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(57) ABSTRACT

Provided is a three-dimensional (3D) ultrasound system for
intuitively displaying a change in motion and a method of
operating the 3D ultrasound system. The 3D ultrasound sys-
tem may include a scan unit to generate ultrasonic data of an
object through scanning, a coordinate determination unit to
determine first coordinates corresponding to a top end of the
object, and second coordinates corresponding to a bottom end
of the object, from the ultrasonic data, and a display control
unit to measure a vector length from the first coordinates to
the second coordinates, and to display a color corresponding
to the measured vector length by mapping the color to the
ultrasonic data.

COORDINATE
DETERMINATION
UNIT

10
~103

SCAN UNIT

107
~

CONTROL | o SOLOR
UNIT

109
/\/




Patent Application Publication  Jun. 21,2012 Sheet 1 of 3 US 2012/0157835 Al

COORDINATE
DETERMINATION
UNIT

1
i
i
1
i
i
1
[
1
1
i
i
i
i
i
i
i
[
I
:
I
i
i
|
|
|
|
i
i
|
|
|
[
|
|
|
|
|
i

103 109
S~ [~
DISPLAY

COLOR
SCAN UNIT COIT}IIE%,OL DISPLAY BAR

_________________________________________________________________________



Patent Application Publication  Jun. 21,2012 Sheet 2 of 3 US 2012/0157835 Al




Patent Application Publication  Jun. 21,2012 Sheet 3 of 3 US 2012/0157835 Al

FIG. 3

( start )

\

GENERATE ULTRASONIC DATA OF OBJECT ~ 301
THROUGH SCANNING

A

DETERMINE FIRST COORDINATES AND SECOND |~ 303
COORDINATES FROM ULTRASONIC DATA

Y

MEASURE VECTOR LENGTH AND DISPLAY COLOR | ~_ 305
BY MAPPING COLOR TO ULTRASONIC DATA

k.

( END )




US 2012/0157835 Al

ULTRASOUND SYSTEM FOR INTUITIVELY
DISPLAYING CHANGE IN MOTION AND
METHOD OF OPERATING ULTRASOUND
SYSTEM

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application claims the benefit of Korean Patent
Application No. 10-2010-0129637, filed on Dec. 17,2010, in
the Korean Intellectual Property Office, the disclosure of
which is incorporated herein by reference.

BACKGROUND
[0002] 1. Field of the Invention
[0003] The present invention relates to a three-dimensional

(3D) ultrasound system and a method of operating the 3D
ultrasound system, which may display a color corresponding
to a change in motion of an object, thereby enabling intuitive
identification of the change in motion.

[0004] 2. Description of the Related Art

[0005] An ultrasound system is an apparatus for transmit-
ting, from the surface of a body, an ultrasonic wave signal
toward a predetermined structure, that is, an object such as a
fetus or an internal organ, inside the body, and for obtaining
an image with respect to a cross section of soft tissues or a
blood flow using information of the ultrasonic wave signal
reflected from the tissues of the body.

[0006] This ultrasound system has advantages of a small
size, a low cost, a real-time display, and a high stability
without exposing patients and users to X-ray radiation and the
like, and thus, the ultrasound system is widely used along
with other diagnostic imaging systems such as X-ray diagno-
sis equipment, a computerized tomography (CT) scanner, a
magnetic resonance imaging (MRI) equipment, a nuclear
medicine diagnosis equipment, and the like.

[0007] The ultrasound system may scan the predetermined
structure, for example, a left ventricle, and may provide ultra-
sonic data obtained through the scanning. In this instance, the
left ventricle may repeat contraction and relaxation. How-
ever, since the ultrasound system may provide only the ultra-
sonic data with respect to the left ventricle in a state of the
contraction, or the left ventricle in a state of the relaxation, it
may be difficult for a user to recognize a change in motion
with respect to the contraction or the relaxation of the left
ventricle based on the ultrasonic data.

