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Description

CROSS-REFERENCE TO RELATED PATENT APPLI-
CATION

[0001] This application claims the benefit of Korean
Patent Application No. 10-2012-0070233, filed on June
28, 2012, in the Korean Intellectual Property Office, the
disclosure of which is incorporated herein in its entirety
by reference.

BACKGROUND OF THE INVENTION

1. Field of the Invention

[0002] The present invention relates to an ultrasound
image displaying method and apparatus for obtaining an
exact data value with respect to an ultrasound image
displayed on an ultrasound diagnosis apparatus.

2. Description of the Related Art

[0003] Ultrasound diagnosis apparatuses generate an
ultrasound signal (generally greater than 20 kHz) regard-
ing a predetermined part inside an object by using a
probe, and obtain an image of the part inside the object
by using information regarding a reflected echo signal.
In particular, ultrasound diagnosis apparatuses are used
for medical purposes, such as detection of impurities in-
side the object, measurement and observation of a
wound thereof, etc. Such ultrasound diagnosis appara-
tuses have various advantages, including real-time dis-
play and safety due to there being no radioactive expo-
sure compared to X-ray apparatuses, and thus, the ul-
trasound diagnosis apparatuses are commonly used to-
gether with other image diagnosis apparatuses.

[0004] An image (hereinafter referred to as an ultra-
sound image) obtained through ultrasound diagnosis ap-
paratuses may be displayed on the ultrasound diagnosis
apparatuses or may be stored in a storage medium and
displayed on other ultrasound diagnosis apparatuses.
For example, the ultrasound image may be reduced and
displayed on screens of cellular phones, portable elec-
tronic devices, personal digital assistants (PDAs), tablet
PCs, etc.

SUMMARY OF THE INVENTION

[0005] When conventional ultrasound diagnosis tech-
nology compares corresponding data values in two or
more pieces of displayed data, a user personally com-
pares the data values by using markings or numbers.
Thus, the conventional technology involves the incon-
venient process of comparing the data values by the user,
and it is difficult to obtain an exact comparison result.
The present invention provides a method and apparatus
to solve these problems of the conventional technology.
The presentinvention also provides a computer readable
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recording medium having embodied thereon a computer
program for executing the method.

[0006] According to an aspect of the presentinvention,
there is provided an ultrasound image displaying method
including: displaying a first ultrasound image obtained
from an object in a first mode and a second ultrasound
image obtained from the object in a second mode; dis-
playing a first marker and a second marker indicating
locations of parts of the object on the first ultrasound im-
age and the second ultrasound image, respectively; and
as the first marker moves based on an external input
signal, moving the second marker such that the second
marker matches with the moved first marker.

[0007] The first mode may include a brightness (B)
mode, and the second mode includes a motion (M) mode.
[0008] A depth axis of the second ultrasound image
may match with one of scan lines included in the first
ultrasound image.

[0009] The externalinputsignal may move a depth val-
ue of the first marker, wherein the moving of the second
marker includes: moving a depth value of the second
marker such that the depth value of the second marker
matches with the moved depth value of the first marker.
[0010] Thefirstultrasound image may be a two-dimen-
sional (2D) image or a three-dimensional (3D) image ob-
tained by scanning the object.

[0011] According to another aspect of the present in-
vention, there is provided an ultrasound image displaying
method including: displaying a volume data image ob-
tained from an object and a planar image obtained from
the object; displaying a first marker and a second marker
indicating locations of parts of the object on the volume
data image and the planar image, respectively; and as
the first marker moves based on an external input signal,
moving the second marker such that the second marker
matches with the moved first marker.

[0012] The planarimage may include a plurality of pla-
narimages, wherein the displaying of the first marker and
the second marker includes: displaying a plurality of first
markers on the volume data image; and displaying a plu-
rality of second markers on the plurality of planarimages.
[0013] The plurality of planar images may include at
least one of an A plane image, a B plane image, and a
C plane image obtained by cutting the volume dataimage
in previously determined directions.

[0014] The displaying of the plurality of planar images
may include: displaying the A plane image, the B plane
image, and the C plane image, wherein the displaying of
the plurality of second markers includes: displaying the
plurality of second markers on the A plane image, the B
plane image, and the C plane image, wherein the dis-
playing of the plurality of first markers includes: displaying
the plurality of first markers, respectively, matching with
the second marker displayed on the A plane image, the
second marker displayed on the B plane image, and the
second marker displayed on the C plane image, on the
volume data image.

[0015] The displaying of the plurality of second mark-
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ers may include: visually distinguishing and displaying
the plurality of second markers for each of the plurality
of planar images.

