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7) ABSTRACT

Disclosed herein is an ultrasonic imaging apparatus of dis-
playing functions related to the ultrasonic imaging apparatus
on a display unit when the ultrasonic imaging apparatus
moves, and activating a function selected by a user from
among the functions displayed on the display unit. According
to an embodiment, the ultrasonic imaging apparatus includes:
a display unit configured to display one or more functions
related to movement of the ultrasonic imaging apparatus
when the ultrasonic imaging apparatus moves; and a control-
ler configured to activate a function selected by a user from
among the one or more functions displayed on the display
unit.
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FIG. 1
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FIG. 5
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ULTRASONIC IMAGING APPARATUS AND
CONTROL METHOD THEREOF

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application claims the benefit of Korean Patent
Application No. 10-2014-0193312, filed on Dec. 30, 2014 in
the Korean Intellectual Property Office, the disclosure of
which is incorporated herein by reference.

BACKGROUND

[0002] 1.Field

[0003] Embodiments of the present disclosure relate to an
ultrasonic imaging apparatus for creating images about the
inside of an object using ultrasonic waves.

[0004] 2. Description of the Related Art

[0005] An ultrasonic imaging apparatus irradiates ultra-
sonic signals to a target region of an object from the surface of
the object, and receives ultrasonic signals (ultrasonic echo
signals) reflected from the target region so as to non-inva-
sively acquire slice images about soft tissue of the object or
images about blood vessels of the object based on information
of the ultrasonic echo signals.

[0006] The ultrasonic imaging apparatus has advantages
that it is a compact, low-priced apparatus and it can display
images in real time, compared to other medical imaging appa-
ratuses, such as an X-ray diagnostic apparatus, a X-ray Com-
puterized Tomography (CT) scanner, a Magnetic Resonance
Image (MRI) apparatus, and a nuclear medical diagnostic
apparatus. Also, the ultrasonic imaging apparatus has high
safety since there is no risk for patients to be exposed to
radiation such as X-rays. For the advantages, the ultrasonic
imaging apparatus is widely used to diagnose the heart, abdo-
men, urinary organs, uterus, efc.

[0007] Theultrasonic imaging apparatus includes an ultra-
sound probe to transmit ultrasonic signals to an object and to
receive ultrasonic echo signals reflected from the object, in
order to acquire an ultrasound image of the object, and a main
body to create images about the inside of the object using the
ultrasonic echo signals received from the ultrasound probe.

SUMMARY

[0008] Therefore, itis an aspect of the present disclosure to
provide an ultrasonic imaging apparatus of displaying func-
tions related to the ultrasonic imaging apparatus on a display
unit when the ultrasonic imaging apparatus moves, and acti-
vating a function selected by a user from among the functions
displayed on the display unit.

[0009] Additional aspects of the disclosure will be set forth
in part in the description which follows and, in part, will be
obvious from the description, or may be learned by practice of
the disclosure.

[0010] Inaccordance with one aspect of the present disclo-
sure, an ultrasonic imaging apparatus including: a display
unit configured to display one or more functions related to
movement of the ultrasonic imaging apparatus when the
ultrasonic imaging apparatus moves; and a controller config-
ured to activate a function selected by a user from among the
one or more functions displayed on the display unit.

[0011] The ultrasonic imaging apparatus may further
include a sensor configured to sense movement of the ultra-
sonic imaging apparatus, wherein if the sensor senses move-
ment of the ultrasonic imaging apparatus, the display unit
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may display the one or more functions related to movement of
the ultrasonic imaging apparatus.

[0012] The sensor may include at least one of an acceler-
ometer, a gyro sensor, a position sensor, a motion sensor, or an
infrared sensor, which is configured to sense movement of the
ultrasonic imaging apparatus.

[0013] The ultrasonic imaging apparatus may further
include an input unit configured to receive a command for
setting a movement mode of the ultrasonic imaging appara-
tus, wherein if the input unit receives the command for setting
the movement mode, the display unit may display the one or
more functions related to movement of the ultrasonic imaging
apparatus.

[0014] Theinput unit may include at least one ofa mechani-
cal type button, an electronic type button, or a touch button to
allow a user to input the command for setting the movement
mode.

[0015] The ultrasonic imaging apparatus may further
include a notifying unit configured to notify movement of the
ultrasonic imaging apparatus when the ultrasonic imaging
apparatus moves.

[0016] The notifying unit may include at least one of a
speaker configured to notify movement of the ultrasonic
imaging apparatus through sound, alamp configured to notify
movement of the ultrasonic imaging apparatus through light,
and a vibrator configured to notify movement of the ultra-
sonic imaging apparatus through vibrations.

[0017] The display unit may display text or an image to
notify movement of the ultrasonic imaging apparatus when
the ultrasonic imaging apparatus moves.

[0018] The one or more functions related to movement of
the ultrasonic imaging apparatus may include at least one
function among a power-off/power-saving function for a
wireless probe, a power-off/power-saving function for the
ultrasonic imaging apparatus, a castor unlock function, a lock
function for preventing movement of the display unit, a func-
tion of recognizing installation of a registered probe, a func-
tion of recognizing existence/absence of gel, a shock absorb-
ing function, and an ultrasound image storage and
transmission function.

