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(57) ABSTRACT

Disclosed are an apparatus and a method for recording an
ultrasonic image, which are capable of automatically record-
ing an ultrasonic image acquired by an ultrasonic image
diagnosis apparatus. An apparatus for recording an ultra-
sonic image according to one embodiment comprises: a
recognition unit configured to recognize identification infor-
mation of a patient; a first communication unit configured to
receive an ultrasonic image from an ultrasonic image diag-
nosis apparatus, the first communication unit being electri-
cally coupled to the ultrasonic image diagnosis apparatus; a
control unit configured to automatically record the ultrasonic
image in the case where a record initiation command for
recording the ultrasonic image is not inputted within a
predetermined time; and a second communication unit con-
figured to transmit, to a server, the recorded ultrasonic image
and the identification information mapped to the ultrasonic
image.
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APPARATUS AND METHOD FOR
RECORDING ULTRASONIC IMAGE

TECHNICAL FIELD

[0001] The present invention relates to an apparatus and a
method for recording ultrasonic images, more particularly,
to an apparatus and a method for recording an ultrasonic
image, which can automatically record the ultrasonic image
in connection with an ultrasonic image diagnostic device.

BACKGROUND ART

[0002] Medical image equipment may include, for
example, an X-ray imaging system, an X-ray fluoroscopy
system, a computed tomography scanner (CT), a magnetic
resonance image system (MRI), a positron emission tomog-
raphy (PET) system, an ultrasonic image diagnostic device,
or the like.

[0003] The ultrasonic image diagnostic device is an appa-
ratus that irradiates a subject with ultrasonic waves and
non-invasively obtains tomograms of internal tissues or
images of blood flow on the basis of ultrasonic echoes
reflected from the inside of the subject.

[0004] The ultrasonic image diagnostic device has advan-
tages such as a smaller size, lower price and possibility of
real-time display, or the like, as compared to other medical
imaging apparatuses. Further, there is no risk of exposing a
patient to radiation such as X-rays to thus improve stability.
Accordingly, the ultrasonic image diagnostic device is now
utilized in a wide range of applications including diagnosis
of the heart, the breasts, the abdomen, and the urinary tract,
and for obstetric and gynecologic purposes.

[0005] In general, ultrasonic diagnosis is performed by an
ultrasonic diagnostician (‘sonographer’). More particularly,
the ultrasonic diagnosis may be conducted by the sonogra-
pher who manipulates a probe with one hand while operat-
ing an input unit with the other hand.

[0006] In order to record ultrasonic images during ultra-
sonic diagnosis, the sonographer should input a command to
record the images (‘recording command’). However, it is
quite cumbersome and inconvenient to input such a record-
ing command while manipulating the probe.

DISCLOSURE

Technical Problem

[0007] Disclosed are an apparatus and a method for
recording ultrasonic images which can automatically record
ultrasonic images in connection with an ultrasonic image
diagnostic device.

Technical Problem

[0008] In order to accomplish the above object, in accor-
dance with an embodiment of the present invention, pro-
vided is an ultrasonic image recording apparatus which
includes: a recognition unit configured to recognize identi-
fication information of a patient; a first communication unit
configured to receive an ultrasonic image from an ultrasonic
image diagnostic device, which is electrically coupled to the
ultrasonic image diagnostic device; a control unit configured
to automatically record the ultrasonic image in case where a
recording execution command for recording the ultrasonic
image is not input within a (predetermined) reference time;
and a second communication unit configured to transmit the
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recorded ultrasonic image and the identification information
mapped to the ultrasonic image, to a server.

[0009] The control unit executes recording of the ultra-
sonic image if a quality of the ultrasonic image is greater
than or equal to a reference quality, and outputs a guide
message indicating that the ultrasonic image is automatically
recorded.

[0010] The control unit determines that the quality of the
ultrasonic image is greater than or equal to the reference
quality when speckle noise is not contained in the ultrasonic
image or a boundary between tissues is clearly displayed in
the ultrasonic image.

[0011] The control unit executes the recording of the
ultrasonic image when motion is detected in the ultrasonic
image, and then outputs a guide message informing that the
ultrasonic image is automatically recorded.

[0012] The recognition unit includes at least one bar code
reader which recognizes the identification information from
a bar code possessed by a patient, a wireless signal trans-
ceiver which transmits a wireless signal to and receives the
same from a first device possessed by the patient, so as to
gain the identification information.

Advantageous Effects

[0013] Since the ultrasonic image can be recorded without
any separate operation during the ultrasonic diagnosis,
improved user convenience in using the ultrasonic image
diagnostic device may be achieved.