[0016] The displaying of the volume data image may
include: displaying a cutting surface corresponding to the
planar image and the volume data image together,
wherein the moving of the first marker includes: moving
the first marker on the cutting surface.

[0017] According to another aspect of the present in-
vention, there is provided an ultrasound diagnosis appa-
ratus for displaying an ultrasound image, the apparatus
including: an ultrasound image obtaining unit for obtain-
ing a first ultrasound image from an object in a first mode
and obtaining a second ultrasound image from the object
in a second mode; a display unit for displaying the first
ultrasound image and the second ultrasound image and
displaying a first marker and a second marker indicating
locations of parts of the object on the first ultrasound im-
age and the second ultrasound image, respectively; and
an external input receiving unit for receiving an external
input signal, wherein the display unit, as the first marker
moves based on the external input signal, moves the
second marker such that the second marker matches
with the moved first marker.

[0018] According to another aspect of the present in-
vention, there is provided an ultrasound diagnosis appa-
ratus for displaying an ultrasound image, the apparatus
including: an ultrasound image obtaining unit for obtain-
ing a volume data image and a planar image from an
object; adisplay unitfor displaying the volume dataimage
and the planar image, and displaying a first marker and
a second marker indicating locations of parts of the object
on the volume data image and the planar image, respec-
tively; and an external input receiving unit for receiving
an external input signal, wherein the display unit, as the
first marker moves based on the external input signal,
moves the second marker such that the second marker
matches with the moved first marker.

[0019] According to another aspect of the present in-
vention, there is provided a computer readable recording
medium having embodied thereon a computer program
for executing the ultrasound image displaying method.
[0020] According to another aspect of the present in-
vention, there is provided a computer readable recording
medium having embodied thereon a computer program
for executing the ultrasound image displaying method.

BRIEF DESCRIPTION OF THE DRAWINGS

[0021] The above and other features and advantages
of the present invention will become more apparent by
describing in detail exemplary embodiments thereof with
reference to the attached drawings in which:

FIG. 1is a block diagram of an ultrasound diagnosis
apparatus according to an embodiment of the
present invention;

FIG. 2 is a flowchart illustrating an ultrasound image

10

15

20

25

30

35

40

45

50

55

displaying method according to an embodiment of
the present invention;

FIG. 3 shows an embodiment in which a first ultra-
sound image and a second ultrasound image are
displayed and markers displayed on the first ultra-
sound image and the second ultrasound image move
according to an embodiment of the present inven-
tion;

FIG. 4 shows anembodiment of avolume dataimage
and a planar image;

and

FIG.5shows anembodiment of avolume dataimage
and a plurality of planar images.

DETAILED DESCRIPTION OF THE INVENTION

[0022] Mostofthe terms used herein are generalterms
that have been widely used in the technical art to which
the present invention pertains. However, some of the
terms used herein may be created reflecting intentions
of technicians in this art, precedents, or new technolo-
gies. Also, some of the terms used herein may be arbi-
trarily chosen by the present applicant. In this case, these
terms are defined in detail below. Accordingly, the spe-
cific terms used herein should be understood based on
the unique meanings thereof and the whole context of
the present invention.

[0023] Inthe present specification, it should be under-
stood that the terms, such as ’including’ or 'having,’ etc.,
are intended to indicate the existence of the features,
numbers, steps, actions, components, parts, or combi-
nations thereof disclosed in the specification, and are not
intended to preclude the possibility that one or more other
features, numbers, steps, actions, components, parts, or
combinations thereof may exist or may be added. Also,
the terms, such as ’'unit’ or ‘'module’, etc., should be un-
derstood as a unit that processes at least one function
or operation and that may be embodied in a hardware
manner, a software manner, or acombination of the hard-
ware manner and the software manner. As used herein,
expressions such as "at least one of," when preceding a
list of elements, modify the entire list of elements and do
not modify the individual elements of the list.

[0024] The embodiments of the present invention will
now be described more fully with reference to the accom-
panying drawings.

[0025] FIG. 1 is a block diagram of an ultrasound di-
agnosis apparatus 100 according to an embodiment of
the present invention.

[0026] Referring to FIG. 1, the ultrasound diagnosis
apparatus 100 according to an embodiment of the
present invention may include an ultrasound image ob-
taining unit 110, a display unit 120, an external input re-
ceiving unit 130, and a control unit 140.

[0027] The ultrasound image obtaining unit 110 scans
an object and obtains an ultrasound image. The ultra-
sound image obtaining unit 110 may include a probe for
scanning the object, forexample, a two-dimensional (2D)
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probe or a three-dimensional (3D) probe.