SUMMARY

[0008] An aspect of the present invention aims to enable
intuitive identification of a change in motion of an object by
generating ultrasonic data of the object through scanning, and
by displaying a color corresponding to the change in motion
of the object by mapping the color to the ultrasonic data.
[0009] According to an aspect of the present invention,
there is provided a three-dimensional (3D) ultrasound sys-
tem, including a scan unit to generate ultrasonic data of an
object through scanning, a coordinate determination unit to
determine first coordinates corresponding to a top end of the
object, and second coordinates corresponding to a bottom end
of the object, from the ultrasonic data, and a display control
unit to measure a vector length from the first coordinates to
the second coordinates, and to display a color corresponding
to the measured vector length by mapping the color to the
ultrasonic data.
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[0010] Thedisplay control unit may map a different bright-
ness of the color, based on proximity to the first coordinates or
to the second coordinates.

[0011] When the object corresponds to a left ventricle, the
coordinate determination unit may determine an apical of the
left ventricle to be the first coordinates, and a basal of the left
ventricle to be the second coordinates. In this instance, the
display control unit may display the color by mapping the
color to an area corresponding to wall motion of the left
ventricle, among the ultrasonic data.

[0012] The display control unit may map a first color of a
reddish color when the vector length exceeds the standard and
is measured to be increasing, and may map a second color of
a bluish color when the vector length is below the standard
and is measured to be decreasing.

[0013] The 3D ultrasound system may further include a
color display bar to guide a color to be mapped based on the
vector length.

[0014] When the object corresponds to the left ventricle,
the color display bar may guide a first color of a reddish color
as the color to be mapped when the left ventricle relaxes, and
may guide a second color of a bluish color as the color to be
mapped when the left ventricles contracts.

[0015] When the second coordinates are determined to be
plural, the display control unit may display a color corre-
sponding to the vector length measured in association with
each of the plurality of the second coordinates, by indepen-
dently mapping the color.

[0016] According to an aspect of the present invention,
there is provided a method of operating a 3D ultrasound
system, including generating ultrasonic data of an object
through scanning, determining first coordinates correspond-
ing to a top end of the object, and second coordinates corre-
sponding to a bottom end of the object, from the ultrasonic
data, and measuring a vector length from the first coordinates
to the second coordinates, and displaying a color correspond-
ing to the measured vector length by mapping the color to the
ultrasonic data.

EFFECT OF THE INVENTION

[0017] According to an aspect of the present invention, itis
possible to intuitively identify a change in motion of an object
by generating ultrasonic data of the object through scanning,
and by displaying a color corresponding to the change in
motion of the object by mapping the color to the ultrasonic
data.

BRIEF DESCRIPTION OF THE DRAWINGS

[0018] Theseand/or other aspects, features, and advantages
of the invention will become apparent and more readily
appreciated from the following description of exemplary
embodiments, taken in conjunction with the accompanying
drawings of which:

[0019] FIG. 1 is a diagram illustrating a structure of a
three-dimensional (3D) ultrasound system according to an
embodiment of the present invention;

[0020] FIG. 2 is a diagram illustrating an example of dis-
playing a color corresponding to changes in motion of an
object by mapping the color in a 3D ultrasound system
according to an embodiment of the present invention; and
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[0021] FIG. 3 is a flowchart illustrating a method of oper-
ating a 3D ultrasound system according to an embodiment of
the present invention.

DETAILED DESCRIPTION

[0022] Reference will now be made in detail to exemplary
embodiments of the present invention, examples of which are
illustrated in the accompanying drawings, wherein like ref-
erence numerals refer to the like elements throughout. Exem-
plary embodiments are described below to explain the present
invention by referring to the figures.

[0023] FIG. 1 is a diagram illustrating a structure of a
three-dimensional (3D) ultrasound system 101 according to
an embodiment of the present invention.

