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FIG. 8A
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ULTRASONIC DIAGNOSTIC APPARATUS
AND CONTROL METHOD THEREOF

CROSS-REFERENCE TO RELATED
APPLICATION(S)

[0001] This application is based on and claims priority
under 35 U.S.C. § 119 to Korean Patent Application No.
10-2018-0032528, filed on Mar. 21, 2018 in the Korean
Intellectual Property Office, the disclosure of which is
incorporated by reference in its entirety.

TECHNICAL FIELD

[0002] Embodiments of the present disclosure relate to an
ultrasonic diagnostic apparatus and a control method
thereof, and more particularly, to an ultrasonic diagnostic
apparatus that can perform a vascular regurgitation test more
easily, and a control method thereof.

BACKGROUND

[0003] An ultrasonic diagnostic apparatus is an apparatus
which irradiates ultrasonic waves toward a target point
inside an object from the surface of the object, and receives
echo ultrasonic waves reflected from the target point so as to
non-invasively obtain a tomographic image of soft tissue of
the object or an image of blood flow of the object.

[0004] The ultrasonic diagnostic apparatus has a compact
size and is cheaper, compared to other medical imaging
apparatuses, such as an X-ray imaging apparatus, a Com-
puterized Tomography (CT) scanner, and a Magnetic Reso-
nance Image (MRI) apparatus, and is widely used because it
can display diagnosis images in real time.

[0005] The ultrasonic diagnostic apparatus includes a
probe to transmit ultrasonic waves to the object and to
receive echo ultrasonic waves reflected from the object, in
order to obtain an ultrasonic image of the object.

[0006] Meanwhile, in a conventional ultrasonic diagnosis
for examining a blood vessel of the object, an examiner
manually evaluates the function of the blood vessel by
inducing regurgitation of blood. In this case, the examiner
has the inconvenience of placing the probe on the object
with one hand and performing the squeezing and releasing
with the other hand.

[0007] Further, even in the case of performing the squee-
geeing and releasing with a pressing device such as a
conventional blood pressure cuff, the examiner has to incon-
veniently carry out the test while continuously moving the
pressing device.

SUMMARY

[0008] Therefore, it is an aspect of the present disclosure
to provide an ultrasonic diagnostic apparatus for recognizing
a position of a probe and sequentially pressing a part of an
object according to a workflow, thereby eliminating a user’s
inconvenience and shortening a vascular regurgitation test
time, and a control method thereof.

[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] In accordance with an aspect of the present disclo-
sure, an ultrasonic diagnostic apparatus includes: a probe
configured to irradiate an ultrasonic signal to an object and
receive the ultrasonic signal reflected from the object; a
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pressure device configured to contract or expand a blood
vessel of the object and is divided into a plurality of regions;
and a controller configured to operate in one region of the
plurality of regions to generate an image related to the blood
vessel of the object and sequentially operate in other regions
of the plurality of regions.

[0011] The pressure device may include a detector con-
figured to detect a pressure transmitted by the probe. The
controller may determine the one region of the pressure
device based on a contact region of the probe transmitted by
the detector.

[0012] The pressure device may be provided with a mate-
rial capable of transmitting the ultrasonic signal irradiated
by the probe.

[0013] The pressure device may contract or expand the
blood vessel using at least one of voltage, air, fluid and oil.
[0014] The controller may generate a color Doppler image
based on the ultrasonic signal transmitted by the probe and
determine the presence or absence of regurgitation of blood
and the regurgitation occurrence time based on the generated
color Doppler image.

[0015] The controller may sequentially operate in the
other regions of the plurality of regions based on a prede-
termined order and time after the color Doppler image is
generated.

[0016] The ultrasonic diagnostic apparatus may further
include: an inputter configured to receive an input command
related to a test part of the object. The controller may
determine a position of the pressure device based on the test
part.

[0017] The controller may change the order of operating
the other regions of the plurality of regions based on a user’s
command transmitted by the inputter.

[0018] The controller may adjust at least one of operation
order, contraction strength, contraction time, expansion
strength and expansion time of the pressure device based on
a user’s command transmitted by the inputter.

[0019] The ultrasonic diagnostic apparatus may further
include: a display configured to display the generated image.
The display may display a position of the probe determined
based on the contact region of the probe.

[0020] In accordance with another aspect of the present
disclosure, a control method of an ultrasonic diagnostic
apparatus which comprises a pressure device divided into a
plurality of regions includes: controlling the pressure device
so that one region of the plurality of regions contracts or
expands a blood vessel of an object; irradiating an ultrasonic
signal to the object and receiving the ultrasonic signal
reflected from the object; generating an image related to the
blood vessel of the object based on the received ultrasonic
signal; and re-controlling the pressure device so that other
regions of the plurality of regions are sequentially operated
in.

[0021] The pressure device may include a detector con-
figured to detect a pressure transmitted by the probe. The
controlling may include determining the one region of the
pressure device based on a contact region of the probe
transmitted by the detector.

[0022] The pressure device may be provided with a mate-
rial capable of transmitting the ultrasonic signal.

[0023] The pressure device may contract or expand the
blood vessel using at least one of voltage, air, fluid and oil.
[0024] The generating may include generating a color
Doppler image based on the ultrasonic signal; and deter-
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mining the presence or absence of regurgitation of blood and
the regurgitation occurrence time based on the generated
color Doppler image.

[0025] The controlling may include re-controlling the
pressure device to sequentially operate in the other regions
of the plurality of regions based on a predetermined order
and time after the color Doppler image is generated.
[0026] The method may further include receiving an input
command related to a test part of the object. The controlling
may include determining a position of the pressure device
based on the test part.

[0027] The controlling may include changing the order of
operating the other regions of the plurality of regions based
on a user’s command.

[0028] The controlling may include adjusting at least one
of operation order, contraction strength, contraction time,
expansion strength and expansion time of the pressure
device based on the input command.

[0029] The method may further include displaying the
generated image. The displaying may include displaying a
position of the probe determined based on the contact
region.

BRIEF DESCRIPTION OF THE DRAWINGS

[0030] These and/or other aspects of the disclosure will
become apparent and more readily appreciated from the
following description of the embodiments, taken in conjunc-
tion with the accompanying drawings of which:

[0031] FIG. 1 is a view illustrating an appearance of an
ultrasonic diagnostic apparatus according to an embodi-
ment;

[0032] FIG. 2 is a view illustrating an appearance of an
ultrasonic probe including a 1-Dimensional (1D) array trans-
ducer according to an embodiment;

[0033] FIG. 3 is a view illustrating an appearance of the
ultrasonic probe including a 2-Dimensional (2D) array trans-
ducer according to an embodiment;

[0034] FIG. 4 is a view illustrating a relationship between
a pressure device, an ultrasonic probe, and a main body
according to an embodiment;

[0035] FIG. 5 is a control block diagram of the ultrasonic
diagnostic apparatus according to an embodiment;

[0036] FIG. 6 is a flowchart illustrating a control method
of the ultrasonic diagnostic apparatus according to an
embodiment;