DESCRIPTION OF DRAWINGS

[0014] FIG. 1 illustrates an ultrasonic image recording
system according to one embodiment of the present inven-
tion;

[0015] FIG. 2 is a view illustrating the appearance of an
ultrasonic image diagnostic device shown in FIG. 1.
[0016] FIG. 3 is a view illustrating the configuration of the
ultrasonic image diagnostic device shown in FIG. 1.
[0017] FIG. 4 is a view illustrating the configuration of an
ultrasonic image recording apparatus shown in FIG. 1.
[0018] FIG. 5 is a flowchart illustrating an ultrasonic
image recording method according to one embodiment of
the present invention.

[0019] FIG. 6 is a flowchart illustrating step S540 of FIG.
5 in more detail.

BEST MODE

[0020] The advantages and features of the present inven-
tion, and a method of accomplishing the same will be more
apparent from the following detailed description when taken
in conjunction with the accompanying drawings. The pres-
ent invention may, however, be embodied in a variety of
different forms and should not be construed as being limited
to the embodiments set forth herein. Instead, the present
examples are provided only to complete the description of
the present invention and to clearly explain the scope of the
present invention to a person having ordinary skill in the art
(one skilled in the art'), to which the present invention
pertains. Therefore, the scope of present invention is defined
only by the appended claims.

[0021] Unless otherwise defined, all terms (including tech-
nical and scientific terms) used in the present invention can
be used in a sense that is commonly understood by one
skilled in the art. Further, terms defined in commonly-used



US 2018/0204028 Al

dictionaries may not be ideally or excessively construed
unless obviously and specifically defined.

[0022] The terms used herein are for the purpose of
describing particular embodiments only and are not intended
to limit the invention. In the present specification, the
singular forms “a”, “an” and “the” include plural referents
unless context clearly indicates otherwise. As used herein,
the terms “comprises” and/or “comprising” in the present
invention do not exclude the presence or addition of one or
more other components in addition to the components
described above.

[0023] Hereinafter, in conjunction with the accompanying
drawings, preferred embodiments of the present invention
will be described in detail. The same symbols in the draw-
ings denote the same components.

[0024] FIG.1is a view illustrating the configuration of an
ultrasonic image recording system 1 according to an
embodiment of the present invention.

[0025] Referring to FIG. 1, the ultrasonic image recording
system 1 according to the embodiment of the present inven-
tion includes an ultrasonic image diagnostic device 100, an
ultrasonic image recording apparatus 200, a server 400, a
first device 500 and a second device 600.

[0026] The ultrasonic image diagnostic device 100 is an
apparatus that radiates ultrasonic waves toward a target site
in a subject and non-invasively obtains tomograms of soft
tissues or images of blood flow by using information of the
ultrasonic waves (ultrasonic echoes) reflected from the tar-
get site.

[0027] The ultrasonic image acquired by the ultrasonic
image diagnostic device 100 may be a two-dimensional
ultrasonic image or a three-dimensional ultrasonic image.
The two-dimensional ultrasonic image refers to a cross-
sectional image of internal tissue in the subject. The three-
dimensional ultrasonic image refers to an image obtained by
volume-rendering three-dimensional volume data which are
formed on the basis of a plurality of cross-sectional images.
[0028] The ultrasonic image diagnostic device 100 may
display the two-dimensional ultrasonic image or the three-
dimensional ultrasonic image as a black and white image or
a color image. The color image may be obtained by mapping
colors similar to the internal tissues of the subject to the
black and white image. Hereinafter, appearance and con-
figuration of the ultrasonic image diagnostic device 100 will
be more concretely stipulated with reference to FIGS. 2 and
3.

[0029] The ultrasonic image recording apparatus 200 is
electrically coupled to the ultrasonic image diagnostic
device 100. More particularly, the ultrasonic image record-
ing apparatus 200 may have a communication port (not
shown) and this communication port may be mechanically
coupled with another communication port (not shown) pro-
vided in the ultrasonic image diagnostic device 100.
[0030] According to an embodiment of the present inven-
tion, the ultrasonic image recording apparatus 200 may
recognize identification information of a patient. The iden-
tification information of a patient may include at least one of
name, gender, age, address and/or contact information (mo-
bile phone, e-mail), etc. Such identification information may
be, for example, stored in a bar code or the first device 500
of the patient.

[0031] If the identification information of the patient is
recognized, the ultrasonic image recording apparatus 200
records an ultrasonic image received from the ultrasonic
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image diagnostic device 100. More particularly, if a record-
ing execution command is input within a reference time, the
ultrasonic image recording apparatus 200 executes record-
ing of the ultrasonic image. According to the embodiment,
even if the recording execution command is not input within
the reference time, the ultrasonic image recording apparatus
200 may record the ultrasonic image received from the
ultrasonic image diagnostic device 100. The identification
information of the patient may be mapped to the recorded
ultrasonic image.

[0032] Further, the ultrasonic image recording apparatus
200 periodically checks the state of ultrasonic image being
recorded. As a result of the checking, if the ultrasonic image
is abnormal, the ultrasonic image recording apparatus 200
transmits a guide message to announce occurrence of abnor-
mality in the ultrasonic image to a server 400 through a
wired or wireless network.

