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(54) ULTRASOUND IMAGING APPARATUS AND METHOD OF CONTROLLING THE SAME

(57) Disclosed herein is an ultrasound imaging ap-
paratus for dividing obtained ultrasound image informa-
tion into pieces of image information in units of regions
of a human body, mapping a body marker to the pieces
of image information corresponding to the body marker,
and outputting a result of mapping the body marker to
the pieces of image information; and a method of con-
trolling the same. The ultrasound imaging apparatus in-
cludes an image processor configured to obtain image
information from an object, a controller configured to di-
vide the obtained image information into pieces of image
information in units of regions of a human body and map
a body marker to the pieces of image information corre-
sponding to the body marker, and a user interface unit
configured to output a result of mapping the body marker
to the pieces of image information.
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Description

BACKGROUND

1. Field

[0001] Embodiments of the present invention relate to
an ultrasound imaging apparatus and a method of con-
trolling the same.

2. Description of the Related Art

[0002] An ultrasound imaging apparatus is used for a
medical purpose, e.g., to observe the inside of an object,
detect a foreign substance, measure an injury, etc., by
irradiating an ultrasound signal generated by a transduc-
er of a probe from a skin of the object to a target region
inside the body and receiving information of an ultra-
sound signal (an ultrasound echo signal) reflected from
the target region to noninvasively obtain a tomographic
image of a soft tissue of the target region or an image of
a blood flow.
[0003] The ultrasound imaging apparatus has a small
size, is cheap, is capable of displaying images in real
time, and is free from radiation exposure and thus very
safe compared to other image diagnosis apparatuses
such as an X-ray diagnostic apparatus, an X-ray compu-
terized tomography (CT) scanner, a magnetic resonance
image (MRI) apparatus, a nuclear medicine diagnosis
apparatus, etc. Thus, the ultrasound imaging apparatus
has been widely used together with other image diag-
nostic apparatuses.
[0004] The ultrasound imaging apparatus provides not
only an ultrasound image but also various diagnostic in-
formation using an image, a body marker, etc. However,
the ultrasound imaging apparatus displays the shape of
a complicated organ in the simplified form of a cross-
sectional image. Thus when a diagnostician and an im-
age interpreter are different, it is highly probable that an
image will be erroneously interpreted, making detecting
a region of a human body from an ultrasound image dif-
ficult.

SUMMARY

[0005] Therefore, it is an aspect of the present inven-
tion to provide an ultrasound imaging apparatus capable
of providing a body marker containing diagnostic infor-
mation, reference information, and reference annotation
information rather than a body marker of a simple refer-
ence image, and matching the body marker with regions
of a human body in an ultrasound image, thereby ena-
bling a user to have an intuition regarding a direction and
regions of a scan image. It is another aspect of the
present invention to provide an ultrasound imaging ap-
paratus capable of providing such information to increase
user convenience, and a method of controlling the same.
[0006] Additional aspects of the invention 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 invention.
[0007] In accordance with one aspect of the present
invention, an ultrasound imaging apparatus includes an
image processor configured to obtain image information
from an object; a controller configured to divide the ob-
tained image information into pieces of image information
in units of regions of a human body and map a body
marker to the pieces of image information corresponding
to the body marker; and a user interface unit configured
to output a result of mapping the body maker to the pieces
of image information.
[0008] The controller may divide the obtained image
information in units of the regions of the human body
using at least one among a line, a plane, and a color.
[0009] The controller may increase or decrease, ac-
cording to a user input, sizes of portions of the pieces of
image information of the image information divided in
units of the regions of the human body.
[0010] The controller may divide the obtained image
information into at least one among images of a bone, a
blood vessel, a nerve, a muscle, and a ligament of the
object.
[0011] The user interface unit may output the body
marker, which is mapped to the pieces of image informa-
tion of the image information divided in units of the re-
gions of the human body, in the form of at least one
among a cross-sectional image, a two-dimensional (2D)
image, and a three-dimensional (3D) image.
[0012] The user interface unit may output the body
marker in the form of a plurality of layers such that the
plurality of layers of the body marker are mapped to the
pieces of image information of the image information di-
vided in units of the regions of the human body.
[0013] The ultrasound imaging apparatus may further
include a user input unit configured to input information
to the body marker output in the form of the plurality of
layers.
[0014] The information input to the body marker includ-
ing the plurality of layers may include at least one of di-
agnostic information, reference information, reference
image information, and reference annotation information.
[0015] The controller may modify the information input
to the body marker output in the form of the plurality of
layers.
[0016] In accordance with another aspect of the
present invention, a method of controlling an ultrasound
imaging apparatus includes obtaining image information
from an object; dividing the obtained image information
into pieces of image information in units of regions of a
human body; mapping a body marker to the pieces of
image information corresponding to the body marker and
outputting a result of mapping the body marker to the
pieces of image information.
[0017] The dividing of the obtained image information
into the pieces of image information in units of the regions
of the human body may include dividing the obtained
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image information in units of the regions of the human
body using at least one among a line, a plane, and a color.
[0018] The dividing of the obtained image information
into the pieces of image information in units of the regions
of the human body may include increasing or decreasing,
according to a user input, sizes of portions of the pieces
of image information of the obtained image information
divided in units of the regions of the human body.
[0019] The dividing of the obtained image information
into the pieces of image information in units of the regions
of the human body may include dividing the obtained
image information into at least one among images of a
bone, a blood vessel, a nerve, a muscle, and a ligament
of the object.
[0020] The outputting of the result of mapping the body
marker to the pieces of image information may include
outputting the body marker, which is mapped to the piec-
es of image information of the image information divided
in units of the regions of the human body, in the form of
at least one among a cross-sectional image, a two-di-
mensional (2D) image, and a three-dimensional (3D) im-
age.
[0021] The outputting of the result of mapping the body
marker to the pieces of image information may include
outputting the body marker in the form of a plurality of
layers such that the plurality of layers of the body marker
are mapped to the pieces of image information of the
image information divided in units of the regions of the
human body.
[0022] The method may further include inputting infor-
mation to the body marker output in the form of the plu-
rality of layers.
[0023] The inputting of the information to the body
marker output in the form of the plurality of layers may
include inputting at least one among diagnostic informa-
tion, reference information, reference image information,
and reference annotation information.
[0024] The mapping of the body marker to the pieces
of image information may include modifying the informa-
tion input to the body marker output in the form of the
plurality of layers.