[0024] Referring to FIG. 1, the 3D ultrasound system 101
may include a scan unit 103, a coordinate determination unit
105, a display control unit 107, and a color display bar 109.
[0025] Thescanunit 103 may generate ultrasonic data of an
object through scanning. For example, the scan unit 103 may
generate the ultrasonic data including image data of a scanned
object inside a body. The object inside the body may include
an internal organ, for example, a left ventricle. The scan unit
103 may generate the ultrasonic data by scanning the left
ventricle.

[0026] The coordinate determination unit 105 may deter-
mine first coordinates corresponding to a top end of the
object, and second coordinates corresponding to a bottom end
of the object, from the ultrasonic data.

[0027] When the object corresponds to the left ventricle,
the coordinate determination unit 105 may determine an api-
cal of the left ventricle to be the first coordinates, and may
determine a basal of the left ventricle to be the second coor-
dinates. In this instance, the display control unit 107 may
display a color by mapping the color to an area corresponding
to wall motion of the left ventricle, among the ultrasonic data,
thereby enabling intuitive identification of a change in motion
of the wall motion.

[0028] Also, the coordinate determination unit 105 may
determine a plurality of the second coordinates, by determin-
ing left coordinates corresponding to a left end of the bottom
end of the object, and right coordinates corresponding to a
right end of the bottom end of the object.

[0029] The display control unit 107 may measure a vector
length from the first coordinates to the second coordinates,
and may display a color corresponding to the measured vector
length by mapping the color to the ultrasonic data obtained by
the scan unit 103. For example, the display control unit 107
may display the color on the ultrasonic data by mapping a first
color of a reddish color when the vector length exceeds the
standard and is measured to be increasing, and by mapping a
second color of a bluish color when the vector length is below
the standard and is measured to be decreasing.

[0030] The display control unit 107 may display the color
by mapping a different brightness of the color based on prox-
imity to the first coordinates or to the second coordinates.
That is, the display control unit 107 may set a gray map with
respect to the color corresponding to the measured vector
length. Then, the display control unit 107 may map a color
having a relatively low brightness as being proximate to the
first coordinates, and may map a color having a relatively high
brightness as being proximate to the second coordinates,
based on the gray map. Also, the display control unit 107 may
map a color having a relatively high brightness as being
proximate to the first coordinates, and may map a color hav-
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ing a relatively low brightness as being proximate to the
second coordinates, based on the gray map.

[0031] Forexample, when the object corresponds to the left
ventricle, the display control unit 107 may display the color
by mapping a different brightness of the color as being proxi-
mateto the apical of the left ventricle, or may display the color
by mapping a different brightness of the color as being proxi-
mate to the basal of the left ventricle.

[0032] When the second coordinates are determined to be
plural, the display control unit 107 may display the color
corresponding to the vector length measured in association
with each of the plurality of the second coordinates, by inde-
pendently mapping the color. That is, when the left coordi-
nates corresponding to the left end of the bottom end of the
object, and the right coordinates corresponding to the right
end of the bottom end of the object are determined to be the
second coordinates, the display control unit 107 may measure
a length of a left vector from the first coordinates to the left
coordinates, and a length of a right vector from the first
coordinates to the right coordinates, and may display colors
corresponding to each of the measured lengths of the left
vector and the right vector, by independently mapping the
colors.

[0033] For example, the display control unit 107 may dis-
play a first color of a reddish color on ultrasonic data by
mapping the first color when the length of the left vector,
which may be associated with the left coordinates, exceeds
the standard and is measured to be increasing, and may dis-
play a second color of a bluish color on the ultrasonic data by
mapping the second color when the length of the right vector,
which may be associated with the right coordinates, is below
the standard and is measured to be decreasing.

[0034] The color display bar 109 may guide a color to be
mapped based on the vector length from the first coordinates
to the second coordinates. For example, the color display bar
109 may be inserted into a side of the ultrasonic data to be
displayed. Also, the color display bar 109 may display the first
color of the reddish color on an upper end, and may display
the second color of the bluish color on a lower end. Thus, it
may be identified that the vector length may be increasing
when the color mapped, by the display control unit 107, to the
ultrasonic data corresponds to the first color of the reddish
color. It may also be identified that the vector length may be
decreasing when the color mapped, by the display control unit
107, to the ultrasonic data corresponds to the second color of
the bluish color.