[0028] The ultrasound image obtaining unit 110 may
scan the object in a mode among an amplitude (A) mode,
a brightness (B) mode, and a motion (M) mode by using
the probe. The A mode indicates intensity of an echo
signal according to a distance from the ultrasound image
obtaining unit 110 to the object. The B mode indicates
brightness representing the measured intensity of the
echo signal. The M mode indicates a variation with re-
spect to time of the B mode.

[0029] The ultrasound image obtaining unit 110 may
scan the object through various types of methods and
modes besides the above-described A mode, B mode,
and M mode, and obtain the ultrasound image.

[0030] The ultrasoundimage obtained by scanning the
object by the ultrasound image obtaining unit 110 may
include volume data that are a 2D image and a 3D image,
and an image of a plane of the volume data. That is, the
ultrasound image obtaining unit 110 may obtain a 2D
image of the object, the volume data by using the 2D
probe or the 3D probe, and an image of a plane of the
obtained volume data.

[0031] The planar image obtained by the ultrasound
image obtaining unit 110 may be an image of a plane
obtained by cutting the volume data in a previously de-
termined direction. For example, the planar image may
include an A plane image taken from an axial view, a B
plane image taken from a sagittal view, and a C plane
image taken from a coronal view.

[0032] Although the ultrasound image obtaining unit
110 may scan the target boy and obtain the ultrasound
image as described above, the ultrasound image obtain-
ing unit 110 may obtain the ultrasound image from a stor-
age unit (not shown) included therein. That is, the ultra-
sound image obtaining unit 110 may receive the ultra-
sound image from an externally connected storage me-
dium and store the ultrasound image in the storage unit
(not shown) or may obtain the ultrasound image from a
local server through a picture archiving communication
system (PACS). The storage unit (not shown) may store
the ultrasound image obtained by wire or wirelessly as
described above. The ultrasound image obtaining unit
110 may obtain the ultrasound image from the storage
unit (not shown).

[0033] The display unit 120 displays the obtained ul-
trasound image. Also, the display unit 120 displays a
marker indicating a location of a part of the object on the
ultrasound image.

[0034] The display unit 120 may include at least one
ofaliquid crystal display (LCD), a thin film transistor liquid
crystaldisplay (TFT-LCD), an organic light emitting diode
(OLED), a flexible display, and a 3D display. Also, the
ultrasound diagnosis apparatus 100 may include two or
more display units 140 according to an implementation
shape thereof.

[0035] According to an embodiment, the display unit
120 may be a touch screen thatincludes an external input
receiving unit 130 and a layer structure. That is, the dis-
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play unit 120 may be used as both an output apparatus
and an input apparatus. In this case, the display unit 120
may receive a touch input using a stylus pen or a part of
the human body.

[0036] Also, in a case where the display unit 120 is the
touch screen including the layer structure as described
above, the display unit 120 may detect a touch input lo-
cation, a touch input area, a touch pressure, etc. Also,
the touch screen may detect a real touch as well as a
proximity touch.

[0037] The display unit 120 may include an ultrasound
image display module 121 and a marker display module
122. The ultrasound image display module 121 may dis-
play the ultrasound image obtained by the ultrasound
image obtaining unit 110. That is, the ultrasound image
display module 121 may display at least one of a 2D
ultrasound image, a volume data image, and a planar
image of the volume data image.

[0038] The market display module 122 may overlay
and display one or more markers on the displayed ultra-
sound image. That is, the marker display module 122
may display the marker indicating a location of a part of
the object on the displayed ultrasound image.

[0039] Also, the markerdisplay module 122 may move
and display the marker. That s, in a case where the mark-
er is displayed on the ultrasound image, the marker dis-
play module 122 may move a location of the displayed
marker based on an external input signal. The location
of the marker may move according to a scan line of the
ultrasound image or a depth axis or on a cut plane of the
volume data. This will be described in detail with refer-
ence to FIGS. 3 through 5.

[0040] Also, in a case where the ultrasound image dis-
play module 121 displays a plurality of planar images,
the marker display module 122 may visually distinguish
and display a plurality of markers on the planar images.
That is, the marker display module 122 may display one
or more visually distinguished markers such as 'O’, 'X’,
and 'A’ on the planar images.

[0041] The external input receiving unit 130 receives
an input from the outside of the ultrasound diagnosis
apparatus 100 by wire or wirelessly. That is, the external
input receiving unit 130 may receive a user input from a
user of the ultrasound diagnosis apparatus 100 or a con-
trol signal from a device other than the ultrasound diag-
nosis apparatus 100.