BRIEF DESCRIPTION OF THE DRAWINGS

[0025] These and/or other aspects of the invention will
become apparent and more readily appreciated from the
following description of the embodiments, taken in con-
junction with the accompanying drawings of which:

FIG. 1 is a perspective view of the exterior of an
ultrasound imaging apparatus in accordance with
one embodiment of the present invention;
FIG. 2 is a block diagram of an ultrasound imaging
apparatus in accordance with one embodiment of
the present invention;
FIG. 3 is a flowchart of a process of outputting a body
marker using an ultrasound imaging apparatus in ac-
cordance with one embodiment of the present inven-

tion;
FIG. 4A illustrates an ultrasound image of a portion
of a human body;
FIG. 4B is a diagram of the ultrasound image of FIG.
4A divided by lines, such that regions of the human
body are easily recognizable;
FIG. 5A is a diagram illustrating a result of displaying
regions of a human body included in an ultrasound
image using different colors;
FIG. 5B illustrates a result of expanding one of re-
gions of a human body included in an ultrasound
image;
FIG. 6 is a diagram illustrating an ultrasound image
of a region of a human body and a body marker cor-
responding thereto;
FIG. 7 is a diagram illustrating an ultrasound image
of an internal organ of a human body and a body
marker corresponding thereto;
FIG. 8 is a flowchart of a process of storing informa-
tion in a body marker including a plurality of layers
in accordance with an embodiment of the present
invention;
FIG. 9 illustrates a screen displaying a body marker
mapped when a user selects one of a plurality of
body markers and reference diagnostic information
related to the body marker;
FIG. 10 illustrates a screen displaying a body marker
mapped when a user selects one of a plurality of
body markers and reference information related to
the body marker;
FIG. 11 illustrates a screen displaying a body marker
mapped when a user selects one of a plurality of
body markers and reference annotation information
related to the body marker;
FIG. 12 illustrates a screen displaying a body marker
mapped when a user selects one of a plurality of
body markers and reference diagnostic information
related to the body marker;
FIG. 13 illustrates a screen displaying a body marker
mapped when a user selects one of a plurality of
body markers and reference information related to
the body marker; and
FIG. 14 illustrates a screen displaying a body marker
mapped when a user selects one of a plurality of
body markers and reference annotation information
related to the body marker.

DETAILED DESCRIPTION

[0026] The advantages and characteristics of the
present invention and a method of achieving them will
be apparent from exemplary embodiments set forth here-
in, taken in conjunction with the accompanying drawings.
[0027] The exemplary embodiments set forth in the
present disclosure and the drawings are merely exam-
ples of the present invention. It should be understood
that various modified examples that replace exemplary
embodiments and drawings of the present invention
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would have been made at the filing date of the present
application.
[0028] Hereinafter, an ultrasound imaging apparatus
and a method of controlling method thereof in accord-
ance with exemplary embodiments of the present inven-
tion will be described in detail. Like reference numerals
denote like elements in the drawings and are thus not
redundantly described here.
[0029] Throughout the present disclosure, the term
’object’ should be understood to cover a human, an an-
imal, or a part of a human or an animal. Examples of the
object may include an organ such as a liver, a heart, a
womb, a brain, a breast, an abdomen, etc. or a blood
vessel. The term ’user’ may be understood as a doctor,
a nurse, a medical laboratory technician, a medical image
specialist, a technician who repairs medical apparatuses,
etc. but is not limited thereto.
[0030] Throughout the present disclosure, the term ’ul-
trasound image’ means an image of an object obtained
using ultrasonic waves but may be understood also as
an image of an object obtained using an X-ray diagnostic
apparatus, a computerized tomography (CT) scanner, a
magnetic resonance image (MRI) apparatus, a nuclear
medicine diagnosis apparatus, etc. A diagnostic appara-
tus in which an ultrasound imaging apparatus and a meth-
od of controlling the same in accordance with an embod-
iment may be applied or used may be an X-ray photo-
graphing apparatus, an X-ray fluoroscopy apparatus, a
CT scanner, an MRI apparatus, a positron emission to-
mography apparatus, and an ultrasound imaging appa-
ratus. Exemplary embodiments set forth herein will be
described with respect to an ultrasound imaging appa-
ratus but are not limited thereto.
[0031] The term ’body marker’ means a model repre-
senting a location or an object on which ultrasonic waves
are irradiated, etc. In general, examples of a body marker
include a model of a liver which is an internal organ of a
human body, a model of a bone, a muscle, or a ligament
of an arm of the human body, etc.
[0032] Exemplary embodiments of the present inven-
tion will now be described in detail with reference to the
accompanying drawings so that those of ordinary skill in
the technical field to which the present invention pertains
can easily accomplish them. However, the present in-
vention may be embodied in many different forms and is
not limited to the exemplary embodiments set forth here-
in. For clarity, elements that are not related to describing
the exemplary embodiments are omitted in the drawings.
[0033] Hereinafter, exemplary embodiments of the
present invention will be described in detail with refer-
ence to the accompanying drawings.
[0034] FIG. 1 is a perspective view of the exterior of
an ultrasound imaging apparatus in accordance with one
embodiment of the present invention.
[0035] As illustrated in FIG. 1, the ultrasound imaging
apparatus includes a body 100, and a user input unit 150,
a display unit 160, a sub-display panel 161, and an ul-
trasound probe 200 which are coupled to the body 100.