[0037] FIG. 7 is a flowchart for describing an operation of
the ultrasonic diagnostic apparatus in more detail;

[0038] FIGS. 8A to 8D are views for supplementing the
procedure of FIG. 7,

[0039] FIG.9is a view illustrating one part of the pressure
device according to an embodiment;

[0040] FIG. 10 is a view illustrating an appearance of a
detector provided only in one part according to another
embodiment;

[0041] FIG. 11 is a flowchart for describing a method in
which the ultrasonic diagnostic apparatus performs a blood
vessel test in one area of the pressure device;

[0042] FIG. 12 is a view illustrating the flowchart of FIG.
11 as a workflow;

[0043] FIG. 13 is a view illustrating an interface according
to another embodiment; and

[0044] FIG. 14 is a view illustrating an example in which
the ultrasonic diagnostic apparatus displays a user interface
associated with the pressure device.
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DETAILED DESCRIPTION

[0045] Configurations illustrated in the embodiments and
the drawings described in the present specification are only
the preferred embodiments of the present disclosure, and
thus it is to be understood that various modified examples,
which may replace the embodiments and the drawings
described in the present specification, are possible when
filing the present application.

[0046] Also, like reference numerals or symbols denoted
in the drawings of the present specification represent mem-
bers or components that perform substantially the same
functions.

[0047] The terms used in the present specification are used
to describe the embodiments of the present disclosure.
Accordingly, it should be apparent to those skilled in the art
that the following description of exemplary embodiments of
the present disclosure is provided for illustrative purposes
only and not for the purpose of limiting the disclosure as
defined by the appended claims and their equivalents. It is to
be understood that the singular forms “a,” “an,” and “the”
include plural referents unless the context clearly dictates
otherwise. It will be understood that when the terms
“includes,” “comprises,” “including,” and/or “comprising,”
when used in this specification, specify the presence of
stated features, figures, steps, components, or combinations
thereof, but do not preclude the presence or addition of one
or more other features, figures, steps, components, members,
or combinations thereof.

[0048] It will be understood that, although the terms first,
second, etc. may be used herein to describe various com-
ponents, these components should not be limited by these
terms. These terms are only used to distinguish one com-
ponent from another. For example, a first component could
be termed a second component, and, similarly, a second
component could be termed a first component, without
departing from the scope of the present disclosure.

[0049] As used herein, the term “and/or” includes any and
all combinations of one or more of associated listed items.
[0050] Also, the terms “front,” “rear,” “upper,” and
“lower,” when used in this description, are defined based on
the drawings, and the shapes and locations of the corre-
sponding components are not limited by the terms.

[0051] Hereinafter, the embodiments of the present dis-
closure will be described in detail with reference to the
accompanying drawings.

[0052] FIG. 1 is a view illustrating an appearance of an
ultrasonic diagnostic apparatus according to an embodiment.
[0053] Referring to FIG. 1, an ultrasonic diagnostic appa-
ratus 1 may include a main body 200, an ultrasonic probe
100 for transmitting an ultrasonic signal to an object Ob to
be diagnosed and receiving a signal reflected from the object
Ob, and a pressure device 10 for contracting or expanding a
blood vessel of the object Ob.

[0054] First, the pressure device 10 may be divided into a
plurality of regions, and may sequentially operate in one
region to another region based on a signal transmitted from
the main body 200. Particularly, each region of the pressure
device 10 may be operated in to contract or expand the blood
vessel of the object Ob based on the signal transmitted from
the main body 200.

[0055] Here, the object Ob may be a human or an animal
having the blood vessel, although not limited to these. That
is, the object Ob may be anything whose internal structure
can be imaged by the ultrasonic diagnostic apparatus 1.
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[0056] The pressure device 10 may be attached to a lower
body of the object Ob, as illustrated in FIG. 1. Hereinafter,
the pressure device 10 is illustrated attached to the lower
body of the object Ob to press the object Ob. However, the
shape of the pressure device is not limited to that illustrated
in FIG. 1, and may be formed in various shapes. Also, unlike
FIG. 1, the pressure device 10 may be attached not only to
the lower body limbs but also to the upper body of the object
Ob, and may be changed into various shapes.

[0057] The pressure device 10 may expand one region of
the plurality of regions using at least one of air, fluid and oil.
When one region of the pressure device 10 is expanded, the
blood vessel of the object Ob enclosed in one region may be
contracted under pressure. Conversely, when one region of
the pressure device 10 is contracted, the blood vessel of the
corresponding object Ob may be expanded.

[0058] On the other hand, the pressure device 10 may
expand or contract the blood vessel of the object Ob through
air, fluid and oil as well as electrical shock.

[0059] The ultrasonic probe 100 may be positioned in one
region of the pressure device 10 by a user U. The ultrasonic
probe 100 may irradiate the ultrasonic signal through one
area of the pressure device 10 and receive an echo ultrasonic
signal reflected from the object Ob and passed through the
pressure device 10. The ultrasonic probe 100 may include a
transducer T for converting electrical signals into ultrasonic
waves and vice versa, a male connector 121 physically
coupled with a female connector 280 of the main body 200
and configured to transmit/receive signals to/from the main
body 200, and a cable 120 connecting the transducer T to the
male connector 121.

[0060] The transducer T may generate ultrasonic waves
according to alternating-current power applied thereto. More
particularly, the transducer T may receive alternating-current
power from an external power supply or from an internal
power storage unit, for example, a battery. A vibrator of the
transducer T may vibrate according to the alternating-cur-
rent power to generate ultrasonic waves.

[0061] One end of the cable 120 may be connected to the
transducer T, and the other end of the cable 120 may be
connected to the male connector 121, so as to connect the
transducer T to the male connector 121. The male connector
121 may physically couple with the female connector 280 of
the main body 200. The male connector 121 may transfer
electrical signals generated by the transducer T to the female
connector 280, or may receive control signals generated by
the main body 200 from the female connector 280.

[0062] The main body 200 may receive an electrical signal
transmitted from the transducer T through the cable 120 and
output the electrical signal as an image.

[0063] The main body 200 may be provided with a holder
220 and the user U may store the ultrasonic probe 100 by
holding the ultrasonic probe 100 with the holder 220 when
the ultrasonic diagnostic apparatus 1 is not used. In FIG. 1,
the holder 220 for holding the ultrasonic probe 100 is
illustrated as being provided on a control panel 210. How-
ever, the holder 220 may be provided on the main body 200
according to the user’s convenience. It is also possible that
the holder 220 is provided on both the main body 200 and
the control panel 210.

[0064] The main body 200 may be provided with a mobile
device 290 so as to move the ultrasonic diagnostic apparatus
1. The mobile device 290 may be a plurality of casters
provided on the bottom surface of the main body 200. The

Sep. 26, 2019

casters may be aligned to allow the main body 200 to run in
a specific direction, or may be freely movably provided to be
movable in an arbitrary direction or may be locked to stop
at a specific position.