[0035] When the object corresponds to the left ventricle,
the color display bar 109 may guide the first color of the
reddish color as the color to be mapped when the left ventricle
relaxes, and may guide the second color of the bluish color as
the color to be mapped when the left ventricle contracts.

[0036] FIG. 2 are diagrams illustrating an example of dis-
playing a color corresponding to a change in motion of an
object by mapping the color, in a 3D ultrasound system
according to an embodiment of the present invention.

[0037] Referring to FIG. 2, the 3D ultrasound system may
generate ultrasonic data of a left ventricle through scanning.
Also, the 3D ultrasound system may determine an apical of
the left ventricle to be first coordinates 201, and may deter-
mine left coordinates 202 corresponding to a left end of a
basal of the left ventricle, and right coordinates 203 corre-
sponding to a right end of the basal of the left ventricle, among
the ultrasonic data.
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[0038] The 3D ultrasound system may measure a length of
a left vector from the first coordinates 201 to the left coordi-
nates 202 and a length of a right vector from the first coordi-
nates 201 to the right coordinates 203, and may display colors
corresponding to each of the measured lengths of the left
vector and the right vector by independently mapping the
colors.

[0039] Forexample, the 3D ultrasound system may display
a second color of a bluish color on left wall motion of the
ultrasonic data by mapping the second color when the length
of the left vector, which may be associated with the left
coordinates 202, is below the standard and is measured to be
decreasing. Also, the 3D ultrasound system may display the
second color of the bluish color on right wall motion of the
ultrasonic data by mapping the second color when the length
of the right vector, which may be associated with the right
coordinates 203, is below the standard and is measured to be
decreasing.

[0040] Inthis instance, the 3D ultrasound system may indi-
cate a change in motion on an x-axis with respect to the left
wall motion or the right wall motion of the left ventricle, by
displaying the color corresponding to the length of the left
vector or the length of the right vector by mapping the color.
For example, the 3D ultrasound system may indicate that the
left wall motion may move to a direction of positive x-axis,
that is, right when the second color of the bluish color is
displayed by mapping the second color as a color correspond-
ing to the length of the left vector, and may indicate that the
right wall motion may move to a direction of negative x-axis,
that is, left when the second color of the bluish color is
displayed by mapping the second color as a color correspond-
ing to the length of the right vector.

[0041] The 3D ultrasound system may display the color
display bar 204 on a side of the ultrasonic data, thereby
identifying what the color to be mapped to the wall motion of
the ultrasonic data may indicate, that is, a change in motion of
the left ventricle. For example, the 3D ultrasound system may
indicate that the left ventricle may relax when the color to be
mapped to the wall motion of the ultrasonic data corresponds
to the first color of the reddish color, and may indicate that the
left ventricle may contract when the color to be mapped to the
wall motion of the ultrasonic data corresponds to the second
color of the bluish color, by displaying the color display bar
204 on an upper end of which the first color of the reddish
color may be disposed, and on a lower end of which the
second color of the bluish color may be disposed.

[0042] FIG. 3 is a flowchart illustrating a method of oper-
ating a 3D ultrasound system according to an embodiment of
the present invention.

[0043] Referring to FIG. 3, the 3D ultrasound system may
generate ultrasonic data of an object through scanning in
operation 301. The 3D ultrasound system may obtain image
data by scanning a left ventricle as the object, and may gen-
erate the ultrasonic data including the obtained image data.
[0044] In operation 303, the 3D ultrasound system may
determine first coordinates corresponding to a top end of the
object, and second coordinates corresponding to a bottom end
of the object, from the ultrasonic data. When the object cor-
responds to the left ventricle, the 3D ultrasound system may
determine an apical of the left ventricle to be the first coordi-
nates, and may determine a basal of the left ventricle to be the
second coordinates.