[0019] If the ultrasound image storage and transmission
function is selected by a user, the controller may store at least
one image transmitted to a Picture Archiving and Communi-
cation System (PACS) before the ultrasonic imaging appara-
tus moves, and transmit images acquired after the stored
image to the PACS if the ultrasonic imaging apparatus is
again connected to the PACS.

[0020] The ultrasonic imaging apparatus may further
include a holder in which the probe and the gel are contained,
the holder including a sensor configured to sense the probe
and the gel.

[0021] When the ultrasonic imaging apparatus moves, the
display unit may display a list of tasks needed for movement
of the ultrasonic imaging apparatus.

[0022] The list of tasks may include a task of plugging out
a Local Area Network (LAN) line or a power cable or a task
of arranging a probe cable.

[0023] If a function is selected by a user from among the
one or more functions displayed on the display unit, the
display unit may display a message requesting confirmation
on activation of the selected function.

[0024] In accordance with another aspect of the present
disclosure, a method of controlling an ultrasonic imaging
apparatus includes: displaying one or more functions related



US 2016/0183920 A1

to movement of the ultrasonic imaging apparatus when the
ultrasonic imaging apparatus moves; and activating a func-
tion selected by a user from among the one or more functions
displayed on the display unit.

BRIEF DESCRIPTION OF THE DRAWINGS

[0025] These and/or other aspects of the disclosure will
become apparent and more readily appreciated from the fol-
lowing description of the embodiments, taken in conjunction
with the accompanying drawings of which:

[0026] FIG. 1 shows an external appearance of an ultra-
sonic imaging apparatus according to an embodiment of the
present disclosure;

[0027] FIG. 2 is a control block diagram of an ultrasonic
imaging apparatus according to an embodiment of the present
disclosure;

[0028] FIG. 3 is a control block diagram showing a con-
figuration of a main body of an ultrasonic imaging apparatus
according to an embodiment of the present disclosure;
[0029] FIG. 4 is a control block diagram showing a con-
figuration related to movement of an ultrasonic imaging appa-
ratus according to an embodiment of the present disclosure;
[0030] FIG. 5 shows functions related to movement of an
ultrasonic imaging apparatus according to an embodiment of
the present disclosure, which are displayed on a display unit
of the ultrasonic imaging apparatus; and

[0031] FIG. 6 is a flowchart illustrating a method of con-
trolling an ultrasonic imaging apparatus, according to an
embodiment of the present disclosure.

DETAILED DESCRIPTION

[0032] Hereinafter, an ultrasonic imaging apparatus and a
control method thereof according to embodiments of the
present disclosure will be described in detail with reference to
the accompanying drawings.

[0033] Hereinafter, embodiments of the present disclosure
will be described in detail with reference to the accompanying
drawings.

[0034] FIG. 1 shows an external appearance of an ultra-
sonic imaging apparatus according to an embodiment of the
present disclosure, FIG. 2 is a control block diagram of an
ultrasonic imaging apparatus according to an embodiment of
the present disclosure, FIG. 3 is a control block diagram
showing a configuration of a main body of an ultrasonic
imaging apparatus according to an embodiment of the present
disclosure.

[0035] Referring to FIG. 1, an ultrasonic imaging apparatus
1 may include: an ultrasound probe configured to transmit
ultrasonic waves to an object, to receive ultrasonic echo sig-
nals from the object, and to convert the ultrasonic echo signals
into electrical signals; and a main body M connected to the
ultrasound probe, including an input unit 540 and a display
unit 550, and configured to display ultrasound images. The
ultrasound probe P may be connected to the main body M of
the ultrasound imaging apparatus 1 through a cable 5 to
receive various signals for controlling the ultrasound probe P
from the main body M or to transfer analog or digital signals
corresponding to ultrasound echo signals received by the
ultrasound probe P to the main body M. However, the ultra-
sound probe P may be a wireless probe that receives/transmits
signals from/to the main body M through a network estab-
lished between the ultrasound probe P and the main body M.
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[0036] One end of the cable 5 may be connected to the
ultrasound probe P, and the other end of the cable 5 may
include a connector 6 that can be detachably inserted into at
least one of slots 7 formed in the main body M. The main body
M and the ultrasound probe P may exchange control com-
mands or data through the cable 5. For example, if a user
inputs information about a focal depth, the size or shape of
aperture, a steering angle, etc. through the input unit 540, the
information may be transferred to the ultrasound probe P
through the cable 5 and used for transmission/reception
beamforming of a transmitter 100 and a receiver 200 (see
FIG. 2). If the ultrasound probe P is a wireless probe, the
ultrasound probe P may be connected to the main body M
through a wireless network, instead of the cable 5, so that the
ultrasound probe P can exchange control commands or data
with the main body M through the wireless network. The
main body M may include a controller 500, an image proces-
sor 530, an input unit 540, and a display unit 550, as shown in
FIG. 2. Also, four castors 8 may be installed in the lower part
of the main body M in order to move the main body M. Each
castor 8 may include a locking element for preventing the
castor 8 from rotating to fix the ultrasonic imaging apparatus
1.

