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(7) ABSTRACT

An ultrasound imaging apparatus comprising a processor
configured to obtain an ultrasound image, a display config-
ured to display the ultrasound image, and a controller
configured to identify a menstrual cycle based on a state of
an endometrial region on the ultrasound image and config-
ured to control the display to display the identified menstrual
cycle.
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FIG. 4A
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FIG. 4B
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FIG. 5A
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FIG. 6A
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FIG. 6B
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ULTRASOUND IMAGING APPARATUS AND
CONTROL METHOD FOR THE SAME

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.
10-2018-0017773, filed on Feb. 13, 2018, in the Korean
Intellectual Property Office, the disclosure of which is
incorporated by reference herein in its entirety.

BACKGROUND

1. Field

[0002] Embodiments of the present disclosure relate to an
ultrasound imaging apparatus configured to generate an
image of the inside of an object by using ultrasonic waves
and a control method for the same.

2. Description of Related Art.

[0003] An ultrasound imaging apparatus may send ultra-
sound signals, which are generated by a transducer of a
probe, to a target part inside an object from a surface of the
object, and receive information related to reflected ultra-
sound signals (ultrasound eco signal), thereby obtaining an
internal image of the object.

[0004] In comparison with an X-ray apparatus, the ultra-
sound imaging apparatus is safe because there is no risk of
radiation exposure and the ultrasound imaging apparatus is
capable of displaying an image in real time. In addition, in
comparison with Magnetic Resonance Image (MRI), the
ultrasound imaging apparatus is inexpensive and portable
and thus the ultrasound imaging apparatus is widely used in
medical examination.

SUMMARY

[0005] Therefore, it is an aspect of the present disclosure
to provide an ultrasound imaging apparatus capable of
providing a variety of information, which is needed for
diagnosing a target object, to a user by using ultrasound
images and a control method thereof.

[0006] Additional aspects of the present 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 present disclosure.

[0007] In accordance with one aspect of the present dis-
closure, an ultrasound imaging apparatus according to an
embodiment of the present disclosure may include a pro-
cessor configured to obtain an ultrasound image, a display
configured to display the ultrasound image, and a controller
configured to identify a menstrual cycle based on a state of
an endometrial region on the ultrasound image and config-
ured to control the display to display the identified menstrual
cycle.

[0008] The controller may identify the menstrual cycle
based on at least one of the brightness and the contrast of the
endometrial region.

[0009] The controller may compare the image of the
endometrial region with a pre-stored image, and identifies
the menstrual cycle based on a result of the comparison.
[0010] The ultrasound imaging apparatus may further
include an input configured to receive at least one of a user
confirmation command and a user modification command

Aug. 15,2019

related to the identified menstrual cycle, wherein when the
confirmation command is input. the controller controls the
display to display the identified menstrual cycle and when
the modification command is input, the controller modifies
the identified menstrual cycle and controls the display to
display the modified menstrual cycle.

[0011] The controller may measure a diagnostic parameter
by using the ultrasound echo signal and identifies whether
the measured diagnostic parameter is normal, based on the
identified menstrual cycle.

[0012] The diagnostic parameter may comprise at least
one of a length, a height, a width, an area, and a volume of
the uterus.

[0013] The controller may identify that the diagnostic
parameter is not normal when the measured diagnostic
parameter is not within a range that is pre-determined
according to the identified menstrual cycle.

[0014] When the measured diagnostic parameter is not
normal, the controller may control the display so that the
display notifies the user that there is an abnormality.
[0015] The controller may control the display so that the
display notifies the user that there is an abnormality by using
at least one of a color marker and a warning message.
[0016] The ultrasound imaging apparatus may further
comprise an input configured to receive at least one piece of
information related to whether an object has a birth expe-
rience and information related to whether an object experi-
ences menopause, wherein the controller measures the size
of the uterus by using the ultrasound echo signal, and
identifies whether the measured size of the uterus is normal,
based on the input information.

[0017] When the measured size of the uterus is not within
a reference range related to the input information, the
controller may identify that the measured size of the uterus
is not normal and the controller controls the display so that
the display notifies the user that there is an abnormality.
[0018] In accordance with another aspect of the present
disclosure, a control method of an ultrasound imaging
apparatus may comprise obtaining an ultrasound image,
displaying the ultrasound image; identifying a menstrual
cycle based on a state of an endometrial region on the
ultrasound image, and displaying the identified menstrual
cycle.

[0019] The identification of the menstrual cycle may com-
prise identifying the menstrual cycle based on at least one of
the brightness and the contrast of the endometrial region.
[0020] The identification of the menstrual cycle may com-
prise comparing an image of the endometrial region with a
pre-stored image, and identifying the menstrual cycle based
on a result of the comparison.

[0021] The control method of the ultrasound imaging
apparatus may further comprises receiving at least one of a
user confirmation command and a user modification com-
mand related to the identified menstrual cycle, wherein the
display of the identified menstrual cycle comprises when the
confirmation command is input, displaying the identified
menstrual cycle and when the modification command is
input, modifying the identified menstrual cycle and display-
ing the modified menstrual cycle.

[0022] The control method of the ultrasound imaging
apparatus may further comprises measuring a diagnostic
parameter by using the ultrasound echo signal; and identi-
fying whether the measured diagnostic parameter is normal,
based on the identified menstrual cycle.
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[0023] The diagnostic parameter may comprise at least
one of a length, a height, a width, an area, and a volume of
the uterus.