[0065] The main body 200 may include a display 260 and
the control panel 210. The control panel 210 may be
provided with an inputter 240 for the user U to control the
ultrasonic diagnostic apparatus 1. The inputter 240 may
receive various control commands such as setting informa-
tion about the ultrasonic probe 100 and the operation order
of the pressure device 10, from the user U.

[0066] For example, the setting information about the
ultrasonic probe 100 may include gain information, zoom
information, focus information, Time Gain Compensation
(TGC) information, depth information, frequency informa-
tion, power information, frame average information, and
dynamic range information.

[0067] Also, the command about the operation order of the
pressure device 10 may include an order of whether or not
the blood vessel of the object Ob is contracted or expanded
from any of the plurality of regions.

[0068] In addition, the inputter 240 may receive various
commands and is not limited.

[0069] Meanwhile, the inputter 240 may be implemented
as a mouse, a keyboard, a foot switch, or a foot pedal. For
example, the keyboard may be hardwarily implemented. The
keyboard may include at least one of a switch, a key, a
joystick, and a trackball. According to another example, the
keyboard may be softwarily implemented, like a Graphic
User Interface (GUI). In this case, the keyboard may be
displayed on the display 260. The foot switch or the foot
pedal may be disposed below the main body 200, so that the
user can control the operation of the ultrasonic diagnostic
apparatus 1 using the foot pedal.

[0070] The display 260 may display an ultrasonic image of
atarget part of the object Ob. The ultrasonic image displayed
on the display 260 may be a 2D ultrasonic image or a 3D
ultrasonic image. The display 260 may display various
ultrasonic images according to operation modes of the
ultrasonic diagnostic apparatus 1. Also, the display 260 may
display information related to an operation state of the
ultrasonic probe 100, as well as a menu or guidance needed
for ultrasonic diagnosis.

[0071] The display 260 may visually output the position of
the ultrasonic probe 100 detected by the pressure device 10
through a plurality of regions of the pressure device 10 or
icons exemplified by the object Ob.

[0072] Meanwhile, the display 260 may be implemented
as a Cathode Ray Tube (CRT), a Liquid Crystal Display
(LCD), a Light Emitting Diode (LED) display, a Plasma
Display Panel (PDP) display, an Organic Light Emitting
Diode (OLED) display, etc., which are well-known in the
art.

[0073] An auxiliary display 261 may be provided on the
control panel 210. The auxiliary display 261 may provide
related information such as a menu or an auxiliary image for
optimizing the ultrasonic image or may provide a graphical
interface to the user U.

[0074] When the display 260 and the auxiliary display 261
are implemented as a touch screen type, the display 260 and
the auxiliary display 261 may also perform the functions of
the inputter 240. That is, the main body 200 may receive
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various commands from the user U through at least one of
the display 260, the auxiliary display 261 and the inputter
240.

[0075] Although not illustrated in the figure, the main
body 200 may be provided with a voice recognition sensor
and may receive a voice command from the user U or may
include other configurations not described.

[0076] FIG. 2 is a view illustrating an appearance of an
ultrasonic probe including a 1-Dimensional (1D) array trans-
ducer according to an embodiment, and FIG. 3 is a view
illustrating an appearance of the ultrasonic probe including
a 2-Dimensional (2D) array transducer according to an
embodiment. Hereinafter, the description will be made
together to prevent duplication of description.

[0077] The ultrasonic probe 100 may contact the pressure
device 10 to irradiate the object Ob with the ultrasonic
signal.

[0078] Particularly, the ultrasonic probe 100 may irradiate
the ultrasonic signal according to a control command signal
transmitted from the main body 200. The ultrasonic probe
100 may include the transducer T for converting the ultra-
sonic signal into an electrical signal and vice versa accord-
ing to the control command. The transducer T may be
implemented as a 1D or 2D transducer array.

[0079] For example, the transducer T may include a 1D
transducer array T1 as illustrated in FIG. 2. In another
embodiment, the transducer T may include a 2D transducer
array T2 as illustrated in FIG. 3.

[0080] Each of the transducer T elements constituting the
transducer array may convert the ultrasonic signal into an
electrical signal and vice versa. For this, the transducer T
element may be a magnetostrictive ultrasonic transducer
using the magnetostrictive effect of a magnetic material, a
piezoelectric ultrasonic transducer or a piezoelectric Micro-
machined Ultrasonic Transducer (pMUT) using the piezo-
electric effect of a piezoelectric material, or a capacitive
Micromachined Ultrasonic Transducer (¢cMUT) that trans-
mits and receives ultrasonic waves using vibration of several
hundreds or thousands of micromachined thin films.
[0081] Meanwhile, the transducer T may be linearly
aligned or may be convexly aligned. In both cases, the
ultrasonic probe 100 may operate according to the same
operation principle, however, when the ultrasonic probe 100
includes the convex transducer T in a convex shape, the
ultrasonic waves irradiated from the transducer T may be in
the shape of a fan, and accordingly, the ultrasonic image may
also be created in the shape of a fan.

[0082] The transducer T of the ultrasonic probe 100 may
include the 2D transducer array T2, as illustrated in FIG. 3.
When the transducer T includes the 2D transducer array, the
inside of the object Ob may be three-dimensionally imaged.
[0083] Each of the transducer T elements constituting the
2D transducer array T2 may be the same as each of the
transducer T elements constituting the 1D transducer array
T1, and accordingly, a detailed description thereof will be
omitted.

[0084] FIG. 4 is a view illustrating a relationship between
a pressure device, an ultrasonic probe, and a main body
according to an embodiment.

[0085] Referring to FIG. 4, the ultrasonic diagnostic appa-
ratus 1 may include the pressure device 10, the ultrasonic
probe 100 and the main body 200. The ultrasonic probe 100
may contact a region other than a region where the pressure
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device 10 contracts or expands the blood vessel and irradiate
the ultrasonic signal toward the target part of the object Ob,
i.e., the blood vessel.

[0086] For example, the ultrasonic probe 100 may irradi-
ate a plane wave to the object Ob through the 2D transducer
array T2. Here, the plane wave refers to the ultrasonic signal
in the form of the 2D plane.

[0087] The ultrasonic probe 100 may convert the ultra-
sonic signal reflected from the object Ob, that is, the echo
ultrasonic signal passed through the pressure device 10, into
an electrical signal, and then transmit the electrical signal to
the main body 200.

[0088] The main body 200 may non-invasively obtain a
tomographic image of soft tissue of the object or an image
of blood flow of the object based on the converted electrical
signal and may provide it to the user U.

[0089] At this time, the main body 200 may include a main
controller 250 (see FIG. 5) for performing an image pro-
cessing process of converting the received echo ultrasonic
signal into an ultrasonic image. The main controller 250 may
be implemented in the form of hardware such as a processor
and a graphic processor, or may be implemented in the form
of software that can be executed on hardware. The operation
of the main controller 250 will be described in detail later.
[0090] Meanwhile, the ultrasonic probe 100 may generate
a direct ultrasonic image using the received echo ultrasonic
signal, and then transmit the ultrasonic image generated by
the main body 200.