[0036] A plurality of casters (not shown) may be pro-
vided at a bottom of the body 100 of the ultrasound im-
aging apparatus to move the ultrasound imaging appa-
ratus. The plurality of casters may be configured to fix
the ultrasound imaging apparatus to a specific location
or move the ultrasound imaging apparatus in a specific
direction. The ultrasound imaging apparatus described
above is referred to as a cart-type ultrasound imaging
apparatus.
[0037] The ultrasound imaging apparatus may be a
portable ultrasound imaging apparatus that can be car-
ried by a user when the user moves to a distant location,
unlike in FIG. 1. In this case, the plurality of casters may
not be included in the portable ultrasound imaging appa-
ratus. For example, the portable ultrasound imaging ap-
paratus may be a fax viewer, a smart phone, a laptop
computer, a personal digital assistant (PDA), a tablet per-
sonal computer (PC), etc. but is not limited thereto.
[0038] The ultrasound probe 200 is configured to be in
contact with a skin of an object and may transmit ultra-
sonic waves to or receive ultrasonic waves from the ob-
ject. In detail, the ultrasound probe 200 may generate
ultrasonic waves according to an input pulse, transmit
the ultrasonic waves into the object, and receive echo
ultrasonic waves reflected from a specific location in the
object.
[0039] The body 100 of the ultrasound imaging appa-
ratus may transmit an ultrasound signal to the ultrasound
probe 200, receive an echo ultrasound signal from the
ultrasound probe 200, and generate an ultrasound image
based on the echo ultrasound signal.
[0040] The generated ultrasound image may be pro-
vided to a user via the display unit 160. The user may
diagnose the object, i.e., a patient, by viewing an ultra-
sound image of the inside of the object provided via the
display unit 160.
[0041] The display unit 160 may display various user
interfaces (UIs) related to controlling an ultrasound ap-
paratus. A user may view a UI provided via the display
unit 160, and input a control command for the ultrasound
imaging apparatus or one element of the ultrasound im-
aging apparatus via the user input unit 150.
[0042] Also, the display unit 160 may display ultra-
sound images obtained during an ultrasound diagnosis
process. The display unit 160 may be embodied as one
of well-known embodiments thereof, e.g., a cathode ray
tube (CRT), a liquid crystal display (LCD), etc., and may
provide not only two-dimensional (2D) images but also
three-dimensional (3D) images.
[0043] A user may touch the display unit 160 to input
a control command for the ultrasound imaging apparatus
and to input a touch command for setting a region of
interest in an ultrasound image of an object, which the
user wants to observe or diagnose. Also, the user may
touch the display unit 160 displaying an ultrasound image
of an object to set a region of interest in the ultrasound
image.
[0044] Thus, the display unit 160 may include a touch
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panel configured to receive a touch input from a user.
The touch panel may be embodied as an LCD panel, a
light-emitting diode (LED) panel, an organic light-emitting
diode (OLED) panel, or the like.
[0045] The sub-display unit 161 may display various
UIs related to controlling the ultrasound imaging appa-
ratus, similar to the display unit 160. A user may view a
UI provided via the sub-display unit 161 and input a con-
trol command for the ultrasound imaging apparatus or
one element of the ultrasound imaging apparatus via the
user input unit 150 or a touch screen of the sub-display
unit 161.
[0046] Also, the sub-display unit 161 may display ul-
trasound images obtained during an ultrasound diagno-
sis process. A user may touch the sub-display unit 161
to input a control command for the ultrasound imaging
apparatus or a command to set a region of interest in an
ultrasound image.
[0047] The user input unit 150 is a means configured
to receive data from a user for controlling the ultrasound
imaging apparatus. The user input unit 150 may include
hardware elements such a keypad, a mouse, a touch
panel, a touch screen, a trackball, a jog switch, etc. but
is not limited thereto. The user input unit 150 may further
include various means of input, such as an electrocardi-
ogram measuring module, a respiration measuring mod-
ule, a voice recognition sensor, a gesture recognition
sensor, a fingerprint recognition sensor, an iris recogni-
tion sensor, a depth sensor, a distance sensor, etc.
[0048] Also, a user may input, via the user input unit
150, a command to start a diagnosis, a command to se-
lect a part to be diagnosed, a command to select a type
of a diagnosis, a command to select a mode of an ultra-
sound image to be finally output, etc.
[0049] The ultrasound probe 200 may be connected
to one end of a cable 130. Another end of the cable 130
may be connected to a male connector 140. The male
connector 140 connected to the other end of the cable
130 may be physically coupled to a female connector
145 of the body 100.
[0050] One ultrasound probe 200 may be connected
to one body 100 according to the above method. Simi-
larly, a plurality of ultrasound probe 200 may be connect-
ed to one body 100. To this end, a plurality of female
connectors may be installed on the body 100. FIG. 1 il-
lustrates a case in which two ultrasound probes 200 are
connected to one body 100.
[0051] Alternatively, the ultrasound probe 200 may be
wirelessly connected to the body 100, unlike in FIG. 1.
In this case, the ultrasound probe 200 wirelessly trans-
mits an echo ultrasound signal corresponding to an echo
ultrasonic wave received from an object to the body 100.
[0052] The ultrasound probe 200 may come in contact
with a skin of an object to transmit an ultrasonic wave to
or receive an ultrasonic wave from the object. In detail,
the ultrasound probe 200 irradiates an ultrasonic wave
into the object according to an ultrasound signal which
is an electrical signal received from the body 100, collects

an echo ultrasonic wave reflected from a specific location
in the object, and transmits an echo ultrasound signal
corresponding to the echo ultrasonic wave to the body
100.
[0053] To this end, the ultrasound probe 200 may in-
clude a transducer and a MUltipleXer (MUX) circuit. The
transducer may include a plurality of elements that vi-
brate to convert an electrical signal into an ultrasonic
wave or convert an ultrasonic wave to an electrical signal.
[0054] The plurality of elements may be arranged on
one surface of a housing of the ultrasound probe 200. In
detail, a plurality of transducers may be arranged in par-
allel to an aperture formed in one surface of the housing
so that an ultrasonic wave may be transmitted or received
via the aperture.
[0055] One embodiment of the present invention dis-
closed herein will be described in detail with reference
to the accompanying drawings.
[0056] FIG. 2 is a block diagram of an ultrasound im-
aging apparatus in accordance with one embodiment of
the present invention.
[0057] Referring to FIG. 2, the ultrasound imaging ap-
paratus in accordance with an embodiment of the present
invention may include a user input unit 150, an ultrasound
probe 200, a beam forming unit 300, an image processor
400, a controller 500, a storage unit 600, a communica-
tion unit 700, and a user interface unit 900. However, not
all of these elements are indispensable elements. The
ultrasound imaging apparatus may further include other
elements or may include only some of the elements il-
lustrated in FIG. 2.
[0058] The user input unit 150 may input a control com-
mand for the ultrasound imaging apparatus or one ele-
ment of the ultrasound imaging apparatus as described
above with reference to FIG. 1. Via the user input unit
150, a user may select pieces of image information of an
ultrasound image displayed on a display unit 160 or a
sub-display unit 161 divided in units of regions of a human
body, or a body marker corresponding to the pieces of
image information. The body marker corresponding to
the pieces of information may include a plurality of layers
according to the pieces of image information divided in
units of the regions of the human body.
[0059] Also, a user may input, via the user input unit
150, information regarding each of the regions of the hu-
man body into a body marker output in the form of a
plurality of layers.
[0060] In this case, the information input to the body
marker via the user input unit 150 including the plurality
of layers may include at least one among diagnostic in-
formation (such as the name and symptoms of a disease,
a method of curing the disease, etc.), other reference
information, reference image information, and reference
annotation information.
[0061] Also, a user may input a command to set a re-
gion of interest of an ultrasound image via the user input
unit 150. Also, the user may input, via the user input unit
150, a control command to increase or decrease the size
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of the pieces of image information divided in units of the
regions of the human body.
[0062] However, inputting a control command for the
ultrasound imaging apparatus or one element of the ul-
trasound imaging apparatus by a user is not limited to
using the user input unit 150 and may be performed by
touching the user interface unit 900 as will be described
below.
[0063] The ultrasound probe 200 may be variously em-
bodied within a scope of a technique of obtaining volume
data of an object. The ultrasound probe 200 is configured
to be in contact with a skin of an object to transmit an
ultrasonic wave to or receive an ultrasonic wave from the
object.
[0064] In detail, the ultrasound probe 200 generates
an ultrasonic wave according to an input pulse, transmits
the ultrasonic wave into the object, and receives an echo
ultrasonic wave reflected from a specific location in the
object.
[0065] Thus, the ultrasound imaging apparatus may
generate an ultrasound image of an object, based on an
echo ultrasonic signal received from the object.
[0066] The beam forming unit 300 may perform beam
forming to collimate an ultrasonic wave transmitted to or
received from the ultrasound probe 200. The beam form-
ing unit 300 may include a transmission beam former
(not shown) and a reception beam former (not shown) to
convert an analog signal into a digital signal or a digital
signal into an analog signal and to control the time dif-
ference between ultrasonic waves transmitted or re-
ceived from at least one transducer.
[0067] The beam forming unit 300 may be included in
the ultrasound imaging apparatus body 100 as illustrated
in FIG. 2 but may be included in the ultrasound probe
200 to perform a function thereof.
[0068] The beam forming unit 300 may employ one of
well-know beam forming methods or may apply a com-
bination of beam forming methods among the well-know
beam forming methods or selectively apply the well-know
beam forming methods.
[0069] The image processor 400 may receive beam-
forming data from the beam forming unit 300, and trans-
mit the data to the controller 500 to process an image.
Also, the image processor 400 may obtain ultrasound
image information from an object by processing a beam-
formed echo ultrasound signal. Also, the image proces-
sor 400 may process an echo ultrasound signal accord-
ing to one of well-known image processing methods.
[0070] For example, the image processor 400 may per-
form time-gain compensation (TGC) on a beam-formed
echo ultrasound signal. Then, the image processor 400
may set a dynamic range (DR).
[0071] After setting the dynamic range, the image proc-
essor 400 may compress an echo ultrasound signal of
the set dynamic range. Lastly, the image processor 400
may rectify the echo ultrasound signal and remove noise
from the rectified echo ultrasound signal. The image
processor 400 may obtain ultrasound image information