[0037] Thecontroller 500 may control overall operations of
the X-ray imaging apparatus 1. More specifically, the con-
troller 500 may generate control signals for controlling com-
ponents (for example, the transmitter 100, a Transmission/
Reception (T/R) switch 10, the receiver 200, the image
processor 530, and the display unit 550 as shown in FIG. 2) of
the ultrasonic imaging apparatus 1 to control operations of the
components. In the ultrasonic imaging apparatus 1 shown in
FIGS. 2 and 3, a transmission/reception beamformer is
included in the ultrasound probe P, however, the transmission/
reception beamformer may be included in the main body M,
instead of the ultrasound probe P.

[0038] The controller 500 may calculate a delay profile for
a plurality of ultrasound transducer elements configuring a
transducer array TA, and calculate time delay values accord-
ing to differences of distances between the ultrasound trans-
ducer elements and a focal point of an object, based on the
delay profile. Then, the controller 500 may control the trans-
mission/reception beamformer to generate transmission/re-
ception signals according to the time delay values.

[0039] Also, the controller 500 may generate control com-
mands for controlling the individual components of the ultra-
sonic imaging apparatus 1 according to a user’s instruction or
command received through the input unit 540 to control the
ultrasonic imaging apparatus 1.

[0040] The image processor 530 may generate an ultra-
sound image about a target region inside an object based on an
ultrasonic signal focused by the receiver 200.

[0041] Referring to FIG. 3, the image processor 530 may
include an image creator 531, a signal processor 533, a scan
converter 535, a storage unit 537, and a volume rendering unit
539.

[0042] The image creator 531 may create a coherent two-
dimensional (2D)/three-dimensional (3D) image about a tar-
get region inside an object, based on a ultrasonic signal
focused by the receiver 200.

[0043] The signal processor 533 may convert coherent
image data created by the image creator 531 into ultrasound
image data according to a diagnosis mode, such as a Bright-
ness mode (B-mode) or a Doppler mode (D-mode). For
example, ifthe diagnosis mode is set to the B-mode, the signal
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processor 533 may perform processing such as Analog-to-
Digital (AD) conversion, and generate ultrasound image data
for B-mode image in real time. If the diagnosis mode is set to
the D-mode, the signal processor 533 may extract phase-
change information from ultrasonic signals, calculate infor-
mation (for example, velocity, power, or dispersion) of blood
flow, etc. corresponding to the individual points of a slice
image, and generate ultrasound image data for D-mode image
in real time.

[0044] Thescanconverter 535 may convert converted ultra-
sound image data received from the signal processor 533 or
converted ultrasound image data stored in the storage unit 537
into a video signal that can be displayed on the display unit
550, and transmit the video signal to the volume rendering
unit 539.

[0045] The storage unit 537 may temporarily or non-tem-
porarily store ultrasound image data converted by the signal
processor 533.

[0046] The volume rendering unit 539 may perform vol-
ume-rendering based on the video signal transmitted from the
scan converter 535, correct the volume-rendered image data
to create a final image, and then transfer the final image to the
display unit 550.

[0047] The input unit 540 may allow a user to input com-
mands for operations of the ultrasound diagnosis apparatus 1.
The user may input an ultrasonic diagnosis start command, a
diagnosis mode selection command for selecting a diagnosis
mode, such as an Amplitude mode (A-mode), a Brightness
mode (B-mode), a Color mode (C-mode), a Doppler mode
(D-mode), and a Motion mode (M-mode), or Region Of Inter-
est (ROI) setting information including a size and a location
of RO, through the input unit 540. The input unit 540 may
include various means that allows a user to input data, instruc-
tions, or commands, such as a keyboard, a mouse, a trackball,
atablet, or a touch screen module. The display unit 550 may
display menus or guidance needed for ultrasonic diagnosis,
and ultrasound images acquired during ultrasonic diagnosis.
The display unit 550 may display ultrasound images about a
target region inside an object, created by the image processor
530. An ultrasound image that is displayed on the display unit
550 may be an A-mode ultrasound image, a B-mode ultra-
sound image, or a 3Dimensional (3D) ultrasound image. The
display unit 550 may be one of various displays, such as a
Cathode Ray Tube (CRT) and a Liquid Crystal Display
(LCD).

[0048] Theultrasound probe P according to an embodiment
of the present disclosure may include the transducer array TA,
the T/R switch 10, the transmitter 100, and the receiver 200,
as shown in FIG. 2. The transducer array TA may be installed
in one end of the ultrasound probe P. The transducer array TA
may be a one-dimensional (1D) array or a two-dimensional
(2D) array composed of a plurality of ultrasound transducer
elements. The transducer array TA may vibrate by an applied
pulse signal or alternating current to generate ultrasonic
waves. The generated ultrasonic waves may be transmitted to
a target region inside an object. At this time, the ultrasonic
waves may be focused on and transmitted to a plurality of
target regions inside an object. In other words, the ultrasonic
waves may be multi-focused on and transmitted to a plurality
of target regions.

[0049] The ultrasonic waves generated by the transducer
array TA may be reflected from the target region inside the
object, and then return to the transducer array TA. The trans-
ducer array TA may receive an ultrasonic echo signal
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reflected from the target region. If an ultrasonic echo signal
arrives at the transducer array TA, the transducer array TA
may vibrate at a predetermined frequency corresponding to
the frequency of the ultrasonic echo signal, and output alter-
nating current of a frequency corresponding to the vibration
frequency. Accordingly, the transducer array TA can convert
a received ultrasonic echo signal into a predetermined elec-
trical signal. Since each ultrasound transducer element
receives an ultrasonic echo signal and outputs an electrical
signal, the transducer array TA may output electrical signals
of multiple channels.

