (DICOM) standard.

[0060] The communication unit 300 may transmit or
receive data related to diagnosis of the object 10, e.g., an
ultrasound image, ultrasound data, and Doppler data of the
object 10, via the network 30. The communication unit 300
may also transmit or receive medical images obtained by
other medical devices, such as a computed tomography (CT)
image, a magnetic resonance (MR) image, and an X-ray
image. Furthermore, the communication unit 300 may
receive information related to a diagnosis history or a treat-
ment schedule of a patient from a server and utilizes the
information for diagnosing the patient. Furthermore, the
communication unit 300 may perform data communication
with a server or a medical device in a hospital as well as a
portable terminal of a doctor or a patient.

[0061] The communication unit 300 is connected to the
network 30 in a wired or wireless manner and may exchange
data with a server 32, a medical device 34, or a portable
terminal 36. The communication unit 300 may include at least
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one component that enables communication with external
devices, e.g., a local area communication module 310, a
wired communication module 320, and a mobile communi-
cation module 330.

[0062] Thelocal area communication module 310 is a mod-
ule for performing local area communication with a device
within a predetermined distance. Examples of local area com-
munication technology include a wireless Local Area Net-
work (LAN), Wi-Fi, Bluetooth, ZigBee, Wi-Fi Direct (WFD),
Ultra Wideband (UWB), Infrared Data Association (IrDA),
Bluetooth Low Energy (BLE), and Near Field Communica-
tion (NFC), but are not limited thereto.

[0063] The wired communication module 320 is a module
for performing communication by using an electric signal or
an optical signal. Examples of wired communication technol-
ogy include wired communication technologies using a pair
cable, a coaxial cable, an optical fiber cable, and an Ethernet
cable.

[0064] The mobile communication module 330 transmits
or receives wireless signals to or from at least one of a base
station, an external terminal, and a server on a mobile com-
munication network. Here, the wireless signals may include
voice call signals, video call signals, or various types of data
for transmission and reception of text/multimedia messages.
[0065] The memory 400 stores various data processed by
the ultrasound diagnostic device 1000. For example, the
memory 400 may store not only medical data related to the
diagnosis of the object 10, such as ultrasound data and ultra-
sound images that is input or output, but also algorithms or
programs that are executed in the ultrasound diagnostic
device 1000.

[0066] The memory 400 may be embodied as any of vari-
ous storage media such as a flash memory, a hard disk drive,
and Electrically Erasable Programmable Read-Only Memory
(EEPROM). Furthermore, the ultrasound diagnostic device
1000 may utilize a web storage or a cloud server that func-
tions as the memory 400 online.

[0067] The input device 500 is a means via which a user
inputs data for controlling the ultrasound diagnostic device
1000. The input device 500 may include hardware compo-
nents, such as a keypad, a mouse, a touch panel, a touch
screen, a trackball, and a jog switch. However, exemplary
embodiments are not limited thereto, and the input device 500
may further include various other input elements such as an
electrocardiogram measuring module, a respiration measur-
ing module, a voice recognition sensor, a gesture recognition
sensor, a fingerprint recognition sensor, an iris recognition
sensor, a depth sensor, a distance sensor, etc.

[0068] Thecontroller 600 may control overall operations of
the ultrasound diagnostic device 1000. In other words, the
controller 600 may control operations among the probe 20,
the ultrasound transmission/reception unit 100, the image
processing unit 200, the communication unit 300, the
memory 400, and the input device 500.

[0069] All or some of the probe 20, the ultrasound trans-
mission/reception unit 100, the image processing unit 200,
the communication unit 300, the memory 400, the input
device 500, and the controller 600 may be operated by soft-
ware modules. However, exemplary embodiments are not
limited thereto, and some of the above components may be
operated by hardware modules. Furthermore, at least one of
the ultrasound transmission/reception umt 100, the image
processing unit 200, and the communication unit 300 may be
included in the controller 600, but are not limited thereto.
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[0070] FIG. 2 is a block diagram of a configuration of a
wireless probe 2000 related to an exemplary embodiment of
the present invention. As described above with reference to
FIG. 1, the wireless probe 2000 includes a plurality of trans-
ducers. According to embodiments of the present invention,
the wireless probe 2000 may include some or all of the com-
ponents of the ultrasound transmission/reception unit 100.
[0071] The wireless probe 2000 of FIG. 2 includes a trans-
mission unit 2100, a transducer 2200, and a reception unit
2300. Since each of the components is described above with
reference to FIG. 1, detailed descriptions thereof are omitted
herein. According to embodiments of the present invention,
the wireless probe 2000 may selectively include a reception
delaying unit 2330 and a summing unit 2340.