[0024] The determination of whether the measured diag-
nostic parameter is normal may comprise identifying that the
diagnostic parameter is not normal when the measured
diagnostic parameter is not within a range that is pre-
determined according to the identified menstrual cycle.
[0025] The control method of the ultrasound imaging
apparatus may further comprises notifying the user that there
is an abnormality, when the measured diagnostic parameter
is not normal.

[0026] The notification to the user may comprise notifying
the user that there is an abnormality, by using at least one of
a color marker and a warning message.

BRIEF DESCRIPTION OF THE DRAWINGS

[0027] These and/or other aspects of the disclosure will
become apparent and more readily appreciated from the
following description of embodiments, taken in conjunction
with the accompanying drawings of which:

[0028] FIG. 1 is a view illustrating an exterior of an
ultrasound imaging apparatus according to an embodiment.
[0029] FIG. 2 is a control block diagram illustrating the
ultrasound imaging apparatus according to an embodiment.
[0030] FIG. 3 is a view illustrating a process of measuring
an endometrium of an object according to an embodiment.
[0031] FIGS. 4A to 4C are views illustrating an operation
for identifying the menstrual cycle by the ultrasound imag-
ing apparatus according to an embodiment.

[0032] FIGS. 5A to 5C are views illustrating an example
of a notification screen displayed on the ultrasound imaging
apparatus according to an embodiment.

[0033] FIGS. 6A and 6B are views illustrating an opera-
tion of measuring the size of the uterus and identifying
whether the measured size of the uterus is normal, by the
ultrasound imaging apparatus according to an embodiment.
[0034] FIG. 7 is a flowchart illustrating a control method
of the ultrasound imaging apparatus according an embodi-
ment.

[0035] FIG. 8 is a flowchart illustrating a control method
of the ultrasound imaging apparatus according an embodi-
ment.

DETAILED DESCRIPTION

[0036] In the following description, like reference numer-
als refer to like elements throughout the specification. Well-
known functions or constructions are not described in detail
since they would obscure the one or more exemplar embodi-
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ments with unnecessary detail. Terms such as “unit”, “mod-
ule”, “member”, and “block” may be embodied as hardware
or software. According to embodiments, a plurality of
“unit”, “module”, “member”, and “block” may be imple-
mented as a single component or a single “unit”, “module”,
“member”, and “block” may include a plurality of compo-
nents.

[0037] It will be understood that when an element is
referred to as being “connected” another element, it can be
directly or indirectly connected to the other element,
wherein the indirect connection includes “connection via a
wireless communication network”,

[0038] Also, when a part “includes” or “comprises” an

element, unless there is a particular description contrary

(LIS
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thereto, the part may further include other elements, not
excluding the other elements.

[0039] As used herein, the singular forms “a,” “an” and
“the” are intended to include the plural forms as well, unless
the context clearly indicates otherwise.

[0040] An identification code is used for the convenience
of the description but is not intended to illustrate the order
of each step. The each step may be implemented in the order
different from the illustrated order unless the context clearly
indicates otherwise.

[0041] Reference will now be made in detail to embodi-
ments of the present disclosure, examples of which are
illustrated in the accompanying drawings.

[0042] FIG. 1 is a view illustrating an exterior of an
ultrasound imaging apparatus according to an embodiment.

[0043] As illustrated in FIG. 1, an ultrasound imaging
apparatus 100 according to an embodiment may include a
ultrasonic probe (P) transmitting ultrasonic waves to an
object and receiving ultrasound echo signals from the object
to convert the ultrasound echo signal into an electrical
signal, a main body 101, an input 105 and a display 150.

[0044] The ultrasonic probe P corresponding to a part in
contact with the surface of the object or a part inserted into
a body of the object, may transmit and receive ultrasonic
waves. Particularly, the ultrasonic probe (P) may transmit
ultrasonic waves to the inside of the object according to a
transmission signal provided from the main body 101,
receive echo ultrasonic waves reflected from a specific part
in the object, and transmit the echo ultrasonic waves to the
main body 101.

[0045] The ultrasonic probe (P) may receive a variety of
signals needed for the control of the ultrasonic probe (P) by
being connected to the main body 101 via a cable 106. In
addition, the ultrasonic probe (P) may transmit an analog
signal or a digital signal corresponding to the ultrasonic echo
signal received by the probe P, to the main body 101.

[0046] To this end, one or more female connectors 102
may be provided in one side of the main body 101. A male
connector 104 provided at one end of the cable 106 may be
physically coupled to the female connector 102.

[0047] However, embodiments of the ultrasonic probe (P)
is not limited thereto, and the ultrasonic probe (P) may be
wirelessly connected the main body 101. In this case, the
ultrasonic probe (P) may be implemented as a wireless probe
and thus the ultrasonic probe (P) may be configured to
transmit and receive a signal via a network provided
between the ultrasonic probe (P) and the main body (M). In
addition, a plurality of ultrasonic probes (P) may be con-
nected to a single main body 101.

[0048] A plurality of casters 103 moving the ultrasound
imaging apparatus 100 may be provided under the main
body 101. A user can fix or move the ultrasound imaging
apparatus 100 by using the plurality of casters 103. The
ultrasonic imaging apparatus 100 is referred to as a cart-type
ultrasonic apparatus.