[0042] The external input receiving unit 130 may in-
clude a mouse, a key pad, and a track ball that receive
a user input. Alternatively, in a case where the display
unit 120 thatis the touch screenis used as both the output
apparatus and the input apparatus as described above,
the external input receiving unit 130 may be implemented
by being included in the display unit 120.

[0043] The external input receiving unit 130 may re-
ceive an external input used to move the marker dis-
played on the ultrasound image. This will be described
in detail later with reference to FIGS. 3 through 5.
[0044] The control unit 140 generally controls the ul-
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trasound image obtaining unit 110, the display unit 120,
and the external input receiving unit 130. More specifi-
cally, the control unit 140 may control the display unit 120
to display the ultrasound image obtained by the ultra-
sound image obtaining unit 110. Also, the control unit
140 may control the display unit 120 to display the marker
on the ultrasound image, and may control the external
input receiving unit 130 to move the displayed marker.
[0045] Only the elements related to the present em-
bodiment are shown in FIG. 1. It will be understood by
those of ordinary skill in the art that the ultrasound diag-
nosis apparatus 100 may further include other general-
purpose elements, in addition to the elements.

[0046] FIG. 2 is a flowchart illustrating an ultrasound
image displaying method using the elements included in
the ultrasound diagnosis apparatus 100 according to an
embodiment ofthe presentinvention. The method of FIG.
2 includes operations time-sequentially performed by the
ultrasound diagnosis apparatus 100, the ultrasound im-
age obtaining unit 110, the display unit 120, and the ex-
ternal input receiving unit 130, and the control unit 140
of FIG. 1. Thus, although omitted below, the descriptions
of the elements of FIG. 1 may also apply to the method
of FIG. 2.

[0047] In operation 210, the ultrasound diagnosis ap-
paratus 100 obtains a first ultrasound image and a sec-
ond ultrasound image. More specifically, the ultrasound
diagnosis apparatus 100 may scan an object and obtain
the first ultrasound image and the second ultrasound im-
age, and, as described above, may receive and obtain
an ultrasound image from a storage medium connected
to the ultrasound diagnosis apparatus 100 or from an
external server.

[0048] The first ultrasound image and the second ul-
trasound image obtained in operation 210 may be 2D
images, volume data images, or planarimages of volume
data obtained by scanning the objectin one ofan Amode,
a B mode, and a C mode.

[0049] In operation 220, the ultrasound diagnosis ap-
paratus 100 may match and display the first ultrasound
image and the second ultrasound image obtained in op-
eration 210.

[0050] Accordingtoan embodiment, the ultrasound di-
agnosis apparatus 100 may match and display a 2D im-
age of the B mode and a 2D image of the M mode. More
specifically, the ultrasound diagnosis apparatus 100 may
match and display the 2D image of the B mode and a 2D
image of the M mode indicating a time variation with re-
spect to one of scan lines included in the 2D image of
the B mode. This will be described in detail with reference
to FIG. 3.

[0051] According to another embodiment, the ultra-
sound diagnosis apparatus 100 may match and display
the volume data image and the planar image of the vol-
ume data. This will be described in detail with reference
to FIGS. 4 and 5.

[0052] In operation 230, the ultrasound diagnosis ap-
paratus 100 displays a first marker and a second marker.

10

15

20

25

30

35

40

45

50

55

The first marker and the second marker may spatially
match and be displayed in operation 230. In other words,
the ultrasound diagnosis apparatus 100 may display the
spatially matching first marker and second marker on
each of the first ultrasound image and the second ultra-
sound image displayed in operation 220.

[0053] According to an embodiment, the volume data
image, an image of an A plane, an image of a B plane,
and an image of a C plane may match and be displayed
in operation 220. In this regard, spatially matching mark-
ers may be displayed on each of the image of the A plane,
the image of the B plane, and the image of the C plane,
and the volume data image in operation 230.

[0054] In other words, matching markers may be dis-
played on each of the image of the A plane and the vol-
ume data image, matching markers may be displayed on
each of the image of the B plane and the volume data
image, and matching markers may be displayed on each
of the image of the C plane and the volume data image.
[0055] Inaccordance with the above embodiment, one
marker may be displayed on each of the image of the A
plane, the image of the B plane, and the image of the C
plane, and three markers matching the A plane image,
the B plane image, and the C plane image may be dis-
played on the volume data. In this regard, the ultrasound
diagnosis apparatus 100 may visually distinguish and
display the three markers displayed on the volume data.
[0056] In operation 240, the ultrasound diagnosis ap-
paratus 100 receives an external input signal. The exter-
nal input signal received in operation 240 may be a signal
for moving at least one of the markers including the first
marker and the second marker displayed in operation
230. Thatis, the ultrasound diagnosis apparatus 100 may
receive the external input signal for moving one of the
first marker and the second marker.