[0091] The generated ultrasonic image may be stored in a
memory 251 in the main body 200. In addition, the ultra-
sonic image may be stored in a web storage or a cloud server
that performs a storage function on the web.

[0092] The ultrasonic diagnostic apparatus 1 may control
the pressure device 10 divided into the plurality of regions
to provide convenience for a regurgitation test of the blood
vessel for long-time examination. To this end, the ultrasonic
diagnostic apparatus 1 may sequentially operate in the
plurality of regions on the basis of a predetermined work-
flow or the position of the ultrasonic probe 100.

[0093] In addition, the ultrasonic diagnostic apparatus 1
may generate a color Doppler image generated from the
echo ultrasonic signal in order to shorten a test time, and
determine the presence or absence of regurgitation and the
regurgitation time of the blood based on the generated color
Doppler image.

[0094] Hereinafter, the operation of the ultrasonic diag-
nostic apparatus 1 will be described in detail with reference
to the internal configurations thereof.

[0095] FIG. 5 is a control block diagram of the ultrasonic
diagnostic apparatus according to an embodiment.

[0096] Referring to FIG. 5, the ultrasonic diagnostic appa-
ratus 1 may include the pressure device 10, the ultrasonic
probe 100 and the main body 200.

[0097] Particularly, the pressure device 10 may be com-
posed of the plurality of regions, and include a detector 12
for detecting the ultrasonic probe 100 for each region, an
operator 13 for expanding or contracting the blood vessel of
the object Ob, and a pressure controller 15 for controlling
the configurations.

[0098] The detector 12 may be provided with a sensor that
detects a pressure generated by the user U positioning one of
the plurality of regions with the ultrasonic probe 100, or a
material that generates a signal by the pressure.
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[0099] The operator 13 may contract or expand the blood
vessel of the object Ob using at least one of voltage, air, fluid
and oil based on the signal transmitted from the pressure
controller 15. For example, the operator 13 may inject air,
fluid or oil into one of the plurality of regions to expand or
contract the region, thereby contracting or expanding the
blood vessel. As another example, the operator 13 may apply
an electric shock to the blood vessel in one region using the
voltage to contract or expand the blood vessel. In addition,
the operator 13 may contract or expand the blood vessel
through various embodiments of the art.

[0100] The pressure controller 15 may sequentially oper-
ate in the plurality of regions under the control of the main
body 200 to contract or expand the blood vessel.

[0101] The pressure controller 15 may transmit the signal
transmitted from the detector 12 to the main body 200 or
may determine whether the ultrasonic probe 100 is posi-
tioned in which of the plurality of regions. For example,
when the pressure transmitted from the detector 12 is greater
than or equal to a reference value, the pressure controller 15
may determine whether the ultrasonic probe 100 is posi-
tioned in the current region.

[0102] On the other hand, the pressure device 10 need not
necessarily include a hardware chip such as the pressure
controller 15, and may operate under the control of the main
body 200. In this case, the pressure device 10 may consist
only of the detector 12 and the operator 13.

[0103] The ultrasonic probe 100 may include a power
supply 110 for supplying power to each configuration of the
ultrasonic probe 100, the transducer T for receiving the echo
ultrasonic signal reflected from the object Ob after irradiat-
ing the ultrasonic signal with the object Ob and converting
the echo ultrasonic signal into an electrical signal, a probe
communicator 130 for transmitting and receiving various
signals to and from the main body 200 or an external device,
and a probe controller 150 for controlling the overall opera-
tion of the ultrasonic probe 100.

[0104] First, the power supply 110 may supply power to
the ultrasonic probe 100. Particularly, the power supply 110
may convert electrical energy into chemical energy and
accumulate the chemical energy, and convert the accumu-
lated chemical energy into electrical energy to supply power.
The power supply 110 may be implemented as a lithium ion
battery, a nickel metal hydride battery, a polymer battery, or
the like. However, the power supply 110 is not limited to the
above-described example. The power supply 110 may be
embodied in various types of batteries that are built in the
ultrasonic probe 100 and may supply power.

[0105] The power supply 110 may be charged through a
wired charging method that directly connects to a charging
apparatus, or through a wireless charging method. That is,
the charging method of the power supply 110 may be
performed according to various known methods, and the
charging method is not limited.

[0106] When the ultrasonic probe 100 is connected to the
main body 200 through the wired communication method,
the power supply 110 may or may not be included in the
ultrasonic probe 100 as needed, and is not limited to FIG. 5.
[0107] The transducer T has been described in FIGS. 1 to
3, and accordingly, a detailed description thereof will be
omitted.

[0108] The probe communicator 130 may communicate
with the main body 200 or the external device of the
ultrasonic diagnostic apparatus 1 and may transmit the
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electrical signal converted by the transducer T. When the
ultrasonic probe 100 generates the image based on the
converted electrical signal, the ultrasonic probe 100 may
transmit the generated image to the outside through the
probe communicator 130.

[0109] The probe controller 150 may generate a control
signal according to a control command of the user and may
control the operation of the components of the ultrasonic
probe 100 through the generated control signal. The trans-
ducer array included in the transducer T may combine the
converted electrical signals to perform beamforming to
perform a time delay.

[0110] That s, the probe controller 150 may include all the
general operations or configurations performed by the ultra-
sonic probe 100, and may be a hardware processor or a
memory that can be integrated into a system on chip (SOC).
[0111] The main body 200 may include a communicator
230 for communicating with the pressure device 10, the
ultrasonic probe 100 and the outside of the ultrasonic
diagnostic apparatus 1, the inputter 240 for receiving the
users input command, the memory 251 for storing various
data such as the generated image and the operation order of
the pressure device 10, the display 260 for outputting the
generated image, and the main controller for controlling the
overall various configurations of the main body 200 and all
of the configurations of the ultrasonic diagnostic apparatus
1.

[0112] Particularly, the communicator 230 may receive a
result of the detection of the ultrasonic probe 100 transmit-
ted by the pressure device 10, transmit a command for
controlling the ultrasonic probe 100 to irradiate the ultra-
sonic signal on the object Ob, and receive the converted
signal based on the echo ultrasonic signal.

[0113] In addition, the communicator 230 may transmit
the ultrasonic image generated by the main controller 250 to
the outside, and may receive a command that the user U
transmits remotely through the external device.

[0114] Meanwhile, the communicator 230 may include
one or more components to enable wireless communication
or wired communication with the external device. For
example, the communicator 230 may include at least one of
a short-range communication module, a wired communica-
tion module, and a wireless communication module.
[0115] The short-range communication module may
include various short-range communication modules to
transmit/receive signals using a wireless communication
network within a short distance range, such as a Bluetooth
module, an infrared communication module, a Radio Fre-
quency Identification (RFID) communication module, a
WLAN communication module, an NFC communication
module, and a Zigbee communication module.

[0116] The wired communication module may include
various cable communication modules, such as a Universal
Serial Bus (USB), High Definition Multimedia Interface
(HDMTI), Digital Visual Interface (DVI), Recommended
Standard 232 (RS-232), Power Line Communication (PLC),
and Plain Old Telephone Service (POTS), as well as various
wired communication modules, such as a Local Area Net-
work (LAN) module, a Wide Area Network (WAN) module,
and a Value Added Network (VAN) module.