[0049] An operation panel 105 may be provided on a front
surface of the main body 101. On the operation panel 105,
an input 160 receiving an input from a user may be disposed.
By using the input 160, a user may input a command for
starting diagnosis, selecting a diagnostic region, selecting a
diagnosis type, and selecting an ultrasonic image mode. The
ultrasonic image mode may include an Amplitude mode
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(A-mode), a Brightness mode (B-mode), a Doppler mode
(D-mode), an Elastography mode (E-mode), and a Motion
mode (M-mode).

[0050] The display 150 may be provided on the upper
portion of the main body 101. The display 150 may be
implemented by at least one of various display panels such
as a liquid crystal display (LCD) panel, a light emitting
diode (LED) panel, and an organic light emitting diode
(OLED) panel.

[0051] In addition, the display 150 may be provided with
two or more displays so that each display may displays
different images simultaneously. For example, one display
may display a 2D ultrasound image and the other display
may display a 3D ultrasound image. Alternatively, one
display may display a B-mode image and the other display
may display a contrast agent image.

[0052] On an outer peripheral surface of the main body
101, at least one probe holder 107 may be provided to hold
the ultrasonic probe (P). Therefore, when users do not use
the ultrasonic probe (P), the ultrasonic probe (P) may be
stored in the holder 107.

[0053] In another embodiment, the ultrasound imaging
apparatus 100 may be a portable ultrasound imaging appa-
ratus that is portable for the long distance movement,
wherein the portable ultrasound imaging apparatus may be
not provided with a caster 103. The portable ultrasound
imaging apparatus may be implemented by a fax viewer
(Viewer PACS), a smart phone, a laptop computer, a PDA,
or a tablet PC, but is not limited thereto.

[0054] FIG. 2 is a control block diagram illustrating the
ultrasound imaging apparatus according to an embodiment.
[0055] Referring to FIG. 2, the ultrasound imaging appa-
ratus 100 according to an embodiment may include a
transducer module 110 interconverting an electrical signal
and an ultrasonic signal into each other, a beamformer 120
generating a transmission beam and a reception beam, a
processor 140 generating an ultrasound image by using echo
signals output from the beamformer 120, a controller 130
controlling the operation of internal components of the
ultrasound imaging apparatus 100, the display 150, and the
input 160.

[0056] The transducer module 110 may be configured to
interconvert an electrical signal and an ultrasonic signal. To
this end, the transducer module 110 may include a trans-
ducer array provided with a piezoelectric ultrasonic trans-
ducer element using the piezoelectric effect, and may further
include a switch such as a multiplexer (MUX), configured to
select a transducer element to be used transmission and
reception of an ultrasonic signal.

[0057] The transducer module 110 may be provided inside
the above mentioned ultrasonic probe (P).

[0058] The beamformer 120 may generate a transmission
beam and a reception beam and may include a transmission
beamformer 121 and a reception beamformer 122.

[0059] The transmission beamformer 121 may perform
transmission beamforming. The transmission beamformer
121 may generate a transmission beam by applying a time
delay to the ultrasonic signal transmitted from the transducer
module 110.

[0060] The generated transmission beam may be transmit-
ted through the transducer module 110 and the transmitted
ultrasonic waves may be reflected by the object and then
incident to the transducer module 110. As mentioned above,
when receiving echo ultrasonic waves reflected by the
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object, the transducer module 110 may output an echo signal
corresponding to the received echo ultrasonic waves. The
echo signal may be input to the reception beamformer 122.
[0061] The reception beamformer 122 may output the
echo signal with a predetermined time delay, and may
combine echo signals by applying a weight to the echo
signals. In addition, the reception beamformer 122 may
amplify the echo signal and perform a gain correction on the
echo signal.

[0062] The processor 140 may generate an ultrasound
image based on the echo signal output from the reception
beamformer 122. For example, the processor 140 may
generate at least one of an A-mode image, a B-mode image,
a D-mode image, an E-mode image, and an M-mode image
based on an echo signal. In addition, the processor 140 may
generate a 3D ultrasound image based on the plurality of
ultrasound images acquired from the echo signal.

[0063] In addition, the processor 140 may perform image
processing to indicate a variety of additional information on
the ultrasound image.

[0064] For this, the processor 140 may be implemented in
the form of hardware such as a microprocessor, or may be
implemented in the form of software executed on hardware.
[0065] The input 150 may receive a user input related to
ultrasound imaging apparatus 100, and input user informa-
tion. The user information may include information related
to whether an object has a birth experience, and information
related to whether an object experiences menopause.
[0066] The display 150 may display the generated ultra-
sound image and various data required for the diagnosis. In
addition, the display 150 may provide information to the
user by displaying a menstrual cycle identified by the
controller 130 described later, and by displaying whether
diagnostic data measured is normal or not. A detail descrip-
tion thereof will be described later.

[0067] The controller 130 may control a variety of com-
ponents of the ultrasound imaging apparatus 100. The con-
troller 130 may control the beamformer 120 so that the
beamformer 120 generates a signal for acquiring a variety of
data necessary for diagnosis, and the controller 130 may
control the processor 140 so that the processor 140 generates
an ultrasound image.