[0072] The wireless probe 2000 transmits ultrasound sig-
nals to an object 10, receives echo signals reflected from the
object 10, generates ultrasound data, and wirelessly transmits
the ultrasound data to the ultrasound diagnostic apparatus
1000 of FIG. 1.

[0073] FIG. 3 is a flowchart of a process of controlling an
ultrasound imaging apparatus according to an exemplary
embodiment of the present invention.

[0074] Referring to FIG. 3, first, the ultrasound imaging
apparatus compares a signal value acquired through an input
unit with a plurality of threshold values (S3100). In this case,
the signal value may be a value ofa signal thata user generates
by using the input unit. For example, the signal value acquired
through the input unit may be obtained by detecting the mag-
nitude of pressure that is applied to the input unit that is
capable of sensing the magnitude of pressure. As another
example, the signal value may be obtained according to a
position of the input unit that can be moved by the user. The
input unit may be disposed on the input device (500 in FIG. 1)
or located on one side of the probe (20 in FIG. 1). The input
unit may be implemented in different ways according to
embodiments of the present invention. For example, the input
unit may include physical buttons, or soft buttons that are
displayed on a touch screen.

[0075] In one embodiment, the ultrasound imaging appa-
ratus may determine a state of the input unit based on the
result of comparison between the signal value and the plural-
ity of threshold values. For example, if first and second
threshold values are 2 and 4, respectively, an ultrasound imag-
ing apparatus may determine a state of the input unit as
follows. The ultrasound imaging apparatus may determine
that the input unit is in a first state if the signal value is less
than or equal to 2, is in a second state if the signal value is
greater than 2 and less than or equal to 4, and is in a third state
if the signal value is greater than 4.

[0076] Subsequently. the ultrasound imaging apparatus
may determine an operation to be performed by the ultra-
sound imaging apparatus itself, based on the result of com-
parison obtained in step S3100. In this case, the operation to
be performed may be a process related to an ultrasound
image. For example, the operation to be performed may be an
operation of outputting a still image or storing an acquired
ultrasound image. The ultrasound imaging apparatus may
perform the determined operation by using at least of one of
the image processing unit (200 in FIG. 1) and the controller
(600 in FIG. 1) (S3200).

[0077] The ultrasound imaging apparatus may determine a
state of the input unit according to the result obtained in
operation S3100 and then an operation to be performed
according to the determined state of the input unit. In one
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embodiment, the ultrasound imaging apparatus may deter-
mine an operation to be performed as the state of the input unit
changes from one state to another. For example, if the input
unit is in a first state, the ultrasound imaging apparatus may
display an ultrasound image. When the input unit changes
from the first state to a second state, the ultrasound imaging
apparatus may display an ultrasound image, which is
acquired at the time when the input unit transits to the second
state, as a still image. Furthermore, if the input unit changes
from the first state to a third state, the ultrasound imaging
apparatus may store a displayed ultrasound image as a mov-
ing image. The ultrasound images may be acquired using a
probe of the ultrasound imaging apparatus.

[0078] In one embodiment, if the input unit changes from
the second state to the third state, the ultrasound imaging
apparatus may store a still image displayed thereon. In addi-
tion, if the input unit changes from the third state to the first
state while the ultrasound imaging apparatus is storing the
ultrasound image as a moving image, the ultrasound imaging
apparatus may terminate storage of the moving image.
[0079] Furthermore, the ultrasound imaging apparatus may
determine an operation to be performed based on the length of
time during which the state of the input unit remains the same.
For example, if the input unit remains in the second state for
more than 5 seconds, the ultrasound imaging apparatus may
store a still image in a memory therein. Alternatively, the still
image may be stored by using cloud computing instead of the
memory. Exemplary embodiments are not limited thereto.
The operation of the ultrasound imaging apparatus described
above is presented by way of example only but not as a
limitation. For example, the ultrasound imaging apparatus
may output a normal elasticity image and a shear wave elas-
ticity image if the input unit is in the first state and in the
second state, respectively, and store an image in a memory if
the input unit is in the third state.