[0050] Each ultrasound transducer may be a magnetostric-
tiveultrasound transducer using the magnetostrictive effect of
a magnetic material, a piezoelectric ultrasound transducer
using the piezoelectric effect of a piezoelectric material, or a
capacitive micromachined ultrasound transducer (¢cMUT)
that transmits and receives ultrasonic waves using vibration
of several hundreds or thousands of micromachined thin
films. However, the ultrasound transducer may be any other
type ultrasound transducer capable of generating ultrasonic
waves according to electrical signals or generating electrical
signals according to ultrasonic waves.

[0051] For example, each ultrasound transducer element
may include a piezoelectric vibrator or a thin film. The piezo-
electric vibrator or the thin film may vibrate, when alternating
current is applied from a power source, at a predetermined
frequency according to the applied alternating current to gen-
erate ultrasonic waves of a predetermined frequency accord-
ing to the vibration frequency. Meanwhile, if an ultrasonic
echo signal of a predetermined frequency arrives at the piezo-
electric vibrator or the thin film, the piezoelectric vibrator or
the thin film may vibrate according to the ultrasonic echo
signal to output alternating current of a frequency corre-
sponding to the vibration frequency.

[0052] The transmitter 100 may apply transmission pulses
to the transducer array TA to enable the transducer array TA to
transmit ultrasonic signals to a target region inside an object.
The transmitter 100 may include a transmission beamformer
and a pulser.

[0053] The transmission beamformer may form a transmis-
sion signal pattern according to a control signal from the
controller 500 of the main body M, and output the transmis-
sion signal pattern to the pulser. The transmission beam-
former may form a transmission signal pattern based on the
time delay values for the ultrasound transducer elements con-
figuring the transducer array TA, the time delay values cal-
culated by the controller 500, and transmit the transmission
signal pattern to the pulser.

[0054] The receiver 200 may perform predetermined pro-
cessing on ultrasonic echo signals received by the transducer
array TA, and then perform reception beamforming on the
processed signals. The receiver 200 may include a reception
signal processor and a reception beamformer. Electrical sig-
nals converted by the transducer array TA may be input to the
reception signal processor. The reception signal processor
may amplify the electrical signals converted from the ultra-
sonic echo signals, and adjust gains of the electrical signals,
or compensate for attenuation according to the depths of the
electrical signals, before signal-processing or time-delay pro-
cessing of the electrical signals. More specifically, the recep-
tion signal processor may include a Low Noise Amplifier
(LNA) to reduce noise of electrical signals received from the
transducer array TA, and a Variable Gain Amplifier (VGA) to
control gain values according to input signals. The VGA may
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be Time Gain Compensation (TGA) to compensate for gains
according to distances to a focal point, although not limited to
this.

[0055] Thereception beamformer may perform beamform-
ing on the electrical signals received from the reception signal
processor. The reception beamformer may enhance the elec-
trical signals received from the reception signal processor by
superpositioning the electrical signals. The signals beam-
formed by the reception beamformer may be converted into
digital signals through an analog-to-digital converter, and
then transmitted to the image processor 530 of the main body
M. If the analog-to-digital converter is included in the main
body M, the analog signals beamformed by the reception
beamformer may be transmitted to the main body M, and the
analog signals may be converted into digital signals in the
main body M. Or, the reception beamformer may be a digital
beamformer. If the reception beamformer is a digital beam-
former, the digital beamformer may include a storage unit to
sample and store analog signals, a sampling period controller
to control a sampling period, an amplifier to adjust the mag-
nitudes of samples, an anti-aliasing low-pass filter to prevent
aliasing before sampling, a band-pass filter to select a desired
frequency band, an interpolation filter to increase a sampling
rate upon beamforming, and a high-pass filter to remove DC
components or signals of a low-frequency band.

[0056] Meanwhile, an ultrasonic imaging apparatus may
move through castors installed in the lower part of a main
body, as shown in FIG. 1. Also, a portable ultrasonic imaging
apparatus can move freely since it has been fabricated in
consideration of portability and mobility. When a user moves
the ultrasonic imaging apparatus, the user needs to perform a
task related to movement of the ultrasonic imaging apparatus,
such as plugging out a power cable for supplying power,
executing a power-saving function, or unlocking the castors.
[0057] If the user moves the ultrasonic imaging apparatus
without performing all tasks related to movement of the ultra-
sonic imaging apparatus, the tasks may be performed during
movement, or it may take a long time to acquire ultrasound
images at a place to which the ultrasonic imaging apparatus
moved. According to an embodiment of the present disclo-
sure, there is provided an ultrasonic imaging apparatus of
providing a movement mode to enable a user to certainly
perform tasks or functions related to movement of the ultra-
sonic imaging apparatus when moving the ultrasonic imaging
apparatus. Hereinafter, the ultrasonic imaging apparatus will
be described in detail.