from the object using the echo ultrasound signal proc-
essed as described above.
[0072] The controller 500 may generate various types
of ultrasound images by receiving ultrasound image in-
formation from the image processor 400. In accordance
with an embodiment, the various types of ultrasound im-
ages generated by the controller 500 may include an am-
plitude-mode (A-mode) image, a brightness-mode (B-
mode) image, a motion-mode (M-mode) image, and a
Doppler-mode image.
[0073] Also, the controller 500 may receive various in-
formation from a user via the user input unit 150. Also,
the controller 500 may store information input via the user
input unit 150 in the storage unit 600 and control ultra-
sound image information obtained from the image proc-
essor 400 to be output to the user interface unit 900. Also,
the controller 500 may transmit various information to or
receive various information from the communication unit
700.
[0074] In detail, the controller 500 may divide image
information of an object in units of regions of a human
body, based on image information obtained from the im-
age processor 400.
[0075] In this case, the controller 500 may divide the
image information in units of the regions of the human
body included in an ultrasound image using at least one
among a line, a plane, and a color, based on the image
information obtained from the image processor 400.
Thus, a user may figure out the image information of the
object, which is output to the user input unit, at once by
viewing a screen divided in units of the regions of the
human body.
[0076] When a portion of the image information divided
in units of the regions of the human body is selected via
the user input unit 150, the controller 500 may increase
or decrease the size of the portion.
[0077] The controller 500 may divide image informa-
tion obtained from the image processor 400 into at least
one among images of a bone, a blood vessel, a nerve,
a muscle, and a ligament of an object (when it is assumed
that the object is an arm). Alternatively, the controller 500
may divide the image information obtained from the im-
age processor 400 into at least one among images of a
blood vessel, a nerve, and some tissues of an object
(when it is assumed that the object is an internal organ
of a human body, e.g., a liver).
[0078] Also, the controller 500 may extract skeleton
information from ultrasound image information of an ob-
ject received via the image processor 400. Also, the con-
troller 500 may generate a body marker of a model of a
human body of an object (a portion to be diagnosed) of
an examinee, based on the extracted skeleton informa-
tion and location information of the ultrasound probe 200.
[0079] Here, the location information of the ultrasound
probe 200 may be understood to include a relative posi-
tion of the ultrasound probe 200 in an image of the object,
an identification mark representing the location of the ul-
trasound probe 200, coordinate information of the loca-
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tion of the ultrasound probe 200, etc.
[0080] Also, the controller 500 may clearly express an
object by generating a body marker of a model of a human
body from an actual image of an object using the ultra-
sound probe 200 as described above. Also, the controller
500 may store the generated body marker in the storage
unit 600.
[0081] Also, the controller 500 may generate a body
marker in the form of at least one among a cross-sectional
image, a 2D image, a 3D image, and a four-dimensional
(4D) image.
[0082] Also, although the controller 500 may generate
a body marker based on an ultrasound image of an object
as described above, it may instead use a body marker
601 representing the shape of each of region of a human
body previously stored in the storage unit 600.
[0083] Thus, the controller 500 may read out the pre-
viously stored body marker 601 representing the shape
of each of the regions of the human body from the storage
unit 600. Also, the controller 500 may compare an image
of the object with the previously stored body marker 601
of a model of the human body.
[0084] Also, the controller 500 may divide ultrasound
image information, which is received from the image
processor 400, in units of regions of a human body ac-
cording to an anatomical classification criterion as de-
scribed above, and map body markers corresponding to
the regions of the human body to the ultrasound image
information divided in units of the regions of a human
body. In this case, the body markers may include a plu-
rality of layers or one layer according to a region of the
human body.
[0085] In this case, the mapped body markers may in-
clude at least one among a body marker generated by
the controller 500 and the body marker 601 correspond-
ing to each of the regions of the human body and previ-
ously stored in the storage unit 600 as described above.
Similarly, the body marker 601 may include a plurality of
body markers or one layer according to the regions of
the human body.
[0086] Also, the controller 500 may receive diagnostic
history information, treatment schedule information, di-
agnostic information, reference information, reference
image information, reference annotation information, etc.
of a patient from a server or the Internet via the commu-
nication unit 700, and store the received information in
the storage unit 600.
[0087] Also, the controller 500 may modify various in-
formation input to either a generated body marker of each
of regions of a human body or the body marker 601 of
each of the regions of the human body stored in the stor-
age unit 600. In this case, the body marker for each of
the regions of the human body may include a plurality of
layers as described above.
[0088] The storage unit 600 may store a program for
processing and controlling functions performed by the
controller 500 and perform a function of temporarily stor-
ing input/output data. Also, the storage unit 600 may store