[0117] The wireless communication module may include
wireless communication modules supporting various wire-
less communication methods, such as Global System for
Mobile Communication (GSM), Code Division Multiple
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Access (CDMA), Wideband Code Division Multiple Access
(WCDMA), Universal Mobile Telecommunications System
(UMTS), Time Division Multiple Access (TDMA), and
Long Term Evolution (LTE), as well as a Wi-Fi module and
a Wireless broadband (Wibro) module.

[0118] The inputter 240 may receive at least one of various
input commands from the user U. Particularly, the inputter
240 may include various start commands for performing the
blood vessel test, commands for operating the plurality of
regions provided in the pressure device 10, commands for
entering a color Doppler mode, and commands for pulse
wave or sample volume setting. In addition, the inputter 240
may receive various commands from the user U, and the
disclosure is not limited to the above.

[0119] Meanwhile, the inputter 240 may be implemented
in various hardware devices and provided in the control
panel 210, and a detailed description thereof will be omitted.
[0120] The memory 251 may store a control program for
controlling the components of the main body 200, an appli-
cation or data for the entire operation of the ultrasonic
diagnostic apparatus 1.

[0121] The memory 251 may previously store the order of
controlling the plurality of regions of the pressure device 10
during the blood vessel test, store the detection result of the
ultrasonic probe 100, and refer to the next test progress.
[0122] Further, the memory 251 may store a program
(hereinafter referred to as a guide program) that can guide
the diagnosis of the object Ob. In order to perform the blood
vessel test through the ultrasonic diagnostic apparatus 1, the
test should be carried out in the plurality of regions and
accompanied by a detailed test step performed in each
region. Accordingly, the memory 251 may provide the
stored guide program to the main controller 250 for smooth
progress of the user’s test.

[0123] For example, the guide program may output the
object Ob or one region of the pressure device 10 through
the display 160 so that a first region of the plurality of
regions is tested.

[0124] When the ultrasonic probe 100 is positioned in the
first region where the user U is displayed, the main body 200
may control the pressure device 10 to operate in the region
positioned below the first region. As a result, the blood
vessel is contracted or expanded and the color Doppler
image is formed. The guide program may guide the user U
to proceed with the work of determining the regurgitation of
the blood flow after the color Doppler image is generated.
[0125] In addition, the guide program may guide the user
U to proceed with the test of a second region after the test
of the first region has proceeded. The second region may
include one region of the plurality of regions separated by
the pressure device 10 except for the first region. The order
of the first region and the second region may vary according
to the position of the first region and may be based on a
pre-stored order.

[0126] When the user U places the ultrasonic probe 100 in
a third region instead of the second region presented by the
guide program, the guide program may skip the second
region and guide the test progress to the third region.
[0127] Meanwhile, the memory 251 may be implemented
through at least one type of storage medium among a flash
memory type, a hard disk type, a multimedia card micro
type, card type memory (for example, Secure Digital (SD)
memory or eXtreme Digital (XD) memory), RAM, Static
Random Access Memory (SRAM), ROM, Electrically Eras-
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able Programmable Read-Only Memory (EEPROM), Pro-
grammable Read-Only Memory (PROM), magnetic
memory, a magnetic disk, and an optical disk. However, the
memory 251 is not limited to the above-mentioned devices,
and may be implemented as any other type of memory
well-known in the art.

[0128] Thedisplay 260 may display information including
the ultrasonic image generated through the image processing
process from the echo ultrasonic signal. In the disclosed
embodiment, the display 260 may output the color Doppler
image as an example of the ultrasonic image. The display
260 may output an interface for one of the plurality of
regions in which the pressure device 10 operates in and a test
part of the object Ob in which the color Doppler image is
generated.

[0129] In addition, the display 260 may display a color
Doppler mode entry screen according to the progress of the
test process, display a first test result screen including the
presence/absence of regurgitation of blood and regurgitation
time information, display a sample volume setting screen,
and a second test result screen indicating a blood flow
analysis result of the sample volume.

[0130] When the display 260 and the auxiliary display 261
are implemented as a touch screen type, the display 260 and
the auxiliary display 261 may also perform the functions of
the inputter 240. That is, the main body 200 may receive
various commands from the user U through at least one of
the display 260, the auxiliary display 261 and the inputter
240.

[0131] When the display 260 is implemented as the touch
screen type, the display 260 may display a graphical user
interface (GUI) to receive various control commands related
to the ultrasonic probe 100 as well as the main body 200
from the user U. Accordingly, the display 260 implemented
as the touch screen type may perform the function of the
inputter.

[0132] An example of the screen displayed on the display
260 in accordance with the progress of the test process will
be described later in the related part.

[0133] The main controller 250 (hereinafter referred to as
the controller) may control the overall operation of the
ultrasonic diagnostic apparatus 1 and the signal flow
between the internal components of the ultrasonic diagnostic
apparatus 1 and process the data.

[0134] The main controller 250 may generate an ultrasonic
image from the electrical signal transmitted by the trans-
ducer T. For example, the main controller 250 may obtain an
ultrasonic image by performing the image processing pro-
cess based on the control data stored in the memory 251,
with respect to the echo ultrasonic signal received through
the transducer T.

[0135] Theultrasonic image is a gray scale image obtained
by scanning the object Ob according to one of an Amplitude-
mode (A-mode), a Brightness-mode (B-mode), and a
Motion-mode (M-mode).

[0136] In addition, the ultrasonic image may include a
color Doppler image that expresses the motion of the object
Ob using a Doppler effect according to a Color Doppler
mode (C-mode), and may also include a spectral Doppler
image that provides a Doppler spectrum according to a
Doppler mode (D-mode).

[0137] The main controller 250 may control the pressure
device 10 in the blood vessel test so that the user U
sequentially contracts or expands the blood vessel of the
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object Ob and generate the color Doppler image based on the
echo ultrasonic signal received through the ultrasonic probe
100.

[0138] In addition, the main controller 250 may detect the
presence or absence of regurgitation of blood on the plurality
of regions based on the generated color Doppler image, and
may automatically position the sample volume of the pulse
wave. Therefore, the embodiments of the present disclosure
will be described below assuming that the C-mode and
D-mode are set.

[0139] Particularly, the main controller 250 may deter-
mine a first region to be operated in based on the position of
the ultrasonic probe 100 transmitted by the pressure device
10. When the test of the first region is completed, the main
controller 250 operates in the second region of the pressure
device 10 based on a predetermined order and time. When
the user U places the ultrasonic probe 100 in the third region
instead of the second region in the predetermined order, the
main controller 250 controls the other region of the pressure
device 10 based on the third region.

[0140] Various embodiments in which the main controller
250 operates the pressure device 10 will be described below
with reference to other figures.