[0068] The controller 130 may measure a diagnostic
parameter related to the uterus of an object on an ultrasound
image generated by the processor 140. At this time, the
diagnostic parameter may represent a measurement value
required for diagnosis, wherein the diagnostic parameter
may include a length, a height, a width, an area, and a
volume.

[0069] In addition, the controller 130 may measure the
diagnostic parameter for a region of interest by using the
ultrasound echo signal received by the reception beam-
former 122. At this time, the region of interest may be set
automatically or may be input from the user through the
input 160.

[0070] The controller 130 may identify the menstrual
cycle of the object based on the ultrasound image generated
by the processor 140, and may identify whether the mea-
sured diagnostic parameters are normal, according to the
identified menstrual cycle.

[0071] The controller 130 may identify the menstrual
cycle of the object with reference to the endometrial region
on the ultrasound image generated by the processor 140.
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Particularly, the controller 130 may identify the menstrual
cycle based on at least one of the brightness and the contrast
of the endometrial region.

[0072] The controller 130 may compare the ultrasound
image generated by the processor 140, with at least one of
a pre-stored reference image and a previously measured
image. As a result of the comparison, the controller 130 may
select a menstrual cycle corresponding to the image having
a high matching rate, as a menstrual cycle of the object. To
this, according to an embodiment, the ultrasound imaging
apparatus 100 may further include a storage (not shown).
[0073] The controller 130 may identify whether the mea-
sured diagnostic parameter is normal, by depending on
whether the measured diagnostic parameter is contained in
a predetermined range, wherein the range is predetermined
based on the identified menstrual cycle.

[0074] The controller 130 may control the display 150 so
that the display 150 provides information such as informa-
tion related to whether the measured diagnostic parameters
is normal, as well as the ultrasonic image and the measured
diagnostic parameters, in a variety of forms, to a user.
[0075] In addition, the controller 130 may store the ultra-
sound image, the measured diagnostic parameters, and the
information related to the identified menstrual cycle in a
storage (not shown).

[0076] Accordingly, a user such as a doctor can perform
diagnosis of a specific disease using the ultrasound image
displayed on the display 150, and more easily diagnose a
specific disease, based on whether the measured diagnostic
data is within a normal range.

[0077] Hereinafter, a particular operation of the controller
130 will be described in detail.

[0078] FIG. 3 is a view illustrating a process of measuring
an endometrium of an object according to an embodiment.
[0079] Referring to FIG. 3, a user may insert the ultrasonic
probe (P) into the body of an object and perform a diagnosis.
Particularly, the user may obtain diagnostic data on a uterus
310 of the object by inserting the ultrasonic probe (P) into
a cervix 330 of the object.

[0080] According to an embodiment, the controller 130
may obtain a sagittal plane or a transverse plane of the uterus
310 of the object.

[0081] The sagittal plane of the uterus 310 may be
obtained when the user places a probe marker of the ultra-
sonic probe (P) at 12 o’clock and inserts the ultrasonic probe
(P) into the upper vaginal cavity.

[0082] The transverse plane of the uterus 310 may be
obtained when the user rotates the probe marker of the
ultrasonic probe (P) by 90 degrees along a long axis 340 to
the counterclockwise direction from a mid-sagittal plane of
the uterus 310. Alternatively, the transverse plane of the
uterus 310 may also be obtained when the user rotates the
probe marker by 90 degrees along the long axis 340 to the
clockwise direction from the mid-sagittal plane.

[0083] The controller 130 may identify a menstrual cycle
based on the endometrial region 320 indicated on the
ultrasound image about the uterus of the object.

[0084] The size of the endometrium may be changed by
the hormonal action of the menstrual cycle. Particularly, the
size of the endometrium may be increased by the hormonal
action as it passes through a menstrual phase, a proliferative
phase and a lo secretory phase.

[0085] A state of the endometrial region 320 including the
change in the size of the endometrium, may be changed
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according to the menstrual cycle due to the hormonal action.
The state of the endometrial region 320 may be checked by
the ultrasound image, and the user may be supplied with data
required for the diagnosis of the object by using the ultra-
sound image.

[0086] The controller 130 may identify the menstrual
cycle of the object based on the state of the endometrial
region 320 including the change in the size of the endome-
trium.

[0087] FIGS. 4A to 4C are views illustrating an operation
for identifying the menstrual cycle by the ultrasound imag-
ing apparatus according to an embodiment.

[0088] The controller 130 according to an embodiment
may roughly divide the menstrual cycle of the object into a
postmenstrual phase, a late proliferative near ovulation
phase, and a post-ovulatory phase.

[0089] The controller 130 may identify the menstrual
cycle corresponding to the ultrasound image during the
menstrual cycle. Particularly, the controller 130 may identify
the menstrual cycle corresponding to the state of the endo-
metrial region of the ultrasound image generated by the
processor 140.

[0090] FIG. 4A is a view illustrating an ultrasound image
of a sagittal plane of the uterus of the object obtained by the
ultrasound imaging apparatus according to an embodiment,
particularly indicating an ultrasound image of the postmen-
strual phase.

[0091] As illustrated in FIG. 4A, an endometrial region
(Z1) in the postmenstrual phase, may include a line (L.1)
having a high shade in which the contrast is higher than an
adjacent region. A thickness of the endometrial region (Z1)
may be relatively thin. That is, the endometrial region (Z1)
in the postmenstrual phase may be identified as the form of
a thin single layer.