various information processed by the ultrasound imaging
apparatus. The storage unit 600 may be embodied as
various types of storage media, e.g., a flash memory, a
hard disc, an EEPROM, etc. Alternatively, the ultrasound
imaging apparatus may manage a web storage or a cloud
server configured to perform a storing function of the stor-
age unit 600 on a web.
[0089] Also, the storage unit 600 may store medical
data related to diagnosing an object, e.g., input/output
ultrasound data, ultrasound images, etc., and store an
algorithm or a program performed in the ultrasound im-
aging apparatus.
[0090] Also, the storage unit 600 may store information
regarding a body marker generated by the controller 500.
In addition, the body marker 601 of each of the regions
of the human body may have been previously stored in
the storage unit 600.
[0091] The communication unit 700 may include at
least one element for communicating with an external
device, e.g., a local-area communication module, a wire
communication module, and a mobile communication
module.
[0092] The local-area communication module means
a module for establishing local-area communication with-
in a predetermined distance. Examples of a local-area
communication technology in accordance with an em-
bodiment of the present invention may include, but are
not limited to, a wireless local area network (LAN), Wi-
Fi, Bluetooth, Zigbee, Wi-Fi direct (WFD), an ultra wide-
band (UWB), infrared data association (IrDA), Bluetooth
low energy (BLE), near-field communication (NFC), etc.
[0093] The wire communication module means a mod-
ule for establishing communication using an electrical
signal or an optical signal. Examples of a wire commu-
nication technology in accordance with an embodiment
of the present invention may include a pair cable, a co-
axial cable, an optical cable, an Ethernet cable, etc.
[0094] The mobile communication module is config-
ured to exchange a radio signal with at least one among
a base station, an external terminal, and a server in a
mobile communication network. Here, examples of the
radio signal may include a voice call signal, a video call
signal, and various types of data generated by exchang-
ing texts/multimedia messages. The communication unit
700 may communicate with the controller 500 in the ul-
trasound imaging apparatus.
[0095] Also, the communication unit 700 may commu-
nicate with the controller 500 with data obtained from a
hospital server connected to the communication unit 700
via a picture archiving and communication system
(PACS) or another medical apparatus connected to the
communication unit 700 in a hospital via the PACS.
[0096] Also, the communication unit 700 may establish
data communication with the controller 500 according to
the Digital Imaging and Communications in Medicine (DI-
COM) standard.
[0097] Also, the communication unit 700 may ex-
change data related to diagnosing an object, e.g., an ul-
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trasound image, ultrasound data, Doppler data, etc., with
the controller 500 via a network in the ultrasound imaging
apparatus and may also exchange medical images cap-
tured using other medical apparatuses such as a CT, an
MRI, an X-ray, etc., with the controller 500.
[0098] Furthermore, the communication unit 700 may
receive a diagnostic history, a treatment schedule, diag-
nostic information, reference information, reference im-
age information, reference annotation information of a
patient, etc. from a server or the Internet and transmit
the received information to the controller 500.
[0099] Also, the communication unit 700 may establish
data communication with not only a server or medical
apparatuses installed in a hospital but also a portable
terminal belonging to a doctor or a patient.
[0100] The user interface unit 900 means a device con-
figured to help an interaction between a user and the
controller 500 to smoothly occur.
[0101] The user interface unit 900 may include the dis-
play unit 160 and the sub-display unit 161 which are con-
figured to display various UIs related to controlling an
ultrasound apparatus.
[0102] The user interface unit 900 may output an ul-
trasound image of an object via the display unit 160 or
the sub-display unit 161.
[0103] Also, the user interface unit 900 may be config-
ured to check various UIs provided via the controller 500
and input various commands for the controller 500 via
the display unit 160 or the sub-display unit 161 using a
touch screen.
[0104] Hereinafter, it is assumed that an output of the
user interface unit 900 is output via the display unit 160
or the sub-display unit 161.
[0105] The user interface unit 900 may output pieces
of image information of an ultrasound image divided in
units of regions of a human body and a body marker
mapped to the image information. In this case, the body
marker may include a plurality of layers.
[0106] The user interface unit 900 may output the body
marker in the form of at least one among a 2D image, a
3D image, and a 4D image.
[0107] The functions of the ultrasound imaging appa-
ratus in accordance with an embodiment of the present
invention have been described above with respect to the
elements of the ultrasound imaging apparatus.
[0108] A process of obtaining and mapping an ultra-
sound image performed by an ultrasound imaging appa-
ratus, in accordance with an embodiment of the present
invention will be described with reference to FIGS. 3 to
7 below.
[0109] FIG. 3 is a flowchart of a process of outputting
a body marker using an ultrasound imaging apparatus in
accordance with one embodiment of the present inven-
tion.
[0110] Referring to FIGS. 2 and 3, a user may obtain
ultrasound image information regarding an object via the
beam forming unit 300 and the image processor 400 by
placing the ultrasound probe 200 to be in contact with a

region of a human body to be diagnosed (operation
S1000).
[0111] In detail, the image processor 400 may obtain
the ultrasound image information regarding the object
using the ultrasound probe 200. Also, the image proces-
sor 400 may obtain location information of the ultrasound
probe 200.
[0112] For example, the image processor 400 may ob-
tain information regarding a location on an examinee on
which the ultrasound probe 200 is placed using various
sensors, a video camera, etc. included in the ultrasound
probe 200.
[0113] The image processor 400 may transmit to the
controller 500 the ultrasound image information regard-
ing the object corresponding to the location information
obtained using the ultrasound probe 200. For example,
when the ultrasound probe 200 is located on the head of
an examinee, the image processor 400 may obtain image
information regarding a brain as an object corresponding
to the location information of the ultrasound probe 200.
[0114] When the ultrasound probe 200 is located on a
left chest of an examinee, the image processor 400 may
obtain image information regarding a heart as an object
corresponding to the location information of the ultra-
sound probe 200.
[0115] The controller 500 of the ultrasound imaging ap-
paratus may generate an ultrasound image based on the
ultrasound image information received from the image
processor 400. Information regarding the generated ul-
trasound image may be divided in units of regions of a
human body according to an anatomical classification
criterion (operation S1010), as will be described in detail
with reference to FIGS. 4A and 4B below.
[0116] FIG. 4A illustrates an object (a region of a body
to be diagnosed) of an examinee, and particularly, an
ultrasound image F2 of a right elbow of the examinee.
FIG. 4B illustrates regions of the body of the examinee
in the ultrasound image F2 of the right elbow illustrated
in FIG. 4A, divided by lines.
[0117] In FIGS. 4A and 4B, it is assumed that a first
region A1 and a second region A2 respectively represent
a bone and a nerve of the object (i.e., the elbow of the
examinee).
[0118] Also, it is assumed that a third region A3 repre-
sents a muscle of the object (i.e., the elbow of the exam-
inee).
[0119] For example, the controller 500 may divide ul-
trasound image information, which is received from the
image processor 400, according to an anatomical clas-
sification criterion. Thus, the ultrasound image F2 of the
right elbow may be divided into a bone region, a nerve
region, and a muscle region by dividing the ultrasound
image F2 into the first to third regions A1 to A3.
[0120] In this case, the controller 500 may divide the
ultrasound image F2 of the right elbow into the first to
third regions A1 to A3, and divide the bone region (the
first region A1), the nerve region (the second region A2),
and the muscle region (the third region A3) into planes
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(see FIG. 4A). Alternatively, the controller 500 may divide
the ultrasound image F2 of the right elbow into the first
region A1 to the third region A3, and divide the bone
region (the first region A1), the nerve region (the second
region A2), and the muscle region (the third region A3)
using lines (see FIG. 4B).
[0121] FIG. 5A is a diagram illustrating a result of dis-
playing regions of a human body included in an ultra-
sound image using different colors.
[0122] The controller 500 may divide an ultrasound im-
age F2 of a right elbow of an examinee into first to third
regions A1 to A3, and distinguish a bone region (the first
region A1), a nerve region (the second region A2), and
a muscle region (the third region A3) using different colors
(see FIG. 5A). Although in FIG. 5A, these regions are in
units of shades of black and white, exemplary embodi-
ments of the present invention are not limited thereto and
the first region A1 to the third region A3 may be divided
using different colors.
[0123] Thus, a user may figure out a plurality of pieces
of image information of an ultrasound image divided in
units of regions of a human body at a time using a line,
a plane, a color, etc.
[0124] FIG. 5B illustrates an ultrasound image F4
which is a result of expanding one of region of a human
body included in an ultrasound image. The ultrasound
image F4 is a result of expanding a portion having a cor-
rugated shape M1 of the bone of the elbow which is the
first region A1 of FIG. 4A.
[0125] When one of a plurality of pieces of image in-
formation divided in units of the regions of the human
body is selected via the user input unit 150 or the user
interface unit 900, the controller 500 may increase or
decrease the size of the selected image information.
Thus, a user may minutely observe the regions of the
human body included in the ultrasound image.
[0126] FIG. 6 is a diagram illustrating an ultrasound
image of a region of a human body and a body marker
corresponding to the region. FIG. 7 is a diagram illustrat-
ing an ultrasound image of an internal organ of a human
body and a body marker corresponding to the internal
organ.
[0127] The controller 500 may generate an ultrasound
image based on ultrasound image information received
from the image processor 400. Also, the controller 500
may divide the generated ultrasound image in units of
regions of a human body of an object, and generate a
body marker of a model of a human body corresponding
to each of the regions of the human body.
[0128] In this case, the controller 500 may map the
generated body marker to a region of an ultrasound im-
age of the human body. (operation S1020). Alternatively,
the controller 500 may map to the region of the human
body the body marker 601 of a model of a human body,
previously stored in the storage unit 600 (operation
S1020).
[0129] Alternatively, the controller 500 may output
body markers for respective regions of the human body