[0141] The main controller 250 may determine the pres-
ence or absence of regurgitation and the regurgitation occut-
rence time of the blood in the blood vessel based on the color
Doppler image. Here, the regurgitation occurrence time of
the blood may be obtained based on a time point when the
blood vessel of the object Ob is contracted and then
expanded. The disclosed embodiment may be obtained
when the pressure device 10 presses the blood vessel of the
object Ob.

[0142] In addition, the main controller 250 may automati-
cally set the sample volume of the pulse wave based on the
obtained color Doppler image, and may calculate the blood
flow velocity by analyzing the spectrum of the blood flow in
the set sample volume.

[0143] Meanwhile, the main controller 250 may be imple-
mented through at least one of the processor and the graphic
processor capable of performing various processes such as
an image processing process and an arithmetic processing
process, or may also be implemented through a single
component.

[0144] In addition, the ultrasonic diagnostic apparatus 1
may include various configurations other than those
described above, and at least one component may be added
or deleted corresponding to the performance of the compo-
nents. In addition, the mutual position of the components
may be changed corresponding to the performance or struc-
ture of the system, and is not necessarily limited to the
position in FIG. 5.

[0145] FIG. 6 is a flowchart illustrating a control method
of the ultrasonic diagnostic apparatus according to an
embodiment.

[0146] Referring to FIG. 6, the pressure device 10 may
operate in one of the plurality of regions to contract or
expand the blood vessel of the object Ob (300).

[0147] The way in which the pressure device 10 contracts
or expands the blood vessel of the object Ob may vary. For
example, the pressure device 10 may expand or contract one
region of the plurality of regions by using at least one of air,
fluid, and oil, or contract or expand the blood vessel of the
object Ob through the electrical method using the voltage.
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[0148] The ultrasonic probe 100 may irradiate the ultra-
sonic signal and receive the echo ultrasonic signal reflected
from the object Ob through the pressure device 10 (310).
[0149] In the disclosed embodiment, one of the plurality
of regions is determined to be the region where the ultra-
sonic probe 100 is positioned in the pressure device 10. That
is, in order to determine whether the blood vessel is regur-
gitated, the pressure device 10 operates in the lower region
in the region where the ultrasonic probe 100 is positioned.
A detailed description thereof will be given later with
reference to FIG. 7 and the like.

[0150] Therefore, the ultrasonic signal irradiated by the
ultrasonic probe 100 may be irradiated to the object Ob
through the pressure device 10, and the ultrasonic probe 100
may receive the echo ultrasonic signal reflected from the
object Ob through the pressure device 10.

[0151] The main body 200 may generate a first image
related to the blood vessel based on the received ultrasonic
signal (320).

[0152] As described above with reference to FIG. 5 and
the like, the first image relates to motion-related blood flow
and may be the color Doppler image. In addition, the main
body 200 may generate the first image, and determine the
presence or absence of regurgitation of blood flow and the
regurgitation occurrence time based on the generated image.
Also, the main body 200 may automatically analyze the
blood flow spectrum of the sample volume by automatically
setting the sample volume of the pulse wave in the color
Doppler image.

[0153] After the process related to the generated first
image, the pressure device 10 may detect movement of the
ultrasonic probe 100 (330).

[0154] In one example, the pressure device 10 may detect
the pressure of the ultrasonic probe 100 in the first region.
After the first image is generated, the pressure device 10
may detect the pressure of the ultrasonic probe 100 in the
second region instead of the first region.

[0155] The main body 200 may control the pressure
device 10 to operate in the other of the plurality of regions
based on the detected position of the ultrasonic probe 100
(340).

[0156] For example, the other region to be operated in
among the plurality of regions may be a region other than the
region where the ultrasonic probe 100 is positioned.
[0157] When the pressure device 10 expands or contracts
the blood vessel through the other region, the ultrasonic
probe 100 may irradiate the ultrasonic signal and receive the
echo ultrasonic signal reflected from the object Ob (350).
[0158] The main body 200 may generate a second image
related to the blood vessel based on the received ultrasonic
signal (360).

[0159] That is, the ultrasonic diagnostic apparatus 1 may
determine the operating region of the pressure device 10
sequentially based on the position of the ultrasonic probe
100.

[0160] FIG. 7 is a flowchart for describing an operation of
the ultrasonic diagnostic apparatus in more detail, and FIGS.
8A to 8D are views for supplementing the procedure of FIG.
7. FIG. 7 and FIGS. 8A to 8D will be described together to
avoid redundant explanations.

[0161] Referring to FIG. 7, the pressure device 10 may
detect the position of the ultrasonic probe 100 and transmit
it to the main body 200 (400).
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[0162] For example, as illustrated in FIG. 8A, the ultra-
sonic probe 100 may be positioned in one of a plurality of
regions N1 to N7 divided in the pressure device 10. The
pressure device 10 may detect the pressure of the ultrasonic
probe 100 and may transmit it to the main body 200.
[0163] The pressure device 10 may operate in one region
to contract or expand the blood vessel of the object Ob (410).
[0164] As illustrated in FIG. 8B, the pressure device 10
may operate in the region N3 positioned under the region N4
where the ultrasonic probe 100 is positioned to contract or
expand the blood vessel.

[0165] On the other hand, as described above with refer-
ence to FIG. 5 and the like, in the ultrasonic diagnostic
apparatus 1, the order of the blood vessel test may be preset
by the guide program or the like. Accordingly, after one
region of the pressure device 10 is operated in, the ultrasonic
diagnostic apparatus 1 may determine where the ultrasonic
probe 100 is positioned based on the predetermined order
(420).

[0166] If the ultrasonic probe 100 is detected in a region
corresponding to the predetermined order, the ultrasonic
diagnostic apparatus 1 operates the pressure device 10 based
on the predetermined order.

[0167] For example, after the operation of FIG. 8B, if the
ultrasonic probe 100 is detected in the N5 region, the
ultrasonic diagnostic apparatus 1 may operate in the N6
region of the pressure device 10.

[0168] However, when the ultrasonic probe 100 is not
detected in the region corresponding to the predetermined
order, the ultrasonic diagnostic apparatus 1 operates the
pressure device 10 based on the detected region.

[0169] For example, the ultrasonic probe 100 may be
moved to the N6 region and detected as illustrated in FIG.
8C. In this case, the ultrasonic diagnostic apparatus 1 may
operate in the N5 region of the pressure device 10 to contract
or expand the blood vessel as illustrated in FIG. 8D.
[0170] FIG. 9 is a view illustrating one part of the pressure
device according to an embodiment, and FIG. 10 is a view
illustrating an appearance of a detector provided only in one
part according to another embodiment. FIG. 9 and FIG. 10
will be described together to avoid redundant explanations.
[0171] First, FIG. 9A is an external view of the pressure
device 10 viewed from the side, and the pressure device 10
may be divided into a plurality of the regions N1 to N4.
[0172] FIG. 9B is a cross-sectional view of one of the
plurality of regions. The pressure device 10 may include a
gel pad 11 formed of a material through which the ultrasonic
signal can pass, the detector 12 for detecting the pressure
generated by the ultrasonic probe 100 and the operator 13 for
contracting or expanding the blood vessel.