[0092] When the endometrial region (Z1) of the ultra-
sound image includes the single layer (L1) having the high
shade, and when the thickness of the endometrial region
(71) is in a predetermined range (K1), the controller 130
may identify that the menstrual cycle of the object is in the
postmenstrual phase. For example, the predetermined range
(K1) may be equal to or greater than 3mm but, less than
8mm.

[0093] FIG. 4B is a view illustrating an ultrasound image
of a sagittal plane of the uterus of the object obtained by the
ultrasound imaging apparatus according to an embodiment,
particularly indicating an ultrasound image of the late pro-
liferative near ovulation phase.

[0094] As illustrated in FIG. 4B, an endometrial region
(Z2) in the late proliferative near ovulation phase, may
include three lines (L2, L3 and [4) having a high shade. A
thickness of the endometrial region (72) may be relatively
thick. That is, the endometrial region (Z2) in the late
proliferative near ovulation phase may be identified as the
form of thick triple layer.

[0095] When the endometrial region (Z2) of the ultra-
sound image includes the triple layer (L2, L3 and L4) having
the high shade, and when the thickness of the endometrial
region (72) is in a predetermined range (K2), the controller
130 may identify that the menstrual cycle of the object is in
the late proliferative near ovulation phase. For example, the
predetermined range (K2) may be equal to or greater than 10
mm, but less than 16 mm.

[0096] FIG. 4C is a view illustrating an ultrasound image
of a sagittal plane of the uterus of the object obtained by the
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ultrasound imaging apparatus according to an embodiment,
particularly indicating an ultrasound image of the post-
ovulatory phase.

[0097] As illustrated in FIG. 4C, an endometrial region
(Z3) in the post-ovulatory phase, may include a line (L5)
having a high shade. A thickness of the endometrial region
(Z3) may be relatively thick. That is, the endometrial region
(Z3) in the post-ovulatory phase may be identified as the
form of a thick single layer.

[0098] The endometrial region (Z3) may be identified as a
region having a shade distinguished from an adjacent region,
and the thickness of the endometrial region (Z3) may be
measured by using a height of a region having a certain
shade that is distinguished from the adjacent region.
[0099] When the endometrial region (Z3) of the ultra-
sound image includes the single layer (L5) having the high
shade, and when the thickness of the endometrial region
(73) 1s in a predetermined range (K3), the controller 130
may identify that the menstrual cycle of the object is in the
post-ovulatory phase. For example, the predetermined range
(K3) may be equal to greater than 16 mm, but less than 18
mm.

[0100] According to an embodiment, the controller 130
may divide the menstrual cycle of the object into the
postmenstrual phase, the late proliferative near ovulation
phase, and the post-ovulatory phase, but the number of the
division in the menstrual cycle is not limited thereto.
[0101] In addition, the controller 130 may identify
whether at least one of a user confirmation command and a
user modification command related to the identified men-
strual cycle is input or not.

[0102] The controller 130 may request a confirmation to a
user on the identified menstrual cycle, and when the user
inputs the confirmation command via the input 160, the
controller 130 may identify the identified menstrual cycle as
a final menstrual cycle. In this case, the controller 130 may
display the final menstrual cycle.

[0103] When the user modification command on the iden-
tified menstrual cycle is input, the controller 130 may
modify the identified menstrual cycle, wherein the controller
130 may display the modified menstrual cycle.

[0104] FIGS. 5A to 5C are views illustrating an example
of a notification screen displayed on the ultrasound imaging
apparatus according to an embodiment.

[0105] Referring to FIG. 5A, the controller 130 may
measure the diagnostic parameters for the uterus of the
object by using an ultrasonic echo signal.

[0106] For example, the controller 130 may measure the
endometrial thickness using an ultrasonic echo signal. At
this time, the controller 130 may automatically set a region
for measuring the endometrial thickness, or may receive an
input of a measurement region from the user through the
input 160.

[0107] The controller 130 may identify whether the mea-
sured diagnostic parameter value is normal, based on the
identified menstrual cycle.

[0108] Particularly, the controller 130 may identify
whether the measured diagnostic parameter value is normal,
by depending on whether the measured diagnostic parameter
value is in a reference value range, wherein the range is
predetermined according to the identified menstrual cycle.
At this time, the reference value according to the identified
menstrual cycle represents a theoretical value of a diagnostic
parameter value for each menstrual cycle.
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[0109] When the measured diagnostic parameter value is
not in the reference value range related to the identified
menstrual cycle, the controller 130 may identify that the
diagnostic parameter value is not normal.

[0110] For example, the controller 130 may identify
whether the measured endometrial thickness is normal,
depending on whether the measured endometrial thickness is
within the range of the reference value of the endometrial
thickness related to the identified menstrual cycle.

[0111] When the measured endometrial thickness is not in
the range of the reference value related to the identified
menstrual cycle, the controller 130 may identify that the
measured endometrial thickness is not normal.

[0112] When it is identified that the measured endometrial
thickness is abnormal, the controller 130 may control the
display 150 so that the display 150 provides a notification
indicating that there is an abnormality in the endometrium,
to a user.