[0033] Thereafter, the ultrasonic image recording appara-
tus 200 determines whether ultrasonic diagnosis has ended.
For example, if no further ultrasonic image is received from
the ultrasonic image diagnostic device 100, the ultrasonic
image recording apparatus 200 determines that ultrasonic
diagnosis has ended. In another example, if the ultrasonic
image received from the ultrasonic image diagnostic device
100 is not substantially altered, as compared to the previ-
ously received ultrasonic image, the ultrasonic image
recording apparatus 200 determines that ultrasonic diagnosis
has ended. In another example, if the ultrasonic image
diagnostic device 100 is powered off, the ultrasonic image
recording apparatus 200 determines that ultrasonic diagnosis
has ended. In a further example, if a recording shutdown
command is input through the ultrasonic image diagnostic
device 100 or the ultrasonic imaging recording apparatus
200, the ultrasonic image recording apparatus 200 deter-
mines that ultrasonic diagnosis has ended. Upon determin-
ing that ultrasonic diagnosis has ended, the ultrasonic image
recording apparatus 200 stops recording and then transmits
the recorded ultrasonic images to a server 400 through a
wired and/or wireless network.

[0034] The server 400 communicates with the ultrasonic
image recording apparatus 200 through a wired and/or
wireless network. For example, the server 400 receives a
result of checking whether or not the recorded ultrasonic
image is abnormal from the ultrasonic image recording
apparatus 200. In another example, the server 400 receives
the completely recorded ultrasonic image from the ultra-
sonic image recording apparatus 200,

[0035] Identification information of a patient is mapped to
the completely recorded ultrasonic image. More particularly,
the server 400 may sort and store ultrasonic images received
from the ultrasonic image recording apparatus 200 on the
basis of the identification information of the patient. The
ultrasonic image stored in the server 400 may be subjected
to streaming or downloading onto the first device 500 or the
second device 600.

[0036] The server 400 may store and handle information
about the first device 500 and/or the second device 600. The
information about the first device 500 and/or the second
device 600 may be registered in the server 400 beforechand.
[0037] The first device 500 refers to a digital device used
by the patient. The second device 600 refers to a digital
device used by any person with a social relationship with the
patient (e.g., family of the patient, any friend of the patient).
The first device 500 and the second device 600 may include
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a wired and/or wireless communication device. The wired
and/or wireless communication device may include, for
example, a smartphone, tablet and personal computer (PC),
etc. However, the wired and/or wireless communication
device is not particularly limited to those exemplified herein.
[0038] FIG. 2 is a view illustrating the appearance of the
ultrasonic image diagnostic device 100 shown in FIG. 1,
while FIG. 3 is a view illustrating the configuration of the
ultrasonic image diagnostic device 100 shown in FIG. 1.
[0039] Referring to FIG. 2, the ultrasonic image diagnostic
device 100 may include a main body 101, an input unit 110,
a display unit 120 and a probe 130.

[0040] Major components of the ultrasonic image diag-
nostic device 100 are loaded in the main body 101. For
instance, as shown in FIG. 3, a control unit 140, a trans-
mission beamformer 150, a reception beamformer 160, an
image processor 170, a storage unit 180 and a communica-
tion unit 190, etc. may be loaded in the main body 101.
These components will be more concretely described below
with reference to FIG. 3.

[0041] A female connector 107 is provided at one side of
the main body 101. The female connector 107 may be
mechanically coupled with a male connector (not shown).
The male connector may be connected to one end of a cable
135, while providing the probe 130 at the other end of the
cable 135.

[0042] On bottom of the main body 101, multiple casters
105 are provided for mobility of the ultrasonic image
diagnostic device 100. These multiple casters 105 may serve
to fix the ultrasonic image diagnostic device 100 at a specific
site or move the same in a specific direction.

[0043] The input unit 110 is a section wherein a sonog-
rapher can input a command or information required for
ultrasonic diagnosis. For example, the sonographer may
operate the input unit 110 to input a mode selection com-
mand in relation to images, a recording execution command,
or the like. In another example, the sonographer may operate
the input unit 110 to set different setting values required for
actuating the ultrasonic image recording apparatus 200. For
example, output of a guide message, a reference time for
automatically recording ultrasonic images, a recording ref-
erence for ultrasonic images, etc. may be set beforehand. For
this purpose, the input unit 110 may include, for example, at
least one among a keyboard, a mouse, a foot switch and a
foot pedal.

[0044] The keyboard may be configured in a hardware
mode and may include at least one among a switch, a key,
a wheel, a joystick, a trackball and a knob. The keyboard
may be arranged on an upper part of the main body. In
another example, the keyboard may be implemented in a
software mode such as a graphical user interface. Such a
software keyboard may be displayed through a display unit.
A foot switch or a foot pedal may be disposed at a lower part
of the main body, and the sonographer may control some
functions of the ultrasonic image diagnostic device 100 by
using the foot switch or foot pedal.