[0045] Also, the 3D ultrasound system may determine a
plurality of the second coordinates, by determining left coor-
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dinates corresponding to a left end of the bottom end of the
object, and right coordinates corresponding to a right end of
the bottom end of the object.

[0046] In operation 305, the 3D ultrasound system may
measure a vector length from the first coordinates to the
second coordinates, and may display a color corresponding to
the measured vector length by mapping the color to the ultra-
sonic data. For example, the 3D ultrasound system may map
a first color of a reddish color when the vector length exceeds
the standard and is measured to be increasing, and may map
a second color of a bluish color when the vector length is
below the standard and is measured to be decreasing.

[0047] Inthis instance, when the object corresponds to the
left ventricle, the 3D ultrasound system may display a color
corresponding to the vector length from the first coordinates
to the second coordinates by mapping the color to an area
corresponding to wall motion of the left ventricle, among the
ultrasonic data.

[0048] The 3D ultrasound system may display the color by
mapping a different brightness of the color, based on prox-
imity to the first coordinates or the second coordinates. For
example, when the object corresponds to the left ventricle, the
3D ultrasound system may display the color by mapping a
different brightness of the color as being proximate to the
apical of the left ventricle, or may display the color by map-
ping the different brightness of the color as being proximate
to the basal of the left ventricle.

[0049] The 3D ultrasound system may display a color dis-
play bar, which may guide a color to be mapped based on the
vector length, on a side of the ultrasonic data, thereby iden-
tifying what the color to be displayed by mapping the color to
the ultrasonic data may indicate, that is, a change in motion of
the object. When the object corresponds to the left ventricle,
the 3D ultrasound system may guide the first color of the
reddish color as the color to be mapped when the left ventricle
relaxes, and may guide the second color of the bluish color as
the color to be mapped when the left ventricle contracts.
[0050] When the second coordinates are determined to be
plural, the 3D ultrasound system may display the color cor-
responding to the vector length measured in association with
each of the plurality of the second coordinates, by indepen-
dently mapping the color. For example, when the left coordi-
nates corresponding to the left end of the bottom end of the
object, and the right coordinates corresponding to the right
end of the bottom end of the object are determined to be the
second coordinates, the 3D ultrasound system may measure a
length of a left vector from the first coordinates to the left
coordinates, and a length of a right vector from the first
coordinates to the right coordinates, and may display colors
corresponding to each of the measured lengths of the left
vector and the right vector, by independently mapping the
colors, thereby more accurately indicating the motion of the
object.

[0051] According to an embodiment of the present inven-
tion, it is possible to intuitively identify the change in motion
of the object by generating ultrasonic data of the object
through scanning, and by displaying a color corresponding to
the change in motion of the object by mapping the color to the
ultrasonic data.

[0052] The above-described exemplary embodiments of
the present invention may be recorded in computer-readable
media including program instructions to implement various
operations embodied by a computer. The media may also
include, alone or in combination with the program instruc-
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tions, data files, data structures, and the like. Examples of
computer-readable media include magnetic media such as
hard disks, floppy disks, and magnetic tape; optical media
such as CD ROM discs and DVDs; magneto-optical media
such as floptical discs; and hardware devices that are specially
configured to store and perform program instructions, such as
read-only memory (ROM), random access memory (RAM),
flash memory, and the like. Examples of program instructions
include both machine code, such as produced by a compiler,
and files containing higher level code that may be executed by
the computer using an interpreter. The described hardware
devices may be configured to act as one or more software
modules in order to perform the operations of the above-
described exemplary embodiments of the present invention,
or vice versa.

[0053] Although a few exemplary embodiments of the
present invention have been shown and described, the present
invention is not limited to the described exemplary embodi-
ments. Instead, it would be appreciated by those skilled in the
art that changes may be made to these exemplary embodi-
ments without departing from the principles and spirit of the
invention, the scope of which is defined by the claims and
their equivalents.