corresponding to images of the ultrasound image divided
in units of the regions of the human body.
[0130] In detail, the ultrasound image F2 of FIG. 6
which is an upper right portion of a screen displayed on
the user interface unit 900 may be an ultrasound image
of a right elbow of the object.
[0131] A lower screen F1 which is a lower portion of
the screen displayed on the user interface unit 900 will
be described in detail with reference to FIGS. 9 to 14
below.
[0132] In the ultrasound image F2 which is the upper
right portion of the screen, the first region A1 of the human
body represents the bone of the right elbow, the second
region A2 represents the nerve of the right elbow, and
the third region A3 represents the muscle of the right
elbow.
[0133] However, the present invention is not limited
thereto, and the first to third regions A1 to A3 may rep-
resent skin, tissue, etc. of the right elbow other than bone,
ligament, nerve, and muscle of the right elbow.
[0134] The controller 500 may generate a body marker
of a model of a human body corresponding to the first
region A1 to the third region A3 of the human body. In
this case, body markers C1 to C3 respectively including
a plurality of layers L1 to L3 may be generated to corre-
spond to a plurality of images.
[0135] In detail, the body marker C1 of the first layer
L1 generated by the controller 500 represents a bone of
a right elbow portion E1. The controller 500 may map the
body marker C1 of the first layer L1 to the first region A1
representing the bone of the right elbow in the ultrasound
image information F2.
[0136] The body marker C2 of the second layer L2 gen-
erated by the controller 500 represents a nerve of the
right elbow portion E1. The controller 500 may map the
body marker C2 of the second layer L2 to the second
region A2 representing the nerve in the ultrasound image
information F2.
[0137] The body marker C3 of the third layer L3 gen-
erated by the controller 500 represents a muscle of the
right elbow portion E1. The controller 500 may map the
body marker C3 of the third layer L3 to the third region
A3 representing the muscle in the ultrasound image in-
formation F2.
[0138] Also, the controller 500 may output a body
marker for each of the regions of the human body mapped
to images of the above ultrasound image divided in units
of the regions of the human body (operation S1030), as
will be described in detail with reference to FIGS. 9 to 14
below.
[0139] A dotted line B1 at the middle of the screen dis-
played on the user interface unit 900 represents an ex-
pansion or reduction rate. Thus, the controller 500 may
increase or decrease the ultrasound image F2 by adjust-
ing the dotted line according to an input received via the
user input unit 150 or the user interface unit 900.
[0140] As another example, a liver which is an internal
organ of a human body will be described in detail with
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reference to FIG. 7 below.
[0141] An ultrasound image F5 which is an upper right
portion of a screen displayed on the user interface unit
900 may be an ultrasound image of a liver which is an
internal organ of a human body.
[0142] A screen F6 which is an upper left portion of the
screen displayed on the user interface unit 900 repre-
sents body markers H4 to H9 of a model of an internal
organ, e.g., a liver, of a human body including a plurality
of layers L4 to L9 corresponding to regions of the internal
organ.
[0143] A lower screen F1 below the screen displayed
on the user interface unit 900 will be described in detail
with reference to FIGS. 9 to 14 below.
[0144] In an ultrasound image F5 which is an upper
right portion of the screen displayed on the user interface
unit 900, a first region G1, a second region G2, and a
third region G3 of the internal organ (e.g., the liver) re-
spectively represent an upper right lobe, a lower right
lobe, and a middle lobe of the internal organ (e.g., the
liver).
[0145] A fourth region G4 and a fifth region G5 of the
internal organ (e.g., the liver) respectively represent an
upper left lobe and a lower left lobe of the internal organ
(e.g., the liver).
[0146] However, the first to fifth regions G1 to G5 are
merely examples and may represent other portions of
the liver, and thus the present invention is not limited
thereto.
[0147] The controller 500 may generate a body marker
of a model of the internal organ (e.g., the liver) of the
human body corresponding to the first to fifth regions G1
to G5 of the internal organ, e.g., the liver, of the human
body. In this case, body markers H4 to H9 respectively
including a plurality of layers L4 to L9 corresponding to
a plurality of images may be generated.
[0148] In detail, the body marker H4 of the first layer
L4 generated by the controller 500 represents a whole
model of the internal organ (e.g., the liver) of the human
body. Also, the controller 500 may map the body marker
H4 of the first layer L4 to all of the regions G1 to G5
representing the liver which is the internal organ in the
ultrasound image information F5.
[0149] The body marker H5 of the second layer L5 gen-
erated by the controller 500 represents the lower left lobe
of the internal organ (e.g., the liver). The controller 500
may map the body marker H5 of the second layer L5 to
the fifth region G5 representing the lower left lobe of the
liver which is the organ of the human body in the ultra-
sound image information F5.
[0150] The body marker H6 of the third layer L6 gen-
erated by the controller 500 represents the upper left lobe
of the internal organ (e.g., the lobe) of the human body.
The controller 500 may map the body marker H6 of the
third layer L6 to the fourth region G4 representing the
upper left lobe of the liver which is an internal organ of
the human body in the ultrasound image information F5.
[0151] The body marker H7 of the fourth layer L7 gen-