[0173] The pressure device 10 according to the embodi-
ment may include the detector 12 disposed on a whole
region of the plurality of regions to detect the ultrasonic
probe 100 regardless of where the user U places the ultra-
sonic probe 100.

[0174] Conversely, referring to FIG. 10, the pressure
device 10 according to another embodiment may detect the
ultrasonic probe 100 only in one portion and may be
provided with an indication or shape that guides the user U
to position the ultrasonic probe 100 at the exterior.

[0175] On the other hand, similarly in the embodiment of
FIG. 10, the pressure device 10 may include the gel pad 11
through which the ultrasonic signal can pass and the opera-
tor 13 which contracts or expands the blood vessel.
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[0176] FIG. 11 is a flowchart for describing a method in
which the ultrasonic diagnostic apparatus performs a blood
vessel test in one area of the pressure device, and FIG. 12 is
a view illustrating the flowchart of FIG. 11 as a workflow.
FIG. 11 and FIG. 12 will be described together to avoid
redundant explanations.

[0177] Referring to FIGS. 11 and 12, the ultrasonic diag-
nostic apparatus 1 may set the color Doppler mode (500).

[0178] For example, the user U may input an execution
command for the color Doppler mode through the inputter
240, and may set a color box CB in the B-mode image. The
ultrasonic diagnostic apparatus 1 may operate in the color
Doppler mode based on the execution command transmitted
from the inputter 240.

[0179] The pressure device 10 may operate in one region
to contract or expand the blood vessel of the object Ob (510).
The ultrasonic diagnostic apparatus 1 may generate the color
Doppler image based on the ultrasonic signal received from
the ultrasonic probe 100 (511).

[0180] When the ultrasonic diagnostic apparatus 1 oper-
ates in the color Doppler mode, the ultrasonic probe 100
may generate the color Doppler image based on the received
echo ultrasonic signal. Particularly, the ultrasonic diagnostic
apparatus 1 may obtain a Doppler signal corresponding to
the color box CB set by the user U and generate the color
Doppler image based on the obtained Doppler signal.

[0181] A first screen S1 of FIG. 12 illustrates an example
of entry into the color Doppler mode provided to the display
260 of the main body 200 when the ultrasonic diagnostic
apparatus 1 enters the color Doppler mode.

[0182] When the ultrasonic diagnostic apparatus 1 enters
the color Doppler mode and operates the pressure device 10,
regurgitation of the blood vessel occurs, and the ultrasonic
probe 100 may obtain the Doppler signal generated by
regurgitation of the blood and the color Doppler image may
be formed based on the obtained Doppler signal.

[0183] The ultrasonic diagnostic apparatus 1 may deter-
mine the presence or absence of regurgitation of the blood
and the regurgitation time based on the generated color
Doppler image (512), and display the test result together
with the color Doppler image (513).

[0184] Particularly, the ultrasonic diagnostic apparatus 1
may determine whether or not the blood is regurgitated
based on the color change of the image generated by the
operation of the pressure device 10. In addition, the ultra-
sonic diagnostic apparatus 1 may determine the regurgita-
tion time based on the operation time of the pressure device
10. Here, the operation time may be preset.

[0185] A second screen S2 of FIG. 12 illustrates an
example of displaying the results of the above-described
color Doppler image change, the presence or absence of
regurgitation of the blood, and the regurgitation time. In
other words, the user U may intuitively confirm the presence
or absence of regurgitation of the blood through the color
change of the color Doppler image, and the ultrasonic
diagnostic apparatus 1 may display graphics or text together
to visually provide the results of the presence or absence of
regurgitation of the blood, and the regurgitation time.

[0186] Thereafter, the ultrasonic diagnostic apparatus 1
may automatically set the sample volume of the pulse wave
to the color Doppler image based on the color Doppler
image (514).
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[0187] This process may be performed automatically after
the provision of the second screen S2 of FIG. 12 according
to the setting of the user U, thereby simplifying the test
process of the user U.

[0188] Particularly, a third screen S3 of FIG. 12 may be
provided after a predetermined time has elapsed after the
second screen S2 is provided. The method of automatically
setting a sample volume SV of the pulse wave may include
amethod of randomly setting the sample volume and may be
a method of setting the sample volume at the central portion
of the color Doppler image according to the embodiment,
but is not limited to.

[0189] When the sample volume is set, the ultrasonic
diagnostic apparatus 1 may again operate in one region of
the pressure device 10 to contract or expand the blood vessel
of the object Ob (520).

[0190] The ultrasonic diagnostic apparatus 1 may analyze
the blood flow spectrum of the sample volume based on the
blood flow information obtained by the ultrasonic probe 100
according to the contraction or expansion of the blood vessel
(521) and display the analysis result of the blood flow
spectrum (522).

[0191] In a fourth screen S4 of FIG. 12, a blood flow
spectrum E for visually providing the test result together
with the color Doppler image may be provided. The blood
flow spectrum may be provided in the form of a graph
including the blood flow velocity and blood flow direction
information, and the user U may determine the blood flow
velocity, for example, the maximum velocity, the average
velocity, and the minimum velocity and the direction infor-
mation of the blood flow through the blood flow spectrum.
[0192] In addition, the ultrasonic diagnostic apparatus 1
may also display a diagnostic grade G for the detected
regurgitation time. For example, the range of the detected
regurgitation time may be divided into stages, and the
diagnostic grade may be classified into low risk, normal, and
high risk according to the range. The range of the diagnostic
grade may be preset.

[0193] After proceeding to the above-described proce-
dure, the ultrasonic diagnostic apparatus 1 may wait until the
pressure device 10 receives the result of detecting the
position of the moved ultrasonic probe 100 (523).

[0194] When the pressure device 10 transmits the result of
the position of the ultrasonic probe 100 being moved, the
ultrasonic diagnostic apparatus 1 may determine the region
in which the pressure device 10 will operate in based on the
detected position (524).

[0195] When the region to be operated in is determined,
the ultrasonic diagnostic apparatus 1 may control the pres-
sure device 10 based on the determined region (525), and
repeat the process of 500 and subsequent again.

[0196] FIG. 13 is a view illustrating an interface according
to another embodiment.

[0197] The ultrasonic diagnostic apparatus 1 may shape
and display the region N1 and the object Ob in which the
current ultrasonic probe 100 is positioned on the second
screen S2 on which the color Doppler image and the
regurgitation time are displayed.

[0198] That is, the ultrasonic diagnostic apparatus 1 may
determine one region of the pressure device 10 in which the
ultrasonic probe 100 is positioned, and display the position
of the ultrasonic probe 100 determined based on the contact
region of the ultrasonic probe 100.
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[0199] Also, the ultrasonic diagnostic apparatus 1 may
display the region N2 where the next ultrasonic probe 100
can be positioned and the region N1 of the object Ob in
which the current image is displayed on the fourth screen S4
on which the blood spectrum is displayed by using the
sample volume to induce the user U to proceed with the
examination.