[0045] One or more probe holders 115 for holding the
probe 130 may be provided at one side of the input unit 110.
A shape and size of each probe holder 115 may be the same
or different.

[0046] The display unit 120 displays the ultrasonic image.
The display unit 120 may have only a single display func-
tion, or otherwise, may have both of a display function and
an input function. For example, when the display unit is
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implemented as a touch screen, the display unit 120 may be
considered to have both of the display function and the input
function.

[0047] The probe 130 is a part which is in contact with the
skin of a subject (see 10 in FIG. 3). At an end of the probe
130, at least one ultrasonic element T and a cover covering
the at least one ultrasonic element T are provided.

[0048] The at least one ultrasonic element T radiates
ultrasonic waves to a target site in the subject 10, receives
ultrasonic echoes reflected from the target site and converts
the same into an electrical signal. According to an embodi-
ment of the present invention, the ultrasonic element T may
include an ultrasonic wave generating element to generate
ultrasonic waves and an ultrasonic wave receiving element
to receive ultrasonic echoes and convert the same into an
electrical signal. According to another embodiment of the
present invention, ultrasonic wave generation and ultrasonic
echo reception may be performed in a single ultrasonic
element T.

[0049] The ultrasonic element T may be an ultrasonic
transducer. A transducer refers to a device for converting a
specific form of energy into another type of energy. For
example, an ultrasonic transducer may convert electrical
energy into wave energy and convert wave energy into
electrical energy. In other words, the ultrasonic transducer
may perform functions of the ultrasonic wave generating
element and functions of the ultrasonic receiving element.
[0050] More particularly, the ultrasonic transducer may
include a piezoelectric material or piezoelectric thin film. If
alternating current is applied to a piezoelectric material or a
piezoelectric thin film from an internal electric condenser
such as a battery or an external power supply, the piezo-
electric material or the piezoelectric thin film is vibrated at
a predetermined frequency and an ultrasonic wave having a
predetermined frequency is generated according to the
vibration frequency. In contrast, when the ultrasonic echo at
a predetermined frequency reaches the piezoelectric mate-
rial or the piezoelectric thin film, the piezoelectric material
or the piezoelectric thin film vibrates according to the
frequency of the ultrasonic echo to which the piezoelectric
material or the piezoelectric thin film has reached. At this
time, the piezoelectric material or the piezoelectric thin film
outputs alternating current at a frequency corresponding to
the vibration frequency.

[0051] The ultrasonic transducer used herein may include
a variety of ultrasonic transducers, for example, a magne-
tostrictive ultrasonic transducer using magnetostrictive
effects of a magnetic material, a piezoelectric ultrasonic
transducer using the piezoelectric effect of a piezoelectric
material, a capacitive micromachined ultrasonic transducer
(¢cMUT) to transmit and receive ultrasonic waves using
vibration of hundreds or thousands of micromachined thin
films, or the like. In addition, other types of transducers
capable of generating an ultrasonic wave by an electrical
signal or generating an electrical signal by an ultrasonic
wave may also be used as the ultrasonic transducer.

[0052] The at least one ultrasonic transducer may be
arranged in a linear form (linear array) or arranged in a
curved form (convex array) at the end of the probe 130. At
this time, the at least one ultrasonic transducer may be
arranged in a linear form or in a matrix form. In a case where
at least one ultrasonic transducer is arranged in a linear form,
the probe 130 may be moved in a scanning direction to
obtain a plurality of ultrasonic images. When the at least one
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ultrasonic transducer is arranged in a matrix, a plurality of
ultrasonic images can be acquired by ultrasonic transmission
at one time.

[0053] Referring to FIG. 3, the control unit 140 controls
general motions of the ultrasonic image diagnostic device
100. More particularly, the control unit 140 may generate a
control signal to control at least one among a transmission
beamformer 150, a reception beamformer 160, an image
processor 170 and the display unit 120, in response to
instruction or command input through the input unit 110.
According to an embodiment of the present invention, the
control unit 140 may generate a control signal to control
each of components in response to an instruction or com-
mend received from an external device (not shown) through
wired or wireless communication. In this case, the ultrasonic
image diagnostic device 100 may further include any com-
munication unit (not shown) to receive the instruction or
command from the external device.

[0054] The transmission beamformer 150 may execute
transmission beamforming. Transmission beamforming
refers to focusing ultrasonic waves generated in at least one
ultrasonic element T on a focal point.

[0055] The reception beamformer 160 may execute recep-
tion beamforming on an ultrasonic signal converted into a
digital signal. The reception beamforming refers to compen-
sating for a time difference between ultrasonic signals output
from each ultrasonic element and then focusing the same.
The focused ultrasonic signal can be understood to be a
cross-sectional image with respect to the subject 10. Such a
cross-sectional image is provided to the image processor
170.