[0058] FIG. 4 is a control block diagram showing a con-
figuration related to movement ofan ultrasonic imaging appa-
ratus according to an embodiment of the present disclosure,
and FIG. 5 shows functions related to movement of an ultra-
sonic imaging apparatus according to an embodiment of the
present disclosure, which are displayed on a display unit of
the ultrasonic imaging apparatus.

[0059] AsshowninFIG. 4, an ultrasonic imaging apparatus
1 (see FIG. 1) according to an embodiment of the present
disclosure may further include components related to move-
ment of the ultrasonic imaging apparatus 1, other than the
components shown in FIGS. 2 and 3.

[0060] As shown in FIG. 4, the ultrasonic imaging appara-
tus 1 may include a movement sensor 600 configured to sense
movement of the ultrasonic imaging apparatus 1. The move-
ment sensor 600 may be one of various kinds of sensors that
can sense movement of the ultrasonic imaging apparatus 1.
For example, the movement sensor 600 may be a gyro sensor,
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an accelerometer, a position sensor, a motion sensor, or an
infrared sensor. [f the movement sensor 600 senses movement
of the ultrasonic imaging apparatus 1, the movement sensor
600 may transfer a signal notifying movement of the ultra-
sonic imaging apparatus 1 to the controller 500. If the con-
troller 500 receives the signal transferred from the movement
sensor 600, the controller 500 may determine that the ultra-
sonic imaging apparatus 1 starts to move, and display a list of
functions or tasks related to movement of the ultrasonic imag-
ing apparatus 1 on the display unit 550.

[0061] The input unit 540 may include a separate input
device to allow a user to input a command for setting a
movement mode of the ultrasonic imaging apparatus 1. For
example, the input unit 540 may include a mechanical type
button, an electronic type button, or a touch button to allow a
user to input a command for setting a movement mode. If a
user presses a movement mode setting button, the controller
500 may determine that the ultrasonic imaging apparatus 1
starts to move, like when receiving a signal transferred from
the movement sensor 600, and display a list of functions or
tasks related to movement of the ultrasonic imaging apparatus
1 on the display unit 550.

[0062] That is, when a user moves the ultrasonic imaging
apparatus 1 or inputs a command for setting the movement
mode through the input unit 540, the ultrasonic imaging appa-
ratus 1 according to the current embodiment may display alist
of functions or tasks related to movement of the ultrasonic
imaging apparatus 1 on the display unit 550.

[0063] As shown in FIG. 4, the ultrasonic imaging appara-
tus 1 may include a notifying unit 640 configured to notify the
start or end of the movement mode through sound or light.

[0064] The notifying unit 640 may include a speaker to
notify the start or end of the movement mode through prede-
termined signal sound or voice, a lamp to notify the start or
end of the movement mode through light, or a vibrator to
notify the start or end of the movement mode through vibra-
tions, although not limited to these. The display unit 550 may
also notify a user of the start or end of the movement mode
through predetermined text or a predetermined image.

[0065] Hereinafter, tasks or functions related to movement
of the ultrasonic imaging apparatus 1, which are displayed on
the display unit 550, will be described in detail.

[0066] As described above, if the movement sensor 600
senses movement of the ultrasonic imaging apparatus 1 or if
a user inputs a command for setting the movement mode
through the input unit 540, the display unit 550 may display a
list of functions or tasks related to movement of the ultrasonic
imaging apparatus 1, as shown in FIG. 5. For example, as
shown in FIG. 5, the display unit 550 may display a power-
off/power-saving function for a wireless probe, a power-off/
power-saving function for the ultrasonic imaging apparatus 1,
acastor unlock function, alock function for preventing move-
ment of the display unit 550, a function of recognizing instal-
lation of a registered probe, a function of recognizing exist-
ence/absence of gel, a shock absorbing function, an
ultrasound image storage and transmission function, etc.
Also, the display unit 550 may display a list of tasks, such as
plugging out a Local Area Network (LAN) line or a power
cable or arranging a probe cable, which a user needs to per-
form. Also, in order fora user to select a desired function to be
activated from among the displayed functions, the display
unit 500 may display a plurality of checkboxes corresponding
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to the individual functions. If the user selects a function to be
activated, the controller 500 may automatically activate the
selected function.

[0067] The user can select a desired one of the functions
displayed on the display unit 550 through the input unit 540 or
by touching, if the display unit 550 is a touch screen, the touch
screen. Also, the user may inspect a list of tasks displayed on
the display unit 550 to himself/herself perform a task or
function required for movement of the ultrasonic imaging
apparatus 1.

[0068] For example, if the user selects the castor unlock
function, the controller 500 may control locking elements of
the castors 8 to be unlocked. Also, the user may see castor
unlocking displayed on the display unit 550, and release the
locked states of the castors 8. That is, the user may select
functions that can be automatically activated by the controller
500 to activate the functions automatically, or the user may
inspect the list displayed on the display unit 550 and perform
a desired function or task.