erated by the controller 500 represents the upper right
lobe of the internal organ (e.g., the liver) of the human
body. The controller 500 may map the body marker H7
of the fourth layer L7 to the first region G1 representing
the upper right lobe of the liver which is an internal organ
of the human body in the ultrasound image information
F5.
[0152] The body marker H7 of the fourth layer L7 gen-
erated by the controller 500 represents the middle lobe
of the internal organ (e.g., the liver) of the human body.
The controller 500 may map the body marker H7 of the
fourth layer L7 to the third region G3 representing the
middle lobe of the liver which is an internal organ of the
human body in the ultrasound image information F5.
[0153] The body marker H8 of the fifth layer L8 gener-
ated by the controller 500 represents the upper right lobe
of the internal organ (e.g., the liver) of the human body.
The controller 500 may map the body marker H8 of the
fifth layer L8 to the first region G1 representing the upper
right lobe of the liver which is an internal organ of the
human body in the ultrasound image information F5.
[0154] The body marker H9 of the sixth layer L9 gen-
erated by the controller 500 represents the lower right
lobe of the internal organ (e.g., the liver) of the human
body. The controller 500 may map the body marker H9
of the sixth layer L9 to the second region G2 representing
the lower right lobe of the liver which is an internal organ
of the human body in the ultrasound image information
F5.
[0155] A dotted line B1 at a middle of the screen dis-
played on the user interface unit 900 represents an ex-
pansion or reduction rate. Thus, the controller 500 may
increase or decrease the size of the ultrasound image
F2 by adjusting the dotted line B1 according to an input
received via the user input unit 150 or the user interface
unit 900.
[0156] A process of dividing an ultrasound image in
units of regions of a human body and mapping a body
marker of a model of the human body to each of the
regions of the human body, which is performed by an
ultrasound imaging apparatus, has been described
above.
[0157] A process of writing information to or modifying
information in a body marker corresponding to an ultra-
sound image divided in units of regions of a human body,
which is performed by a user, will now be described in
detail with reference to FIGS. 8 to 14.
[0158] FIG. 8 is a flowchart of a process of storing in-
formation in a body marker including a plurality of layers
in accordance with an embodiment of the present inven-
tion.
[0159] FIGS. 9 to 11 are diagrams illustrating process-
es of writing information to or modifying information in a
body marker including a plurality of layers with respect
to a right elbow of a human body in accordance with
embodiments of the present invention.
[0160] A user may select one of body markers C1 to
C3 respectively including a plurality of layers L1 to L3,
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for example, by touching the user input unit 150 or the
user interface unit 900 in an output screen F3 displayed
on the user interface unit 900 (operation S1200).
[0161] Also the user may select one of regions A1 to
A3 of a human body included in an ultrasound image F2.
[0162] For example, when a user selects the body
marker C2 of the second layer L2, for example, by touch-
ing the user input unit 150 or the user interface unit 900,
a second region A2 of the ultrasound image F2 repre-
senting a nerve of a right elbow corresponding to the
body marker C2 is mapped by the controller 500 and
displayed using a line, a plane, a color, etc.
[0163] In contrast, when the user selects the second
region A2 of the ultrasound image F2 representing the
nerve of the right elbow, for example, by touching the
user input unit 150 or the user interface unit 900, the body
marker C2 of the second layer L2 corresponding to the
second region A2 is mapped by the controller 500 and
output similarly to an upper left screen F3. Thus, the user
may easily figure out image information corresponding
to each of regions of a human body.
[0164] Thus, when the user selects one of the second
region A2 of the ultrasound image and the body marker
C2 of the second layer L2 which represent the nerve of
the right elbow, for example, by touching the user input
unit 150 or the user interface unit 900, information F1
related to a region of the human body corresponding to
the selected second region A1 or the body marker C2 is
output (operation S1210).
[0165] In detail, in a lower screen F1 which is a lower
screen among the screens displayed on the user inter-
face unit 900, diagnostic information D1, reference infor-
mation D2, and reference annotation information (quick
annotation) D3 regarding the nerve of the right elbow are
output.
[0166] The user may select the diagnostic information
D1, the reference information D2, or the reference anno-
tation information (quick annotation) D3, for example, by
touching the user input unit 150 or the user interface unit
900.
[0167] Here, when the user selects the diagnostic in-
formation D1 as illustrated in FIG. 9, information such as
a name D4 and a symptom D5 of a disease, an MRI
reference image D6, an ultrasound photograph D7 of the
right elbow, etc. are output.
[0168] As illustrated in FIG. 10, the user may select
the reference information D2 and, for example, touch the
user input unit 150 or the user interface unit 900 to add
or modify related material information, an MRI reference
image, an ultrasound photograph, etc. (D8) (operation
S1220).
[0169] In addition, the user may communicate with an
external device and the Internet D9 via the communica-
tion unit 700 to download, add, or modify related material
information, an MRI reference image, an ultrasound pho-
tograph, etc.
[0170] Also, as illustrated in FIG. 11, the user may se-
lect the reference annotation information (quick annota-

tion) D3 and, for example, touch the user input unit 150
or the user interface unit 900 to write annotation informa-
tion regarding the name and symptom of the disease, an
MRI reference image, an ultrasound image, etc. (D10).
[0171] In addition, the user may communicate with an
external device and the Internet D9 via the communica-
tion unit 700 to download, add, or modify related material
information, an MRI reference image, an ultrasound pho-
tograph, etc.
[0172] As another example, a liver which is an internal
organ of a human body will be described in detail with
reference to FIGS. 12 to 14 below.
[0173] FIGS. 12 to 14 are diagrams illustrating proc-
esses of writing information to or modifying information
in a body marker including a plurality of layers with re-
spect to a liver which is an internal organ of a human
body, according to other embodiments of the present in-
vention.
[0174] A user may select one of body markers H4 to
H9 respectively including a plurality of layers L4 to L9 in
a screen F6 displayed on the user interface unit 900, for
example, by touching the user input unit 150 or the user
interface unit 900 (operation S1200).
[0175] Also, the user may select one of regions G1 to
G5 of an ultrasound image F5 corresponding to portions
of the liver which is an internal organ of the human body.
[0176] For example, when the user selects the body
marker H7 of the fourth layer L7, for example, by touching
the user input unit 150 or the user interface unit 900, the
third region G3 of the ultrasound image F2 representing
the middle lobe of the liver which is the internal organ of
the human body and corresponding to the body marker
H7 of the fourth layer L7 is mapped to the body marker
H7 by the controller 500 and is output using a line, a
plane, a color, etc.
[0177] In contrast, when the user selects the third re-
gion G3 of the ultrasound image F2 representing the mid-
dle lobe of the liver which is the internal organ of the
human body, for example, by touching the user input unit
150 or the user interface unit 900, the body marker H7
of the fourth layer L7 corresponding to the third region
G3 is mapped to the third region G3 by the controller 500
and is output similarly to a screen F3 which is an upper
left screen. Thus, a user may easily figure out image in-
formation for each of the regions of the human body using
these body markers.
[0178] When a user selects one of the third region G3
of the ultrasound image and the body marker H7 of the
fourth layer L7 which represent the middle lobe of the
liver which is the internal organ of the human body, for
example, by touching the user input unit 150 or the user
interface unit 900, information (F1) regarding the middle
lobe of the liver and corresponding to the third region G3
or the body marker H7 is output (operation S1210).
[0179] In detail, in the screen F1 which is a lower
screen among screens displayed on the user interface
unit 900, diagnostic information D1, reference informa-
tion D2, and reference annotation information (Quick An-