[0080] FIG. 4 is a block diagram of a configuration of an
ultrasound imaging apparatus 1000 according to an exem-
plary embodiment of the present invention. The ultrasound
imaging apparatus 1000 according to the present embodiment
includes a probe 20, an input unit 4100, a controller 600, and
an image processing unit 200. In this case, as described with
reference to FIG. 1, the probe 20 transmits an ultrasound
signal and receives an echo signal. The image processing unit
200 may acquire an ultrasound image based on a signal
received through the probe 20.

[0081] The input unit 4100 may acquire a signal value.
Here, the signal value is a value of a signal that a user gener-
ates by using the input unit 4100. For example, the signal
value acquired through the input unit 4100 may be obtained
by sensing the magnitude of pressure that is exerted on the
input unit 4100 that is capable of sensing the magnitude of
pressure. As another example, the signal value may be
obtained according to a position of the input unit 4100 that
can be moved by the user. The input unit 4100 may be dis-
posed on the input device (500 in FIG. 1) or located on one
side of the probe (20 in FIG. 1). The input unit 4100 may be
implemented in different ways according to embodiments of
the present invention. The input unit 4100 may include physi-
cal buttons, or soft buttons that are displayed on a touch
screen.

[0082] In one embodiment, the controller 600 may deter-
mine a state of the input unit 4100 based on the result of
comparison between the signal value and the plurality of
threshold values. For example, if first and second threshold
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values are 2 and 4, respectively, the controller 600 may deter-
mine a state of the input unit 4100 as follows. The controller
600 may determine that the input unit 4100 is in a first state if
the signal value is less than or equal to 2, is in a second state
if the signal value is greater than 2 and less than or equal to 4,
and is in a third state if the signal value is greater than 4.
[0083] The image processing unit 200 may determine an
operation to be performed according to the state of the input
unit 4100. The operation to be performed may be an image
processing operation related to an ultrasound image. For
example, the operation to be performed may be an operation
of outputting a still image or storing an acquired ultrasound
image. The image processing unit 200 may also display an
ultrasound image obtained by image processing through a
display unit (not shown).

[0084] In one embodiment, the image processing unit 200
may determine an operation to be performed as the state of the
input unit 4100 changes from one state to another. For
example, if the input unit 4100 is in the first state, the image
processing unit 200 may display an ultrasound image through
the display unit. When the input unit 4100 changes from the
first state to a second state, the image processing unit 200 may
display an ultrasound image, which is acquired at the time
when the input unit 4100 transits to the second state, as a still
image through the display unit. Furthermore, if the input unit
4100 changes from the first state to a third state, the image
processing unit 200 may store a moving image generated
from an ultrasound image displayed through the display unit.
The ultrasound images may be acquired using the probe 20.
[0085] In one embodiment, if the input unit 4100 changes
from the second state to the third state, the image processing
unit 200 may store a still image displayed on the display unit.
In addition, if the input unit 4100 changes from the third state
to the first state while the ultrasound image is being stored as
a moving image, the image processing unit 200 may termi-
nate storage of the moving image.

[0086] Furthermore, the image processing unit 200 may
determine an operation to be performed based on the length of
time during which the state of the input unit 4100 remains the
same. For example, if the input unit 4100 remains in the
second state for more than 5 seconds, the image processing
unit 200 may store a still image in a memory (not shown)
included in the ultrasound imaging apparatus 1000. Alterna-
tively, the still image may be stored by using cloud computing
instead of the memory. However, embodiments of the present
invention are not limited thereto.

[0087] FIG. 5 illustrates a probe 20 according to an exem-
plary embodiment of the present invention. As shown in FIG.
5, an input unit 4100 may be disposed on one side of the probe
20. The structure shown in FIG. 5 is for the purpose of
describing the present embodiment only, and embodiments of
the present invention are not limited to the structure.

[0088] FIG. 6 illustrates input units 4100-1, 4100-2, and
4100-3 according to an exemplary embodiment of the present
invention.