[0056] The storage unit 180 stores data or algorithms
required to actuate the ultrasonic image diagnostic device
100. Further, the storage unit 180 stores ultrasonic images
acquired during ultrasonic diagnosis. Such a storage unit
180 may include a non-volatile memory, a volatile memory,
a hard disk drive, an optical disc drive or a combination
thereof.

[0057] The image processor 170 generates an ultrasonic
image based on an ultrasonic signal focused by the reception
beamformer 160. When the ultrasonic signal is focused on a
single frame in the reception beamformer 160, one ultra-
sonic image is generated. If an ultrasonic signal for multiple
frames is focused on the reception beamformer 160, a
plurality of ultrasonic images is generated. Herein, the
plurality of ultrasonic images may be understood to be
volume data for the subject 10.

[0058] The image processor 170 executes volume render-
ing according to any volume rendering method known in the
art. When volume rendering is completed, a black and white
projection image or a color projection image is displayed to
the sonographer. Types of the image obtained as a result of
volume rendering may be selected by the sonographer
before executing ultrasonic diagnosis. The selected value
may be changed during ultrasonic diagnosis.

[0059] FIG. 4 is a view illustrating the configuration of the
ultrasonic image recording apparatus 200 shown in FIG. 1.
[0060] Referring to FIG. 4, the ultrasonic image recording
apparatus 200 according to one embodiment of the present
invention includes a communication unit 210, a control unit
230, a recognition unit 240 and a storage unit 250.

[0061] The communication unit 210 includes a first com-
munication unit 211 and a second communication unit 212.
The first communication unit 211 communicates with the
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ultrasonic image diagnostic device 100. More particularly,
the first communication unit 211 receives an ultrasonic
image from the ultrasonic image diagnostic device 100. The
first communication unit 211 may support, for example, a
wired communication mode. Although not shown in the
drawings, the first communication unit further includes a
communication port. The communication port of the first
communication unit 211 is electrically coupled to another
communication port included in the ultrasonic image diag-
nostic device 100.

[0062] The second communication unit 212 communi-
cates with the server 400. More particularly, the second
communication unit 212 transmits the recorded ultrasonic
image to the server 400. The second communication umt
212 may support a wired communication mode and/or a
wireless communication mode. The wireless communication
mode may include, for example, ultra-wide band, Wi-Fi,
Bluetooth, ZigBee, radio frequency (RF) and infrared data
association (IrDA).

[0063] The recognition unit 240 may recognize identifi-
cation information of a patient and provide the identification
information to a control unit 230 described below. Accord-
ing to an embodiment of the present invention, the recog-
nition unit 240 may include a bar code reader. In this case,
the recognition unit 240 recognizes identification informa-
tion of a patient from the bar code possessed by the patient.
The bar code may be issued when a patient makes an
appointment for or applies for medical treatment. Further,
the bar code may be issued in the form of printed media or
in an image format capable of being stored in the first device
500. The bar code issued in the form of printed media is a
sticker form which can be attached to a part of the body of
a user or a patient’s abdomen, and can be worn on a part of
the body of the user (e.g., wrist, ankle, etc.).

[0064] According to another embodiment of the present
invention, the recognition unit 240 may include a wireless
signal transceiver. The wireless signal transceiver may be,
for example, a beacon signal transceiver to transmit and
receive a beacon signal. Accordingly, the wireless signal
transceiver periodically generates and transmits a wireless
signal. Therefore, when a patient carrying the first device
500 enters a wireless signal transmission area of the wireless
signal transceiver, the first device 500 receives the wireless
signal and then transmits identification information of the
patient to the wireless signal transceiver in response to the
received wireless signal.

[0065] The control unit 230 determines whether a record-
ing execution command is input in a reference time after
recognizing the identification information of the patient. At
this time, the reference time may be set beforehand. The set
reference time may be implemented without being changed,
or otherwise, may be embodied to be modified by the
sonographer. As shown in FIG. 4, if an ultrasonic image
recording apparatus 200 is not equipped with an input
means, the sonographer may operate the input unit 110 of the
ultrasonic image diagnostic device 100 to set a reference
time. If an alternative input means (not shown) is provided
in the ultrasonic image recording apparatus 200, the sonog-
rapher may set the reference time using the input means.
[0066] As a result of the determination, if a recording
execution command is input within the reference time, the
control unit 230 records the ultrasonic image received from
the ultrasonic image diagnostic device 100. As a result of the
determination, if a recording execution command is not
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input within the reference time, the control unit 230 outputs
a guide message announcing that the ultrasonic image is
automatically recorded, and then, automatically records the
ultrasonic image received from the ultrasonic image diag-
nostic device 100.