[0113] The controller 130 may display a color marker 510
at a region, which is set to measure the endometrial thick-
ness, wherein the controller 130 may display the color
marker 510 to distinguish the case in which the endometrial
thickness is not normal, from a case in which the endome-
trial thickness is normal.

[0114] For example, the controller 130 may display a
green marker when the measured endometrial thickness is
normal, and display a red marker when the measured endo-
metrial thickness is not normal, thereby providing the noti-
fication indicating that there is an abnormality in the endo-
metrium, to a user.

[0115] In addition, the controller 130 may control the
display 150 so that the display 150 provides the notification
indicating that there is an abnormality in the endometrium,
to a user by displaying a separate notification window 520.
[0116] At this time, by displaying the identified menstrual
cycle on the separate notification window 520, the controller
130 may provide information related to the menstrual cycle
of the object, to the user while providing the notification
indicating the presence of the abnormality in the endome-
trium.

[0117] The controller 130 may display the identified men-
strual cycle by using characters, pictures, graphs, and colors,
and the display method is not limited to the above-described
method.

[0118] For example, the controller 130 may display the
identified menstrual cycle using a separate graph 540, as
illustrated in FIG. 5B.

[0119] The controller 130 may display the identified men-
strual cycle, by using the graph 540, wherein the graph 540
indicates the change in the thickness of the uterine wall as
time passes. Accordingly, the user can intuitively recognize
the identified menstrual cycle.

[0120] The controller 130 may display the color marker
530 as described above together with the graph 540 indi-
cating the thickness of the uterine wall, wherein the con-
troller 130 may display the color marker 530 and the graph
540 to distinguish the case in which the endometrial thick-
ness is not normal, from a case in which the endometrial
thickness is normal.

[0121] The controller 130 may display the identified men-
strual cycle through a separate interface, and may display
information related to the menstrual cycle together with the
measured diagnostic parameters.



US 2019/0247022 Al

[0122] For example, as shown in FIG. 5¢, the controller
130 may display a table 554 indicating the measured diag-
nostic parameter with an ultrasound image 551 and simul-
taneously, display information related to the menstrual
cycle.

[0123] The controller 130 may display the table 554
indicating the measured diagnostic parameter by adding a
table 555 including information related to the identified
menstrual cycle. The controller 130 may display information
related to the menstrual cycle using a color, which is
different from the color of the diagnostic parameter.
[0124] As described above, the controller 130 may display
information related to the identified menstrual cycle by
using at least one of the table 555, the graph 552, and the
notification window 553 including information related to the
menstrual cycle.

[0125] The controller 130 may request the user to confirm
the displayed menstrual cycle, and the user may modify the
menstrual cycle through the separate interface 556. When
the modification command for the menstrual cycle is input
from the user, the controller 130 may display the modified
menstrual cycle. At this time, the controller 130 may display
the modified menstrual cycle by making a separate indica-
tion indicating that it is modified by the user.

[0126] When displaying the measured diagnostic param-
eters, the controller 130 may display the different colors to
distinguish the case in which the measured diagnostic
parameters are identified to be normal from the cases in
which the measured diagnostic parameters are identified to
be abnormal.

[0127] In addition, the controller 130 may display the
measured menstrual cycle together with the information
related to the measured diagnostic parameters, while dis-
playing a predetermined range, which is used to identify the
menstrual cycle, i.e., a reference value for the identified
menstrual cycle.

[0128] Accordingly, the user can easily compare the mea-
sured value for the object with the theoretical value, and thus
the convenience and accuracy of the diagnosis can be
increased.

[0129] According to another embodiment, an ultrasound
imaging apparatus 100 may receive at least one piece of
information related to whether an object has a birth expe-
rience, and information related to whether an object expe-
riences menopause, from the user, and may identify whether
the size of the uterus of the object is normal, based on the
received information.

[0130] The size of the uterus may vary according to
whether an object has a birth experience, and generally, the
size of the uterus in the case in which the object has a birth
experience, may be greater than the size of the uterus in the
case in which the object don’t have a birth experience.

[0131] In addition, the size of the uterus may vary accord-
ing to whether an object experiences menopause, and gen-
erally, the size of the uterus before the menopause, may be
greater than the size of the uterus after the menopause.

[0132] The controller 130 may identify whether the size of
the uterus is normal, by identifying whether the size of the
uterus is within a predetermined range correspond ing tat
least one piece of information related to whether an object
has a birth experience, and information related to whether an
object experiences menopause, wherein the information is
input from the user.
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[0133] Hereinafter an operation of the controller 130 for
measuring the size of the uterus and for identifying whether
the measured size of the uterus is normal, will be described
in detail with reference to FIGS. 6A and 6B.

[0134] FIGS. 6A and 6B are views illustrating an opera-
tion of measuring the size of the uterus and identifying
whether the measured size of the uterus is normal, by the
ultrasound imaging apparatus according to an embodiment.
[0135] According to an embodiment, the controller 130
may measure the size of the uterus on the ultrasound image.
Particularly, the controller 130 may measure the size of the
uterus by measuring at least one of width, height, and
diagonal length of the uterus.

[0136] The controller 130 may identify whether the mea-
sured size of the uterus is normal, by identifying whether the
size of the uterus is within a predetermined range corre-
sponding to at least one piece of information related to
whether an object has a birth experience, and information
related to whether an object experiences menopause,
wherein the information is input from the user.