[0089] If a pressure that is less than or equal to a first
threshold value 605 is applied to the input unit 4100-1, an
ultrasound imaging apparatus according to an embodiment of
the present invention may determine the input unit 4100-1 as
being in a first state 610. Furthermore, if a pressure that is
greater than the first threshold value 605 and less than or equal
to a second threshold value 615 is applied to the input unit
4100-2, the ultrasound imaging apparatus may determine the
input unit 4100-2 as being in a second state 620. In addition,



US 2015/0245821 Al

if a pressure greater than the second threshold value 615 is
applied to the input unit 4100-3, the ultrasound imaging appa-
ratus may determine the input unit 4100-3 as being in a third
state 630.

[0090] The input units 4100-1, 4100-2, and 4100-3 may
respectively detect positions thereof or pressures applied
thereto and generate signal values corresponding to the posi-
tions or the pressures.

[0091] Referring to FIG. 6, the input unit 4100-1 cannot
change from the first state directly to the third state 630
without passing through the second state 620. Thus, if the
input unit 4100-1 changes from the first state 610 to the third
state 630 through the second state 620 within a fixed time, the
ultrasound imaging apparatus may determine that the input
unit 4100-1 has changed from the first state 610 to the third
state 630.

[0092] FIG. 7 illustrates input units 4100-4, 4100-5, and
4100-6 according to another exemplary embodiment of the
present invention.

[0093] As illustrated in FIG. 7, an ultrasound imaging
apparatus may determine the input units 4100-4, 4100-5, and
4100-6 as being in one of a first state 710, a second state 720,
and a third state 730, according to positions of the input units
4100-4, 4100-5, and 4100-6 that are classified by first and
second threshold values 705 and 715.

[0094] Referring to FIG. 7, the input unit 4100-4 cannot
change from the first state 710 directly to the third state 730
without passing through the second state 720. Thus, if the
input unit 4100-4 changes from the first state 710 to the third
state 730 through the second state 720 within a fixed time, the
ultrasound imaging apparatus may determine that the input
unit 4100-4 has changed from the first state 710 to the third
state 730.

[0095] Although an input unit is classified into three (3)
states based on two threshold values, the state of the input unit
may be classified based on more than the two threshold val-
ues.

[0096] Exemplary embodiments of the present invention
may be implemented through computer-readable recording
media having recorded thereon computer-executable instruc-
tions such as program modules that are executed by a com-
puter. Computer-readable recording media may be any avail-
able media that can be accessed by a computer and include
both volatile and nonvolatile media and both detachable and
non-detachable media. Furthermore, the computer-readable
media may include computer storage media and communica-
tion media. The computer storage media include both volatile
and nonvolatile and both detachable and non-detachable
media implemented by any method or technique for storing
information such as computer-readable instructions, data
structures, program modules or other data. The communica-
tion media typically embody computer-readable instructions,
data structures, program modules, other data of a modulated
data signal, or other transmission mechanism, and they
include any information transmission media.

[0097] While one or more embodiments of the present
invention have been described with reference to the figures, it
will be understood by those of ordinary skill in the art that
various changes in form and details may be made therein
without departing from the spirit and essential characteristics
of the present invention as defined by the following claims.
Thus, 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. For example,
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components described as a single piece may be implemented
in a distributed fashion, and similarly components described
as being distributed may be implemented in a combined form.
[0098] Therefore, the scope of the invention is defined not
by the embodiments but by the appended claims, and all
modifications or variations within the scope of the appended
claims and their equivalents will be construed as being
included in the present invention.

What is claimed is:

1. A method of controlling an ultrasound imaging appara-
tus, the method comprising:

comparing a signal value acquired through an input unit

with first and second threshold values; and

performing an operation that is determined based on a

result of the comparison,

wherein the first threshold value is less than the second

threshold value.

2. The method of claim 1, wherein the input unit is disposed
on one side of a probe in the ultrasound imaging apparatus.

3. The method of claim 1, wherein the comparing of the
signal value acquired through the input unit with the first and
second threshold values comprises acquiring a signal that is
determined according to the magnitude of a pressure applied
to the input unit.

4. The method of claim 1, wherein the comparing of the
signal value acquired through the input unit with the first and
second threshold values comprises determining a state of the
input unit based on the result of the comparison, and

wherein the performing of the operation that is determined

based on the result of the comparison comprises deter-
mining an operation corresponding to a change in the
state of the input unit.
5. The method of claim 4, wherein the change in the state of
the input unit comprises at least one of a transition of the state
and a length of time during which the state of the input unit
remains the same.
6. The method of claim 4, wherein the performing of the
operation that is determined based on the result of the com-
parison comprises:
displaying an ultrasound image acquired through the probe
when the input unit is in a first state in which the signal
value is less than or equal to the first threshold value; and

stopping the ultrasound image being displayed when the
input unit changes from the first state to a second state in
which the signal value is greater than the first threshold
value and less than or equal to the second threshold
value.