[0067] Before automatically recording the ultrasonic
image, the control unit 230 may evaluate whether a quality
of the ultrasonic image is greater than or equal to a reference
quality. Criteria for evaluating the quality of an ultrasonic
image may include, for example, noise and sharpness.
[0068] The ultrasonic image may contain speckle noise in
the form of spots due to interference of ultrasonic waves. If
the speckle noise is not contained in the ultrasonic image, a
quality of the corresponding ultrasonic image may be esti-
mated to be greater than or equal to a reference quality.
Noise pattern information corresponding to the speckle
noise may be stored in a storage unit 250 of the ultrasonic
image recording apparatus beforehand 200. The control unit
230 analyzes the ultrasonic image received from the ultra-
sonic image diagnostic device 100 and obtains a noise
pattern and, if the acquired noise pattern matches the noise
pattern information corresponding to pre-stored speckle
noise, the corresponding ultrasonic image may be judged to
include speckle noise. In addition to the noise pattern
information corresponding to the speckle noise, noise pat-
tern information corresponding to a different kind of noise
may also be stored in the storage unit 250.

[0069] Further, when a boundary between tissues is clearly
displayed in the ultrasonic image, the quality of the corre-
sponding ultrasonic image may be estimated to be greater
than or equal to the reference quality. In the above descrip-
tion, speckle noise and sharpness are specified as examples
of the criteria for quality evaluation of an ultrasonic image,
quality evaluation criteria are not necessarily limited to
those exemplified above.

[0070] When quality evaluation of the ultrasonic image is
completed, the control unit 230 may determine whether
motion is detected in the ultrasonic image. As a result of the
determination, when motion is detected in the ultrasonic
image, the control unit 230 may execute recording of the
corresponding ultrasonic image. The recorded ultrasonic
image may be stored in the storage unit 250.

[0071] After completing recording, the control unit 230
maps identification information of a patient to the recorded
ultrasonic image. Thereafter, the control unit 230 may
transmit the recorded ultrasonic image and the identification
information of the patient to the server 400 through a wired
or wireless network.

[0072] The storage unit 250 stores data or algorithms
required for operating the ultrasonic image recording appa-
ratus 200. For example, an algorithm for detecting speckle
noise in an ultrasonic image, an algorithm for evaluating the
sharpness of the ultrasonic image and an algorithm for
detecting motion in the ultrasonic image may be stored. In
another example, the storage unit 250 stores the recorded
ultrasonic image. The storage unit 250 may include, for
example, a non-volatile memory, a volatile memory, a hard
disk drive, an optical disc drive, a magneto-optical disc
drive, and a combination thereof.

[0073] The ultrasonic image recording apparatus 200 may
further include an output means for outputting a guide
message in addition to the above described components. The
output means may include at least one of a sound output unit,
an image output unit, an optical output unit and a vibration
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output unit. If the output unit is not provided in the ultrasonic
image recording apparatus 200, the guide message may be
output through an output means (e.g., display unit) provided
in the ultrasonic image diagnostic device 100.

[0074] FIG. 5 is a flowchart illustrating a method for
recording ultrasonic images according to an embodiment of
the present invention.

[0075] Prior to the description, it is assumed that the
ultrasonic image diagnostic device 100 and the ultrasonic
image recording apparatus 200 are included in a medical
room, and the ultrasonic image recording apparatus 200 is
electrically coupled to the ultrasonic image diagnostic
device 100. Further, it is assumed that various set values
required to operate the ultrasonic image recording apparatus
200, for example, whether the guide message is output or
not, a reference time for automatically recording ultrasonic
images, a reference for recording the ultrasonic message,
etc., are already set.

[0076] First, the ultrasonic image recording apparatus 200
recognizes identification information of a patient (S510).
For example, the ultrasonic image recording apparatus 200
recognizes the identification information of a patient from a
bar code possessed by the patient. In another example, the
ultrasonic image recording apparatus 200 may transmit a
wireless signal to the first device 500 possessed by a patient
so as to request identification information of the patient, and
then, receives the identification information from the first
device 500 in response to the transmission described above.

[0077] Following this, the ultrasonic image recording
apparatus 200 determines whether a recording execution
command is input within a reference time (S520).

[0078] As a result of the determination in step S520, when
the recording execution command is input within the refer-
ence time, the ultrasonic image recording apparatus 200
records the ultrasonic image received from the ultrasonic
image diagnostic device 100 (S525).

[0079] As a result of the determination in step S520, even
if the recording execution command is not input within the
reference time, the ultrasonic image recording apparatus 200
outputs a guide message announcing that the ultrasonic
image is automatically recorded (S530), and then, automati-
cally records the ultrasonic image received from the ultra-
sonic image diagnostic device 100 (S540). According to an
embodiment of the present invention, the ultrasonic image
recording apparatus 200 records the corresponding ultra-
sonic image only when the ultrasonic image satisfies pre-
determined conditions. A more detailed description of step
S520 will be given below with reference to FIG. 6.