[0069] If the user selects the lock function for preventing
movement of the display unit 550, the controller 500 may
operate a locking element 551 for preventing folding or
unfolding of the display unit 550 in order to prevent the
display unit 550 from being folded or unfolded. For example,
if the user wants to fold the display unit 550 in order to secure
a view, the user may fold the display unit 550 and select the
lock function. Then, the locking element 551 may operate in
the state in which the display unit 550 is folded, thus prevent-
ing the display unit 550 from being again unfolded during
movement of the ultrasonic imaging apparatus 1. Also, when
the user selects the lock function, the display unit 550 may be
automatically folded, and the locking element 551 may oper-
ate,

[0070] If the user selects the ultrasound image storage and
transmission function (“Store & Transmit Images” of FIG. 5),
the controller 500 may store a final ultrasound image trans-
mitted to a Picture Archiving and Communication System
(PACS) through a communication network before the ultra-
sonic imaging apparatus 1 moves, and automatically trans-
mit, when the ultrasonic imaging apparatus 1 is again con-
nected to the PACS through the communication network,
images acquired after the stored ultrasound image to the
PACS. That is, the ultrasound image storage and transmission
function enables, when the ultrasonic imaging apparatus 1 is
disconnected from the communication network due to move-
ment and then again connected to the communication net-
work, the controller 500 to transmit newly acquired images to
the PACS, without again transmitting already transmitted
images.

[0071] Ifthe user selects the function of recognizing instal-
lation of a registered probe, the controller 500 may determine
whether the number of probes registered in advance as probes
ofthe ultrasonic imaging apparatus 1 is equal to the number of
probes installed in a probe holder, and emit sound or light
through the notifying unit 640 if the number of the registered
probes is different from the number of the installed probes.
The controller 500 may receive a signal notifying that no
probe is installed in the probe holder, from a holder sensor
610 installed in the probe holder, and notify the fact through
the notifying unit 640.

[0072] However, the user may inspect the list to determine
whether the number of probes registered in the ultrasonic
imaging apparatus 1 is equalto the number of probes installed
in the probe holder. Also, if the user selects the function of
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recognizing existence/absence of gel, the controller 500 may
receive a signal notifying that no container including gel is
accommodated, from a sensor installed in a holder that
accommodates the container, and notify the fact through the
notifying unit 640.

[0073] Ifthe user selects the power-off/power-saving func-
tion for the ultrasonic imaging apparatus 1, the controller 500
may control a power supply 620 to power off the ultrasonic
imaging apparatus 1 or to convert to a power-saving mode.
Likewise, if the user selects the power-off/power-saving
function for the wireless probe, the controller 500 may con-
trol a wireless probe power supply 630 to power off the
wireless probe or to convert to a power-saving mode.

[0074] If the user selects the shock absorbing function
(“Shock Absorbing Device” of FIG. 5), the controller 500
may operate protectors installed at several locations of the
ultrasonic imaging apparatus 1 in order to provide a buffer
function against impacts. For example, the protectors may
swell like balloons to provide a buffer function against exter-
nal impacts. However, there may be provided any other kind
of shock absorbing devices as long as they can provide a
buffer function against external impacts.

[0075] Also, the user may inspect a list of tasks, such as
arranging a probe cable or plugging out a LAN line or a power
cable, which are displayed on the display unit 550, and per-
form a task of arranging the probe cable or plugging out the
LAN line or the power cable. If the power cable is in a
plugged-in state, the controller 500 may notify the fact using
sound or light through the notifying unit 640.

[0076] Meanwhile, when the user selects desired ones of
the displayed functions, the display unit 550 may display a
message (for example, “Would You Apply These to Move-
ment Mode?”) requesting confirmation on activation of the
selected functions before the selected functions are activated.
If the user confirms activation of the selected functions, the
controller 500 may control operations of components related
to the selected functions in order to activate the corresponding
functions.

[0077] As described above, by displaying various functions
or tasks needed for movement of the ultrasonic imaging appa-
ratus 1 on the display unit 550, a user can select and perform
necessary functions or tasks that need to be performed, with-
out forgetting them.

[0078] FIG. 6 is a flowchart illustrating a method of con-
trolling an ultrasonic imaging apparatus 1, according to an
embodiment of the present disclosure.

[0079] Referring to FIGS. 1,2, 3, 4, and 6, if the ultrasonic
imaging apparatus 1 moves in operation 700, the display unit
550 may display functions related to a movement mode, in
operation 710. Then, the controller 500 may activate a func-
tion selected by a user from among the displayed functions, in
operation 720.

[0080] Ifthe movement sensor 600 senses movement of the
ultrasonic imaging apparatus 1, the movement sensor 600
may transfer a signal notifying movement of the ultrasonic
imaging apparatus 1 to the controller 500. If the controller
500 receives the signal from the movement sensor 600, the
controller 500 may determine that the ultrasonic imaging
apparatus 1 starts to move, and display a list of functions or
tasks related to movement of the ultrasonic imaging apparatus
1 on the display unit 550.

[0081] The input unit 540 may include a separate input
device to allow a user to input a command for setting a
movement mode of the ultrasonic imaging apparatus 1. For
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example, the input unit 540 may include a movement mode
setting button to allow a user to input a command for setting
a movement mode. If a user presses the movement mode
setting button, the controller 500 may determine that the
ultrasonic imaging apparatus 1 starts to move, like when
receiving a signal transferred from the movement sensor 600,
and display a list of functions or tasks related to movement of
the ultrasonic imaging apparatus 1 on the display unit 550.