[0137] When the measured size of the uterus is within the
predetermined range corresponding to at least one piece of
information related to whether an object has a birth expe-
rience, and information related to whether an object expe-
riences menopause, wherein the information is input from
the user, the controller 130 may identify that the measured
size of the uterus is normal.

[0138] For example, referring to FIG. 6A, the controller
130 may measure the size of the uterus by measuring the
width and height of the uterus.

[0139] When the object has a birth experience, the input
160 may receive a fact that the object has a birth experience,
from the user. The controller 130 may identify whether the
measured width and height of the uterus is within a prede-
termined width and height range in response to the case in
which the object has a birth experience.

[0140] When the measured width and height of the uterus
is within the predetermined width and height range in
response to the case in which the object has a birth experi-
ence, the controller 130 may identify that the measured
width and height of the uterus is normal, respectively.
[0141] The controller 130 may display markers 610 and
620 corresponding to the measured width and height of the
uterus, and may display the width and height of the uterus
using color markers that are distinguished from abnormal
cases.

[0142] For another example, referring to FIG. 6B, the
controller 130 may measure the size of the uterus by
measuring the diagonal length of the uterus, wherein the
diagonal length of the uterus may be measured based on
ultrasound image of the transverse plane of the uterus.
[0143] When the object is in the postmenopausal state, the
input 160 may receive the fact that the object is in the
postmenopausal state, from the user. The controller 130 may
identify whether the measured diagonal length of the uterus
is within a predetermined diagonal length range in response
to the case in which the object is in the postmenopausal state.
[0144] When it is identified that the measured diagonal
length of the uterus is not within the predetermined diagonal
length range in response to the case in which the object is in
the postmenopausal state, the controller 130 may identify
that the measured diagonal length of the uterus correspond-
ing to the size of the uterus is not normal.
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[0145] The controller 130 may display the size of the
uterus by using a marker 630 indicating the diagonal length
of the uterus, wherein the controller 130 may display the
marker 630 in a color that is distinguished from the case in
which the measured size of the uterus is normal.

[0146] The controller 130 may control the display 150 so
that the display 150 displays that the measured diagonal
length of the uterus is not in a normal range, by using a
separate interface 640, and the controller 130 may display
the display 150 so that the display 150 may display the
above mentioned identified menstrual cycle.

[0147] FIG. 7 is a flowchart illustrating a control method
of the ultrasound imaging apparatus according an embodi-
ment.

[0148] According to an embodiment, the ultrasound imag-
ing apparatus 100 may generate an ultrasound image (810),
and identify a menstrual cycle based on a state of an
endometrial region on the generated ultrasound image (820).
[0149] In this case, the ultrasound imaging apparatus 100
may identify the menstrual cycle based on at least one of the
brightness and the contrast of the endometrial region. Par-
ticularly, the ultrasound imaging apparatus 100 may identify
the menstrual cycle based on at least one of the thickness of
the endometrial region, the presence of the line having the
high shade, and the number of the line on the ultrasound
image.

[0150] Alternatively, the ultrasound imaging apparatus
100 may compare the image of the endometrial region with
at least one of a pre-stored reference image and a previously
measured image, and the ultrasound imaging apparatus 100
may identify a menstrual cycle corresponding to the image
having a high matching rate, as a menstrual cycle of the
object.

[0151] When the menstrual cycle of the object is identi-
fied, the ultrasound imaging apparatus 100 may identify
whether the measured diagnostic parameter is normal or not,
based on a predetermined range corresponding to the iden-
tified menstrual cycle (830, 840). Particularly, when the
measured diagnostic parameter is within the predetermined
range corresponding to the identified menstrual cycle, the
ultrasound imaging apparatus 100 may identify that the
measured diagnostic parameter is normal.

[0152] In this case, the diagnostic parameter represents a
measurement value required for diagnosis, i.e., a measure-
ment value for the diagnosis of the uterus, wherein the
measurement value may include a length, a height, a width,
an area and a volume of the uterus.

[0153] When the measured diagnostic parameter is not
normal (NO in 840), the ultrasound imaging apparatus 100
may inform the user that there is an abnormality in the
measured diagnostic parameter (850).

[0154] FIG. 8 is a flowchart illustrating a control method
of the ultrasound imaging apparatus according an embodi-
ment.

[0155] According an embodiment, the ultrasound imaging
apparatus 100 may identify whether information of an object
is input (910). The information of the object may include at
least one piece of information related to whether an object
has a birth experience, and information related to whether an
object experiences menopause.

[0156] When at least one piece of information related to
whether an object has a birth experience, and information
related to whether an object experiences menopause is input,
the ultrasound imaging apparatus 100 may measure the size
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of the uterus on the ultrasound image (920). Particularly, the
ultrasound imaging apparatus 100 may measure the size of
the uterus by measuring at least one of the width, height, and
diagonal length of the uterus.

[0157] The ultrasound imaging apparatus 100 may iden-
tify whether the measured size of the uterus is normal (930,
940). Particularly, the ultrasound imaging apparatus 100
may identify whether the measured size of the uterus is
normal, by depending on whether the measured size of the
uterus is within a predetermined range corresponding to the
information of the object.