[0080] Hereinafter, the ultrasonic image recording appa-
ratus 200 determines whether ultrasonic diagnosis has ended
(S8550). In a case where a recording termination command is
input through the ultrasonic image diagnostic device 100 or
the ultrasonic image recording apparatus 200, the ultrasonic
image recording apparatus 200 may determine that ultra-
sonic diagnosis has ended. In another case where the ultra-
sonic image is no longer received from the ultrasonic image
diagnostic device 100, the ultrasonic image recording appa-
ratus 200 may determine that ultrasonic diagnosis has ended.
In a further case where the ultrasonic image received from
the ultrasonic image diagnostic device 100 is substantially
not changed as compared to the previously received ultra-
sonic image, the ultrasonic image recording apparatus 200
may determine that ultrasonic diagnosis has ended.
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[0081] As a result of the determination in step S550, if it
is determined that ultrasonic diagnosis has ended, the ultra-
sonic image recoding apparatus 200 terminates recording of
ultrasonic images and executes mapping of the identification
information of the patient (§560). Next, the ultrasonic image
recording apparatus 200 transmits the ultrasonic image, to
which the identification information of the patient is
mapped, to the server 400 through a wired or wireless
network (S570).

[0082] FIG. 6 is a flowchart illustrating step S540 of
automatically recording the ultrasonic image shown in FIG.
5.

[0083] First, the ultrasonic image recording apparatus 200
checks a recording reference for the ultrasonic image
(S541). The recording reference may include, for example,
a quality of the ultrasonic image and whether motion is
detected in the ultrasonic image, but is not limited to those
exemplified above. The recording reference may be preset
by a sonographer. The set recording reference may be
embodied without being changed, or otherwise, may be
modified by the sonographer.

[0084] After checking the recording reference for the
ultrasonic image, the ultrasonic image recording apparatus
200 determines that a quality of the ultrasonic image
received from the ultrasonic image diagnostic device 100 is
greater than or equal to a reference quality (S542). Criteria
for evaluating the quality of the ultrasonic image may
include, for example, speckle noise and sharpness. Specifi-
cally, if the ultrasonic image does not include speckle noise,
the quality of the corresponding ultrasonic image may be
determined to be greater than or equal to the reference
quality. In addition, when a boundary between tissues is
clearly displayed in the ultrasonic image, the quality of the
corresponding ultrasonic image may be determined to be
greater than or equal to the reference quality.

[0085] As a result of the determination in step S542, if the
quality of the ultrasonic image does not reach the reference
quality, the ultrasonic image recording apparatus 200 does
not execute recording (S544). Then, a guide message
announcing that recording is not executed, is output (S545).
[0086] As a result of the determination in step S542, if the
quality of the ultrasonic image is greater than or equal to the
reference quality, the ultrasonic image recording apparatus
200 determines whether motion is detected in the ultrasonic
image (S543). This step S543 may include a step of com-
paring the ultrasonic image in the previous frame with the
ultrasonic image in the current frame, and a step of deter-
mining that there is motion if a difference between both the
ultrasonic images is equal to or greater than a reference
value.

[0087] As a result of the determination in step S543, if
motion is not detected in the ultrasonic image, the ultrasonic
image recording apparatus 200 does not execute recording
(S544) but outputs a guide message announcing that record-
ing is not executed (S545). Herein, the guide message may
be output in the form of a visual signal, audible signal, tactile
signal, or a combination thereof. When an output unit is
provided in the ultrasonic image recording apparatus 200,
the guide message is output through the output unit of the
ultrasonic image recording apparatus 200. If the output unit
is not provided in the ultrasonic image recording apparatus
200, the guide message is output through an output unit of
the ultrasonic image diagnostic device 100, for example, the
display unit 120.
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[0088] As a result of the determination in step S543, if
motion is detected in the ultrasonic image, the ultrasonic
image recording apparatus 200 executes recording of the
ultrasonic image (S546).

[0089] Thereafter, the ultrasonic image recording appara-
tus 200 checks the state of the ultrasonic image (S547)
during recording, and transmits the checked result to the
server 400 through a wired or wireless network (S548). For
example, if abnormality such as blue screen occurs during
recording of the ultrasonic image, the ultrasonic image
recording apparatus 200 transmits the above result to the
server 400. As a result, a manager (not shown) of the server
400 may determine whether to maintain or repair the ultra-
sonic image recording apparatus 200 on the basis of the
checked result received from the ultrasonic image recording
device 200.

[0090] The above description has been given with regard
to a case where the quality of the ultrasonic image is higher
than the reference quality and recording is executed when
motion is detected in the ultrasonic image. Some of the steps
shown in FIG. 6 may be omitted. For example, if only items
related to the quality of the ultrasonic image are set on the
basis of the ultrasonic image recording process, step S543
may be omitted. In another example, only items on whether
or not motion is detected in the ultrasonic image are set on
the basis of the ultrasonic image recording process, step
S542 may be omitted.

[0091] As such, a method for recording an ultrasonic
image according to an embodiment of the present invention
has been described with reference to FIGS. 5 and 6. Some
of the steps shown in FIGS. 5 and 6 may be omitted. For
example, step S530 of outputting the guide message
announcing that the ultrasonic image is automatically
recorded in FIG. 5 may be omitted. Likewise, step S545 of
outputting the guide message announcing that the recording
of ultrasonic image is not executed in FIG. 6 may also be
omitted.