[0082] That is, when a user moves the ultrasonic imaging
apparatus 1 or inputs a command for setting a movement
mode through the input unit 540, the ultrasonic imaging appa-
ratus 1 according to the current embodiment may display a list
of functions or tasks related to movement of the ultrasonic
imaging apparatus 1 on the display unit 550.

[0083] As described above, if the movement sensor 600
senses movement of the ultrasonic imaging apparatus 1 or if
a user inputs a command for setting the movement mode
through the input unit 540, the display unit 550 may display a
list of functions or tasks related to movement of the ultrasonic
imaging apparatus 1, as shown in FIG. 5. For example, as
shown in FIG. 5, the display unit 550 may display a power-
off/power-saving function for a wireless probe, a power-off/
power-saving function for the ultrasonic imaging apparatus 1,
acastorunlock function, a lock function for preventing move-
ment of the display unit 550, a function of recognizing instal-
lation of a registered probe, a function of recognizing exist-
ence/absence of gel, a shock absorbing function, an
ultrasound image storage and transmission function, etc.
Also, the display unit 550 may display a list of tasks, such as
plugging out a Local Area Network (LAN) line or a power
cable or arranging a probe cable, which a user needs to per-
form. Also, in order for a user to selecta desired function to be
activated from among the displayed functions, the display
unit 500 may display a plurality of checkboxes corresponding
to the individual functions. If the user selects a function to be
activated, the controller 500 may automatically activate the
selected function. The user can select a desired one of the
functions displayed on the display unit 550 through the input
unit 540 or by touching, if the display unit 550 is a touch
screen, the touch screen. Also, the user may see a list of tasks
displayed on the display unit 550, and himself/herself per-
form a task or function required for movement of the ultra-
sonic imaging apparatus 1.

[0084] For example, if the user selects the castor unlock
function, the controller 500 may control locking elements of
the castors 8 to be unlocked. Also, the user may see castor
unlocking displayed on the display unit 550, and release the
locked states of the castors 8. That is, the user may select
functions that can be automatically activated by the controller
500 to activate the functions automatically, or the user may
inspect the list displayed on the display unit 550 and perform
a desired function or task.

[0085] If the user selects the lock function for preventing
movement of the display unit 550, the controller 500 may
operate a locking element 551 for preventing folding or
unfolding of the display unit 550 in order to prevent the
display unit 550 from being folded or unfolded. For example,
if the user wants to fold the display unit 550 in order to secure
a view, the user may fold the display unit 550 and select the
lock function. Then, the locking element 551 may operate in
the state in which the display unit 550 is folded, thus prevent-
ing the display unit 550 from being unfolded during move-
ment of the ultrasonic imaging apparatus 1. Also, when the
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user selects the lock function, the display unit 550 may be
automatically folded, and the locking element 551 may opet-
ate.

[0086] Ifthe user selects the ultrasound image storage and
transmission function (“Store & Transmit Images” of F1G. 5),
the controller 500 may store a final ultrasound image trans-
mitted to the PACS through a comniunication network before
the ultrasonic imaging apparatus 1 moves, and automatically
transmit, when the ultrasonic imaging apparatus 1 is again
connected to the PACS through the communication network,
images acquired after the stored ultrasound image to the
PACS. That is, the ultrasound image storage and transmission
function enables, when the ultrasonic imaging apparatus 1 is
disconnected from the communication network due to move-
ment and then again connected to the communication net-
work, the controller 500 to transmit newly acquired images to
the PACS, without again transmitting already transmitted
images.

[0087] Ifthe user selects the function of recognizing instal-
lation of a registered probe, the controller 500 may determine
whether the number of probes registered in advance as probes
of the ultrasonic imaging apparatus 1 is equal to the number of
probes installed in a probe holder, and emit sound or light
through the notifying unit 640 if the number of the registered
probes is different from the number of the installed probes.
The controller 500 may receive a signal notifying that no
probe is installed in the probe holder, from a holder sensor
610 installed in the probe holder, and notify the fact through
the notifying unit 640.

[0088] However, the user may inspect the list to determine
whether the number of probes registered in the ultrasonic
imaging apparatus 1 is equal to the number of probes installed
in the probe holder. Also, if the user selects the function of
recognizing existence/absence of gel, the controller 500 may
receive a signal notifying that no container that contains gel is
accommodated, from a sensor installed in a holder that
accommodates the container, and notify the fact through the
notifying unit 640.

[0089] Ifthe user selects the power-off/ power-saving func-
tion for the ultrasonic imaging apparatus 1, the controller 500
may control a power supply 620 to power off the ultrasonic
imaging apparatus 1 or to convert to a power-saving mode.
Likewise, if the user selects the power-oftf/power-saving
function for the wireless probe, the controller 500 may con-
trol a wireless probe power supply 630 to power off the
wireless probe or to convert to a power-saving mode.

[0090] If the user selects the shock absorbing function
(“Shock Absorbing Device” of FIG. 5), the controller may
operate protectors installed at several locations of the ultra-
sonic imaging apparatus 1 in order to provide a buffer func-
tion against impacts. For example, the protectors may swell
like balloons to provide a buffer function against external
impacts. However, there may be provided any other kind of
shock absorbing devices as long as they can provide a buffer
function against external impacts.