7. The method of claim 6, wherein the performing of the
operation that is determined based on the result of the com-
parison further comprises storing the stopped ultrasound
image when the input unit changes from the second stateto a
third state in which the signal value is greater than the second
threshold value.

8. The method of claim 6, wherein the performing of the
operation that is determined based on the result of the com-
parison further comprises storing the stopped ultrasound
image when a length of time during which the input umt
remains in the second state is greater than or equal to a third
threshold value.

9. The method of claim 4, wherein the performing of the
operation that is determined based on the result of the com-
parison comprises:
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displaying an ultrasound image acquired through the probe
when the input unit is in a first state in which the signal
value is less than or equal to the first threshold value; and

storing the ultrasound image as a moving image when the
input unit changes from the first state to a third state in
which the signal value is greater than the second thresh-
old value.

10. The method of claim 9, wherein the performing of the
operation that is determined based on the result of the com-
parison further comprises terminating the storing of the ultra-
sound image as the moving image when the input unit
changes from the third state to the first state.

11. The method of claim 9, wherein the performing of the
operation that is determined based on the result of the com-
parison further comprises displaying a still image when the
input unit changes from the third state to a second state in
which the signal value is greater than the first threshold value
and is less than or equal to the second threshold value.

12. The method of claim 1, wherein the comparing of the
signal value acquired through the input unit with the first and
second threshold values comprises acquiring a signal that is
determined according to a position of the input unit.

13. An ultrasound imaging apparatus comprising:

an input unit for acquiring a signal value;

a controller for determining a state of the input unit based
on a result of comparing the signal value acquired
through the input unit with first and second threshold
values; and

an image processing unit for performing image processing
according to the state of the input unit determined by the
controller,

wherein the first threshold value is less than the second
threshold value.

14. The apparatus of claim 13, wherein the input unit is
disposed on one side of a probe in the ultrasound imaging
apparatus.

15. The apparatus of claim 13, wherein the input unit
acquires a signal that is determined according to the magni-
tude of a pressure applied to the input unit.

16. The apparatus of claim 13, wherein when the state of
the input unit changes, the image processing unit performs
image processing according to the change in the state of the
input unit.

17. The apparatus of claim 16, wherein the change in the
state of the input unit comprises at least one of a transition of
the state and a length of time during which the state of the
input unit remains the same.
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18. The apparatus of claim 16, wherein the image process-
ing unit displays an ultrasound image acquired through the
probe through a display unit when the input unit is in a first
state in which the signal value is less than or equal to the first
threshold value, and stops the ultrasound image being dis-
played when the input unit changes from the first state to a
second state in which the signal value is greater than the first
threshold value and less than or equal to the second threshold
value.

19. The apparatus of claim 18, wherein the image process-
ing unit stores the stopped ultrasound image in a memory
when the input unit changes from the second state to a third
state in which the signal value is greater than the second
threshold value.

20. The apparatus of claim 18, wherein the image process-
ing unit stores the stopped ultrasound image in a memory
when a length of time during which the input unit remains in
the second state is greater than or equal to a third threshold
value.

21. The apparatus of claim 16, wherein the image process-
ing unit displays an ultrasound image acquired through the
probe through a display unit when the input unit is in a first
state in which the signal value is less than or equal to the first
threshold value, and stores the ultrasound image as a moving
image when the input unit changes from the first state to a
third state in which the signal value is greater than the second
threshold value.

22. The apparatus of claim 21, wherein the image process-
ing unit terminates the storing of the ultrasound image as the
moving image when the input unit changes from the third
state to the first state.

23. The apparatus of claim 21, wherein the image process-
ing unit displays a still image when the input unit changes
from the third state to a second state in which the signal value
is greater than the first threshold value and is less than or equal
to the second threshold value.

24. The apparatus of claim 13, wherein the input unit
acquires a signal that is determined according to a position of
the input unit.

25. A non-transitory computer-readable recording medium
having recorded thereon a program for executing the method
of claim 1 on a computer.

* #* * #* #®
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