19 20 



EP 3 162 292 A1

12

5

10

15

20

25

30

35

40

45

50

55

notation) D3 related to the middle lobe of the liver which
is an internal organ of the human body are output.
[0180] A user may select the diagnostic information
D1, the reference information D2, and the reference an-
notation information (Quick Annotation) D3, for example,
by touching the user input unit 150 or the user interface
unit 900.
[0181] Here, when a user selects the diagnostic infor-
mation D1 as illustrated in FIG. 12, information such as
a name D11 and a symptom D12 of a disease of the
middle lobe of the liver which is the internal organ of the
human body D11, an MRI reference image D6, an ultra-
sound photograph D7, etc. is output.
[0182] Also, as illustrated in FIG. 13, a user may select
the reference information D2, and add or modify related
material information, an MRI reference image, an ultra-
sound photograph, etc., for example, by touching the us-
er input unit 150 or the user interface unit 900 (D8) (op-
eration S1220).
[0183] Furthermore, a user may communicate with an
external device, the Internet, etc. (D9) via the communi-
cation unit 700 to download, add, or modify related ma-
terial information, an MRI reference image, an ultrasound
photograph, etc.
[0184] Also, as illustrated in FIG. 14, a user may select
the reference annotation information (quick annotation)
D3, and write annotation information such as the name
and symptom of a disease, an MRI, an ultrasound image,
etc. by, for example, touching the user input unit 150 or
the user interface unit 900 (D10).
[0185] As is apparent from the above description, ac-
cording to an ultrasound imaging apparatus and a meth-
od of controlling the same according to the one or more
of the above embodiments of the present invention, a
user may easily diagnose an object by easily figuring out
an ultrasound image of the object obtained using an ul-
trasound probe, based on a body marker corresponding
to the ultrasound image divided in units of regions of a
human body.
[0186] According to an ultrasound imaging apparatus
and a method of controlling the same according to the
one or more of the above embodiments of the present
invention, a user may add or modify diagnostic informa-
tion, reference information, and reference annotation in-
formation in a body marker including a plurality of layers,
thereby preventing an error between results of reading
an ultrasound image, performed by a tester and a diag-
nostician.
[0187] According to an ultrasound imaging apparatus
and a method of controlling the same according to the
one or more of the above embodiments of the present
invention, previous diagnostic information and present
diagnostic information may be more precisely compared
and determined based on information written to and
stored in a body marker.
[0188] According to an ultrasound imaging apparatus
and a method of controlling the same according to the
one or more of the above embodiments of the present

invention, a body marker is mapped to ultrasound images
of regions of a human body so that a user may gain an
intuition about a direction of a scan image and a region
of the human body corresponding to the scan image.
[0189] An ultrasound imaging apparatus for obtaining
an ultrasound image information, dividing the ultrasound
image information in units of regions of a human body,
mapping the ultrasound image information to a body
marker, and storing or modifying related diagnostic infor-
mation, reference information, and reference annotation
information, and a method of controlling the same have
been described above to particularly describe the present
invention. However, the present is not limited thereto,
and it would be apparent to those of ordinary skill in the
art that the present invention may be modified or changed
within the scope of the technical idea thereof.
[0190] A simple modification or change to the present
invention should be construed as being in the scope of
the present invention and the scope of the present inven-
tion should be defined by the appended claims.
[0191] The above methods of controlling an ultrasound
imaging apparatus can be embodied as computer read-
able code in a computer readable medium. The computer
readable medium may be any recording apparatus ca-
pable of storing data that is read by a computer system,
e.g., a read-only memory (ROM), a random access mem-
ory (RAM), a magnetic tape, a magnetic disk, a flash
memory, an optical data storage device, and so on. The
computer readable medium can be distributed among
computer systems that are interconnected through a
computer communication network, and the present in-
vention may be stored and implemented as computer
readable code in the distributed system.
[0192] While the present invention has been particu-
larly shown and described with reference to exemplary
embodiments thereof, it will be understood by those of
ordinary skill in the art that various changes in form and
details may be made therein without departing from the
spirit and scope of the invention as defined by the ap-
pended claims. The exemplary embodiments should be
considered in descriptive sense only and not for purposes
of limitation. For example, each component described as
a single form may be divided and dispersed, and com-
ponents described as being dispersed may be combined
in a single form.
[0193] Although a few embodiments of the present in-
vention have been shown and described, it would be ap-
preciated by those skilled in the art that changes may be
made in these embodiments without departing from the
principles and spirit of the invention, the scope of which
is defined in the claims and their equivalents.

Claims

1. An ultrasound imaging apparatus comprising:

an image processor configured to obtain image
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information from an object;
a controller configured to divide the obtained im-
age information into pieces of image information
in units of regions of a human body and map a
body marker to the pieces of image information
corresponding to the body marker; and
a user interface unit configured to output a result
of mapping to the pieces of image information.

2. The ultrasound imaging apparatus of claim 1, where-
in the controller divides the obtained image informa-
tion in units of the regions of the human body using
at least one among a line, a plane, and a color.

3. The ultrasound imaging apparatus of claim 1, where-
in the controller increases or decreases, according
to a user input, sizes of portions of the pieces of
image information of the image information in units
of the regions of the human body.

4. The ultrasound imaging apparatus of claim 1, where-
in the controller divides the obtained image informa-
tion into at least one among images of a bone, a
blood vessel, a nerve, a muscle, and a ligament of
the object.

5. The ultrasound imaging apparatus of claim 1, where-
in the user interface unit outputs the body marker,
which is mapped to the image information in units of
the regions of the human body, in the form of at least
one among a cross-sectional image, a two-dimen-
sional (2D) image, and a three-dimensional (3D) im-
age.

6. The ultrasound imaging apparatus of claim 1, where-
in the user interface unit outputs the body marker in
the form of a plurality of layers such that the plurality
of layers of the body marker are mapped to the image
information in units of the regions of the human body.

7. The ultrasound imaging apparatus of claim 1, further
comprising a user input unit configured to input in-
formation to the body marker output in the form of
the plurality of layers.

8. The ultrasound imaging apparatus of claim 7, where-
in the information input to the body marker output in
the form of the plurality of layers comprises at least
one of:

diagnostic information;
reference information;
reference image information; and
reference annotation information.

9. The ultrasound imaging apparatus of claim 8, where-
in the controller modifies the information input to the
body marker output in the form of the plurality of lay-

ers.

10. A method of controlling an ultrasound imaging ap-
paratus, the method comprising:

obtaining image information from an object;
dividing the obtained image information into
pieces of image information in units of regions
of a human body;
mapping a body marker to the pieces of image
information corresponding to the body marker;
and
outputting a result of mapping.

11. The method of claim 10, wherein the dividing of the
obtained image information into the pieces of image
information in units of the regions of the human body
comprises dividing the obtained image information
in units of the regions of the human body using at
least one among a line, a plane, and a color.

12. The method of claim 10, wherein the dividing of the
obtained image information into the pieces of image
information in units of the regions of the human body
comprises increasing or decreasing, according to a
user input, sizes of portions of the pieces of image
information of the obtained image information divid-
ed in units of the regions of the human body.

13. The method of claim 10, wherein the dividing of the
obtained image information into the pieces of image
information in units of the regions of the human body
comprises dividing the obtained image information
into at least one among images of a bone, a blood
vessel, a nerve, a muscle, and a ligament of the ob-
ject.

14. The method of claim 10, wherein the outputting of
the result of mapping comprises outputting the body
marker which is mapped to the pieces of image in-
formation of the image information divided in units
of the regions of the human body, in the form of at
least one among a cross-sectional image, a two-di-
mensional (2D) image, and a three-dimensional (3D)
image.

15. The method of claim 10, wherein the outputting of
the result of mapping the body marker to the pieces
of image information comprises outputting the body
marker in the form of a plurality of layers such that
the plurality of layers of the body marker are mapped
to the pieces of image information of the image in-
formation divided in units of the regions of the human
body.
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