[0091] Also, the user may inspect a list of tasks, such as
arranging a probe cable or plugging out a LAN line or a power
cable, which is displayed on the display unit 550, and perform
a task of arranging the probe cable or plugging out the LAN
line or the power cable. If the power cable is in a plugged-in
state, the notifying unit 640 may notify the fact through sound
or light.

[0092] Meanwhile, when the user selects desired ones of
the displayed functions, the display unit 550 may display a



US 2016/0183920 A1

message (for example, “Would You Apply These to Move-
ment Mode ?”) requesting confirmation on activation of the
selected functions before the selected functions are activated.
If the user confirms activation of the selected functions, the
controller 500 may control operations of components related
to the selected functions in order to activate the corresponding
functions.

[0093] As described above, by displaying various functions
or tasks needed for movement of the ultrasonic imaging appa-
ratus 1 on the display unit 550, a user can select and perform
necessary functions or tasks that need to be performed, with-
out forgetting them.

[0094] Although a few embodiments of the present disclo-
sure have been shown and described, it would be appreciated
by those skilled in the art that changes may be made in these
embodiments without departing from the principles and spirit
of the disclosure, the scope of which is defined in the claims
and their equivalents.

What is claimed is:

1. An ultrasonic imaging apparatus comprising:

a display unit configured to display one or more functions
related to movement of the ultrasonic imaging apparatus
when the ultrasonic imaging apparatus moves; and

a controller configured to activate a function selected by a
user from among the one or more functions displayed on
the display unit.

2. The ultrasonic imaging apparatus according to claim 1,
further comprising a sensor configured to sense movement of
the ultrasonic imaging apparatus, wherein if the sensor senses
movement of the ultrasonic imaging apparatus, the display
unit displays the one or more functions related to movement
of the ultrasonic imaging apparatus.

3. The ultrasonic imaging apparatus according to claim 2,
wherein the sensor includes at least one of an accelerometer,
a gyro sensor, a position sensor, a motion sensot, or an infra-
red sensor, which is configured to sense movement of the
ultrasonic imaging apparatus.

4. The ultrasonic imaging apparatus according to claim 1,
further comprising an input unit configured to receive a com-
mand for setting a movement mode of the ultrasonic imaging
apparatus, wherein if the input unit receives the command for
setting the movement mode, the display unit displays the one
or more functions related to movement of the ultrasonic imag-
ing apparatus.

5. The ultrasonic imaging apparatus according to claim 4,
wherein the input unit comprises at least one of a mechanical
type button, an electronic type button, or a touch button to
allow a user to input the command for setting the movement
mode.

6. The ultrasonic imaging apparatus according to claim 1,
further comprising a notifying unit configured to notify
movement of the ultrasonic imaging apparatus when the
ultrasonic imaging apparatus moves.

7. The ultrasonic imaging apparatus according to claim 6,
wherein the notifying unit comprises at least one of a speaker

Jun. 30, 2016

configured to notify movement of the ultrasonic imaging
apparatus through sound, a lamp configured to notify move-
ment of the ultrasonic imaging apparatus through light, and a
vibrator configured to notify movement of the ultrasonic
imaging apparatus through vibrations.

8. The ultrasonic imaging apparatus according to claim 1,
wherein the display unit displays text or an image to notify
movement of the ultrasonic imaging apparatus when the
ultrasonic imaging apparatus maoves.

9. The ultrasonic imaging apparatus according to claim 1,
wherein the one or more functions related to movement of the
ultrasonic imaging apparatus include at least one function
among a power-off/power-saving function for a wireless
probe, a power-off/power-saving function for the ultrasonic
imaging apparatus, a castor unlock function, a lock function
for preventing movement of the display unit, a function of
recognizing installation of a registered probe, a function of
recognizing existence/absence of gel, a shock absorbing
function, and an ultrasound image storage and transmission
fanction.

10. The ultrasonic imaging apparatus according to claim 9,
wherein if the ultrasound image storage and transmission
function is selected by a user, the controller stores at least one
image transmitted to a Picture Archiving and Communication
System (PACS) before the ultrasonic imaging apparatus
moves, and transmits images acquired after the stored image
to the PACS if the ultrasonic imaging apparatus is again
connected to the PACS.

11. The ultrasonic imaging apparatus according to claim 9,
further comprising a holder in which the probe and the gel are
contained, the holder comprising a sensor configured to sense
the probe and the gel.

12. The ultrasonic imaging apparatus according to claim 1,
wherein when the ultrasonic imaging apparatus moves, the
display unit displays a list of tasks needed for movement of
the ultrasonic imaging apparatus.

13. The ultrasonic imaging apparatus according to claim
12, wherein the list of tasks includes a task of plugging out a
Local Area Network (LAN) line or a power cable or a task of
arranging a probe cable.

14. The ultrasonic imaging apparatus according to claim 1,
wherein if'a function is selected by a user from among the one
or more functions displayed on the display unit, the display
unit displays a message requesting confirmation on activation
of the selected function.

15. A method of controlling an ultrasonic imaging appara-
tus, comprising;

displaying one or more functions related to movement of

the ultrasonic imaging apparatus when the ultrasonic
imaging apparatus moves; and

activating a function selected by a user from among the one

or more functions displayed on the display unit.
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