What is claimed is:

1. An ultrasound system for intuitively displaying a change
in motion, the system comprising:

a scan unit to generate ultrasonic data of an object through

scanning;

a coordinate determination unit to determine first coordi-
nates corresponding to a top end of the object, and sec-
ond coordinates corresponding to a bottom end of the
object, from the ultrasonic data; and

a display control unit to measure a vector length from the
first coordinates to the second coordinates, and to dis-
play a color corresponding to the measured vector length
by mapping the color to the ultrasonic data.

2. The system of claim 1, wherein the display control unit
maps a different brightness of the color, based on proximity to
the first coordinates or to the second coordinates.

3. The system of claim 1, wherein when the object corre-
sponds to a left ventricle:

the coordinate determination unit determines an apical of
the left ventricle to be the first coordinates, and a basal of
the left ventricle to be the second coordinates, and

the display control unit displays the color by mapping the
color to an area corresponding to wall motion of the left
ventricle, among the ultrasonic data.

4. The system of claim 1, wherein:

the display control unit maps a first color of a reddish color
when the vector length exceeds the standard and is mea-
sured to be increasing, and

the display control unit maps a second color of a bluish
color when the vector length is below the standard and is
measured to be decreasing.

5. The system of claim 1, further comprising:

a color display bar to guide a color to be mapped based on
the vector length.

6. The system of claim 5, wherein when the object corre-

sponds to a left ventricle:
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the color display bar guides a first color of a reddish color
as the color to be mapped when the left ventricle relaxes,
and

the color display bar guides a second color of a bluish color

as the color to be mapped when the left ventricles con-
tracts.
7. The system of claim 1, wherein when the second coor-
dinates are determined to be plural, the display control unit
displays a color corresponding to the vector length measured
in association with each of the plurality of the second coor-
dinates, by independently mapping the color.
8. A method of operating an ultrasound system, the method
comprising:
generating ultrasonic data of an object through scanning;
determining first coordinates corresponding to a top of the
object, and second coordinates corresponding to a bot-
tom of the object, from the ultrasonic data; and

measuring a vector length from the first coordinates to the
second coordinates, and displaying a color correspond-
ing to the measured vector length by mapping the color
to the ultrasonic data.

9. The method of claim 8, wherein the displaying of the
color by mapping the color to the ultrasonic data comprises
mapping a different brightness of the color based on proxim-
ity to the first coordinates or the second coordinates.

10. The method of claim 8, wherein when the object cor-
responds to a left ventricle:

the determining of the first coordinates and the second

coordinates comprises determining an apical of the left
ventricle to be the first coordinates, and a basal of the left
ventricle to be the second coordinates, and

the displaying of the color by mapping the color to the

ultrasonic data comprises displaying the color by map-
ping the color to an area corresponding to wall motion of
the left ventricle, among the ultrasonic data.

11. The method of claim 8, wherein the displaying of the
color by mapping the color to the ultrasonic data comprises:

mapping a first color of a reddish color when the vector

length exceeds the standard and is measured to be
increasing; and

mapping a second color of a bluish color when the vector

length is below the standard and is measured to be
decreasing.

12. The method of claim 8, further comprising:

displaying a color display bar to guide a color to be mapped

based on the vector length.

13. The method of claim 12, wherein when the object
corresponds to a left ventricle, the displaying of the color
display bar comprises:

guiding a first color of a reddish color as the color to be

mapped when the left ventricle relaxes; and

guiding a second color of a bluish color as the color to be

mapped when the left ventricles contracts.

14. The method of claim 8, wherein when the second
coordinates are determined to be plural, the displaying of the
color by mapping the color to the ultrasonic data comprises
displaying a color corresponding to the vector length mea-
sured in association with each of the plurality of the second
coordinates, by independently mapping the color.
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