[0158] When the measured size of the uterus is not within
the predetermined range corresponding to the information of
the object, the ultrasound imaging apparatus 100 may iden-
tify that the measured size of the uterus is not normal.
[0159] When the measured size of the uterus is not normal
(No in 940), the ultrasound imaging apparatus 100 may
provide a notification indicating that there is an abnormality
in the size of the uterus, to the user (950).

[0160] Therefore, the ultrasound imaging apparatus 100
may provide more accurate diagnostic data and improve the
accuracy and convenience of diagnosis.

[0161] As is apparent from the above description, it may
be possible to improve the accuracy and convenience of
diagnosis by providing information related to the menstrual
cycle of the object, to a user upon the diagnosis of the uterus
by using the ultrasound image.

[0162] Although a few embodiments of the present dis-
closure have been shown and described, it would be appre-
ciated by those skilled in the art that changes may be made
in these embodiments without departing from the principles
and spirit of the disclosure, the scope of which is defined in
the claims and their equivalents.

What is claimed is;:

1. An ultrasound imaging apparatus comprising:

a processor configured to obtain an ultrasound image;

a display configured to display the ultrasound image; and

a controller configured to identify a menstrual cycle based
on a state of an endometrial region on the ultrasound
image and configured to control the display to display
the identified menstrual cycle.

2. The ultrasound imaging apparatus of claim 1, wherein

the controller identifies the menstrual cycle based on at
least one of the brightness and the contrast of the
endometrial region.

3. The ultrasound imaging apparatus of claim 1, wherein

the controller compares the image of the endometrial
region with a pre-stored image, and identifies the
menstrual cycle based on a result of the comparison.

4. The ultrasound imaging apparatus of claim 1, further
comprising:
an input configured to receive at least one of a user
confirmation command and a user modification com-
mand related to the identified menstrual cycle,

wherein when the confirmation command is input, the
controller controls the display to display the identified
menstrual cycle and when the modification command is
input, the controller modifies the identified menstrual
cycle and controls the display to display the modified
menstrual cycle.
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5. The ultrasound imaging apparatus of claim 1, wherein
the controller measures a diagnostic parameter by using
the ultrasound echo signal and identifies whether the
measured diagnostic parameter is normal, based on the
identified menstrual cycle.
6. The ultrasound imaging apparatus of claim 5, wherein
the diagnostic parameter comprises at least one of a
length, a height, a width, an area, and a volume of the
uterus.
7. The ultrasound imaging apparatus of claim 5, wherein
the controller identifies that the diagnostic parameter is
not normal when the measured diagnostic parameter is
not within a range that is pre-determined according to
the identified menstrual cycle.
8. The ultrasound imaging apparatus of claim 5, wherein
when the measured diagnostic parameter is not normal,
the controller controls the display so that the display
notifies the user that there is an abnormality.
9. The ultrasound imaging apparatus of claim 8, wherein
the controller controls the display so that the display
notifies the user that there is an abnormality by using at
least one of a color marker and a warning message.
10. The ultrasound imaging apparatus of claim 1, further
comptrising:
an input configured to receive at least one piece of
information related to whether an object has a birth
experience and information related to whether an object
experiences menopause,
wherein the controller measures the size of the uterus by
using the ultrasound echo signal, and identifies whether
the measured size of the uterus is normal, based on the
input information.
11. The ultrasound imaging apparatus of claim 10,
wherein
when the measured size of the uterus is not within a
reference range related to the input information, the
controller identifies that the measured size of the uterus
is not normal and the controller controls the display so
that the display notifies the user that there is an abnor-
mality.
12. A control method of an ultrasound imaging apparatus
comprising:
obtaining an ultrasound image;
displaying the ultrasound image;
identifying a menstrual cycle based on a state of an
endometrial region on the ultrasound image; and
displaying the identified menstrual cycle.
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13. The control method of claim 12, wherein

the identification of the menstrual cycle comprises iden-
tifying the menstrual cycle based on at least one of the
brightness and the contrast of the endometrial region.

14. The control method of claim 12, wherein

the identification of the menstrual cycle comprises com-
paring an image of the endometrial region with a
pre-stored image, and identifying the menstrual cycle
based on a result of the comparison.

15. The control method of claim 12, further comprising:

receiving at least one of a user confirmation command and
a user modification command related to the identified
menstrual cycle,

wherein the display of the identified menstrual cycle
comprises when the confirmation command is input,
displaying the identified menstrual cycle and when the
modification command is input, modifying the identi-
fied menstrual cycle and displaying the modified men-
strual cycle.

16. The control method of claim 12, further comprising:

measuring a diagnostic parameter by using the ultrasound
echo signal; and

identifying whether the measured diagnostic parameter is
normal, based on the identified menstrual cycle.

17. The control method of claim 16, wherein

the diagnostic parameter comprises at least one of a
length, a height, a width, an area, and a volume of the
uterus.

18. The control method of claim 16, wherein

the determination of whether the measured diagnostic
parameter is normal comprises identifying that the
diagnostic parameter is not normal when the measured
diagnostic parameter is not within a range that is
pre-determined according to the identified menstrual
cycle.

19. The control method of claim 16, further comprising:

notifying the user that there is an abnormality, when the
measured diagnostic parameter is not normal.

20. The control method of claim 19, wherein

the notification to the user comprises notifying the user
that there is an abnormality, by using at least one of a
color marker and a warning message.
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