[0092] As such, the embodiments of the present invention
have been described above. In addition to the above-de-
scribed embodiments, other embodiments of the present
invention may also be realized through a medium including
a computer readable code/instruction for controlling at least
one processing element stated in the above-described
embodiments, for example, a computer-readable medium.
The medium may correspond to a medium/media enabling
storage and/or transmission of the computer readable code.
[0093] The computer readable code may be recorded on a
medium and also be transmitted through the Internet. More
particularly, the medium may include, for example, a record-
ing medium such as a magnetic storage medium (e.g., a
read-only memory (ROM), a floppy disk, a hard disk, etc.)
and an optical recording medium (e.g., CD-ROM, Blu-Ray,
DVD, etc.), a transmission medium such as a carrier wave,
or the like. The medium may be a distributed network, and
therefore, the computer readable code may be stored/trans-
mitted and executed in a distributed manner. Furthermore, as
an example, the processing element may comprise a pro-
cessor or a computer processor, and the processing element
may be distributed and/or included in a single device.
[0094] While preferred embodiments of the present inven-
tion have been described with reference to the drawings, it
will be apparent to one skilled in the art that other concrete
modifications may be provided without departing from the
spirit and scope of the present invention. Therefore, it would
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be understood that the embodiments described above are
provided for illustration purpose only in every aspect, with-
out particularly limiting the present invention.

1. An ultrasonic image recording apparatus, comprising:

a recognition unit that recognizes identification informa-
tion of a patient;

a first communication unit that is electrically coupled to
an ultrasonic image diagnostic device and receives an
ultrasonic image from the ultrasonic image diagnostic
device;

a control unit that, when a recording execution comment
for recording the ultrasonic image is not input within a
reference time, automatically records the ultrasonic
image; and

a second communication unit that transmits the recorded
ultrasonic image and the identification information
mapped to the ultrasonic image, to a server.

2. The apparatus according to claim 1, wherein the control

unit executes the recording of the ultrasonic image when a
quality of the ultrasonic image is greater than or equal to a
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reference quality, and then, outputs a guide message inform-
ing that the ultrasonic image is automatically recorded.

3. The apparatus according to claim 2, wherein the control
unit determines that the quality of the ultrasonic image is
greater than or equal to the reference quality when speckle
noise is not contained in the ultrasonic image or a boundary
between tissues is clearly displayed in the ultrasonic image.

4. The apparatus according to claim 1, wherein the control
unit executes the recording of the ultrasonic image when
motion is detected in the ultrasonic image, and then, outputs
a guide message informing that the ultrasonic image is
automatically recorded.

5. The apparatus according to claim 1, wherein the
recognition unit includes a bar code reader for recognizing
the identification information from a bar code possessed by
the patient; and at least one among a first device possessed
by the patient and a wireless signal transceiver for trans-
mitting and receiving a wireless signal so as to obtain the
identification information.

L S T T



patsnap

TRAFROE) AT iZBEREBMNIEZMNEE

NIF(2E)E US20180204028A1 K (2E)R 2018-07-19
HiES US15/744696 RiFH 2016-07-13
#RIREEFRAGE) #EPYO

FRIZEAA CHOI JIN PYO

REAA CHOI, JIN PYO

IPCH %S G06K7/10 A61B8/00 A61B8/08

CPCH %S GO06K7/10 A61B8/565 A61B8/08 A61B8/54

£ 8 1020150099060 2015-07-13 KR

SNEBEEHE Espacenet  USPTO

BWE(F)

N = N N 2 N - s510
AFT-HATEXBFRGNRENGZE  HEB A ICKBAES W=l gand
BYHRERRNEFER, BE-ARNEANATERESEGOE  F s
EO5E BHET HEENRISENRAELEBEET ME o e T sssa
BENMNBFEGU RS EKEFEG £ BELTHBATRSE e
BIZHNRE BFE T WEENEMENERRFAATIEREFEASR 5= 380
WRRFRBSHERTEHIREFRGEBELT , HRERE [ e e | [
RS BARERNBEFRGARSTBEBROAEE. e !

l ¥ES
S560

Terminate recording and map



https://share-analytics.zhihuiya.com/view/bf5e1e63-623a-4865-a0af-af2ec4986c82
https://worldwide.espacenet.com/patent/search/family/056708818/publication/US2018204028A1?q=US2018204028A1
http://appft.uspto.gov/netacgi/nph-Parser?Sect1=PTO1&Sect2=HITOFF&d=PG01&p=1&u=%2Fnetahtml%2FPTO%2Fsrchnum.html&r=1&f=G&l=50&s1=%2220180204028%22.PGNR.&OS=DN/20180204028&RS=DN/20180204028