[0200] Meanwhile, FIGS. 12 and 13 are examples of
screens displayed on the display 260 according to the
embodiment, but the present disclosure is not limited
thereto, and various modified examples may be applied.
[0201] FIG. 14 is a view illustrating an example in which
the ultrasonic diagnostic apparatus displays a user interface
associated with the pressure device.

[0202] Referring to FIG. 14, the ultrasonic diagnostic
apparatus 1 may display a user interface associated with the
operation of the pressure device 10 on the auxiliary display
261 before the pressure device 10 operates in one region.
[0203] Particularly, the ultrasonic diagnostic apparatus 1
may display a first user interface 262 relating to the opera-
tion order of the plurality of regions included in the pressure
device 10 by the user U. The first user interface 262 may
include a number indicating the operation order along with
a shape corresponding to a test region of the blood vessel
test. The user U may adjust the operating region of the
pressure device 10 by adjusting the order.

[0204] In addition, the ultrasonic diagnostic apparatus 1
may display a second user interface 263 relating to a
pressure (contraction strength, expansion strength) for con-
tracting or expanding the blood vessel of the object Ob.
Through this second user interface 263, the user U may
adjust the contraction strength and the expansion strength by
touching the inputter 240 or the auxiliary display 261.
[0205] The ultrasonic diagnostic apparatus 1 may display
a third user interface 264 relating to the operation time
(contraction time, expansion time) of the pressure device 10
when the blood vessel is contracted or expanded. For
example, the ultrasonic diagnostic apparatus 1 may display
a plurality of preset operating times to facilitate input of the
user U.

[0206] The ultrasonic diagnostic apparatus 1 may desig-
nate the above-described operation order, contraction or
expansion intensity, and contraction or expansion time as a
plurality of modes 265 and display it to the user U. The user
U may store frequently used setting commands in each mode
and may easily input various user interfaces by selecting the
mode 265.

[0207] The user interface described above with reference
to FIG. 14 may be provided by the ultrasonic diagnostic
apparatus 1 so that the user U can easily control the pressure
device 10. Therefore, the present disclosure is not limited to
the example of FIG. 14, and various modified examples may
be made.

[0208] As is apparent from the above description, the
disclosed ultrasonic diagnostic apparatus and the control
method thereof recognize the position of the probe and
sequentially press the part of the object according to the
workflow, thereby making it possible to eliminate the user’s
inconvenience and shorten the vascular regurgitation test
time.

[0209] Although exemplary embodiments of the present
disclosure have been described for illustrative purposes,
those skilled in the art will appreciate that various modifi-
cations, additions and substitutions are possible, without



US 2019/0290239 A1

departing from the scope and spirit of the disclosure. There-
fore, exemplary embodiments of the present disclosure have
not been described for limiting purposes.

What is claimed is:

1. An ultrasonic diagnostic apparatus comprising:

a probe configured to irradiate an ultrasonic signal to an
object and receive the ultrasonic signal reflected from
the object;

a pressure device configured to contract or expand a blood
vessel of the object and is divided into a plurality of
regions; and

a controller configured to operate in one region of the
plurality of regions to generate an image related to the
blood vessel of the object and sequentially operate in
other regions of the plurality of regions.

2. The ultrasonic diagnostic apparatus according to claim

1, wherein the pressure device comprises a detector config-
ured to detect a pressure transmitted by the probe, and
wherein the controller is configured to determine the one
region of the pressure device based on a contact region
of the probe transmitted by the detector.

3. The ultrasonic diagnostic apparatus according to claim

1, wherein the pressure device is provided with a material
capable of transmitting the ultrasonic signal irradiated by the
probe.

4. The ultrasonic diagnostic apparatus according to claim

1, wherein the pressure device is configured to contract or
expand the blood vessel using at least one of voltage, air,
fluid and oil.

5. The ultrasonic diagnostic apparatus according to claim

1, wherein the controller is configured to generate a color
Doppler image based on the ultrasonic signal transmitted by
the probe and determine the presence or absence of regur-
gitation of blood and the regurgitation occurrence time
based on the generated color Doppler image.

6. The ultrasonic diagnostic apparatus according to claim

5, wherein the controller is configured to sequentially oper-
ate in the other regions of the plurality of regions based on
a predetermined order and time after the color Doppler
image is generated.

7. The ultrasonic diagnostic apparatus according to claim

1, further comprising;

an inputter configured to receive an input command
related to a test part of the object, and

wherein the controller is configured to determine a posi-
tion of the pressure device based on the test part.

8. The ultrasonic diagnostic apparatus according to claim

7, wherein the controller is configured to change the order of
operating the other regions of the plurality of regions based
on a user’s command transmitted by the inputter.

9. The ultrasonic diagnostic apparatus according to claim

7, wherein the controller is configured to adjust at least one
of operation order, contraction strength, contraction time,
expansion strength and expansion time of the pressure
device based on a user’s command transmitted by the
inputter.

10. The ultrasonic diagnostic apparatus according to

claim 2, further comprising:

a display configured to display the generated image, and

wherein the display is configured to display a position of
the probe determined based on the contact region of the
probe.
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11. A control method of an ultrasonic diagnostic apparatus
which comprises a pressure device divided into a plurality of
regions, the method comprising:

controlling the pressure device so that one region of the

plurality of regions contracts or expands a blood vessel
of an object;

irradiating an ultrasonic signal to the object and receiving

the ultrasonic signal reflected from the object;
generating an image related to the blood vessel of the

object based on the received ultrasonic signal; and
re-controlling the pressure device so that other regions of

the plurality of regions are sequentially operated in.

12. The method according to claim 11, wherein the
pressure device comprises a detector configured to detect a
pressure transmitted by the probe, and

wherein the controlling comprises:

determining the one region of the pressure device based

on a contact region of the probe transmitted by the
detector.

13. The method according to claim 11, wherein the
pressure device is provided with a material capable of
transmitting the ultrasonic signal.

14. The method according to claim 11, wherein the
pressure device is configured to contract or expand the blood
vessel using at least one of voltage, air, fluid and oil.

15. The method according to claim 11, wherein the
generating comprises:

generating a color Doppler image based on the ultrasonic

signal; and

determining the presence or absence of regurgitation of

blood and the regurgitation occurrence time based on
the generated color Doppler image.

16. The method according to claim 15, wherein the
controlling comprises:

re-controlling the pressure device to sequentially operate

in the other regions of the plurality of regions based on
a predetermined order and time after the color Doppler
image is generated.

17. The method according to claim 11, further compris-
ing:

receiving an input command related to a test part of the

object, and

wherein the controlling comprises:

determining a position of the pressure device based on the

test part.

18. The method according to claim 17, wherein the
controlling comprises:

changing the order of operating the other regions of the

plurality of regions based on a user’s command.

19. The method according to claim 17, wherein the
controlling comprises:

adjusting at least one of operation order, contraction

strength, contraction time, expansion strength and
expansion time of the pressure device based on the
input command.

20. The method according to claim 12, further compris-
ing:

displaying the generated image, and

wherein the displaying comprises:

displaying a position of the probe determined based on the

contact region.
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