[0057] According to an embodiment, the ultrasound di-
agnosis apparatus 100 may receive a touch input re-
ceived through a touch screen, a drag and drop input,
and a swipe input as the external input signal. Meanwhile,
the external input signal may be received through a track
ball.

[0058] In operation 250, the ultrasound diagnosis ap-
paratus 100 moves the first marker and the second mark-
er. That is, the ultrasound diagnosis apparatus 100
moves spatially matching markers based on the external
input signal received in operation 240.

[0059] According to an embodiment, in a case where
the external input signal for moving the first marker is
received in operation 240, the ultrasound diagnosis ap-
paratus 100 may move the first marker as well as the
second marker that spatially matches with the firstmarker
in operation 250. In other words, the first marker and the
second marker move together according to a matching
relationship based on the external input signal for moving
one of the first marker and the second marker.

[0060] Throughoutoperation 250 and the specification
below, the first marker and the second marker are deter-
mined according to a movement sequence of the first
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marker and the second marker. That is, the first marker
and the second marker are not distinguished according
to images on which the first marker and the second mark-
er are displayed but a marker that moves earlier accord-
ing to the external input signal is determined as the first
marker, and a marker that moves later is determined as
the second marker.

[0061] That is, if a marker displayed on a first image
moves earlier, the marker may be determined as the first
marker, and a marker displayed on a second image may
be determined as the second marker. To the contrary, if
the marker displayed on the secondimage moves earlier,
the marker may be determined as the first marker, and
the marker displayed on the first image may be deter-
mined as the second marker.

[0062] A user may exactly measure data values of
matching ultrasound images by using the above-de-
scribed ultrasound image displaying method. That is, the
first marker and the second marker move together ac-
cording to the matching relationship, thereby easily and
exactly detecting a corresponding point of two ultrasound
images. Accordingly, a user of the ultrasound diagnosis
apparatus 100 may exactly diagnose the object.

[0063] FIG. 3 shows an embodiment in which a first
ultrasound image 310 and a second ultrasound image
320 are displayed and markers displayed on the first ul-
trasound image 310 and the second ultrasound image
320 move according to an embodiment of the present
invention.

[0064] Inthe presentembodiment, the display unit 120
displays the first ultrasound image 310 that is a 2D ultra-
sound image of a B mode and the second ultrasound
image 320 that is a 2D ultrasound image of an M mode
on a screen 300 of the ultrasound diagnosis apparatus
100.

[0065] Thefirstultrasoundimage 310 may beanimage
obtained by scanning an object along a plurality of scan
lines. Also, the second ultrasound image 320 that is an
image of the M mode may be an image obtained accord-
ing to a time variation with respect to one of the scan
lines included in the first ultrasound image 310. That is,
a horizontal axis of the second ultrasound image 320
may indicate time, and a vertical axis thereof may indicate
a depth.

[0066] In the present embodiment, the ultrasound di-
agnosis apparatus 100 may match and display the sec-
ond ultrasound image 320 and an image of the B mode
that is the first ultrasound image 310. That is, the ultra-
sound diagnosis apparatus 100 may match and display
a scan line 303 connected from a point 301 to a point
302 among the plurality of scan lines and a depth axis
309 of the image of the M mode.

[0067] The ultrasound diagnosis apparatus 100 dis-
plays a first marker 304 and a second marker 306 on the
first ultrasound image 310 and the second ultrasound
image 320, respectively. The scan line 303 of the first
ultrasound image 310 and the depth axis 309 of the sec-
ond ultrasound image 320 match with each other, and
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thus the first marker 304 may be displayed on the scan
line 303. Meanwhile, the second marker 306 may be
displayed on a 2D coordinate of the second ultrasound
image 320.

[0068] If an external input signal for moving the first
marker 304 to a point 305 is received using various input
units such as a touch screen, a track ball, etc. and various
input methods such as a drag and drop input, a touch
input, etc., the ultrasound diagnosis apparatus 100 may
move the first marker 304 and display a new first marker
305. The first marker 304 may move along the scan line
303.

[0069] Simultaneously with the movement of the first
marker 304, the ultrasound diagnosis apparatus 100 may
move the second marker 306 and display a new second
markeron the point307. Inthis regard, the second marker
306 may move along the depth axis 309 based on the
fact that the first ultrasound image 310 and the second
ultrasound image 320 match with each other. In other
words, a movement distance of the second marker 306
along the depth axis 309 may be determined based on
a movement distance of the first marker 304 in the scan
line 303.

[0070] Also,the movementdistances ofthe firstmarker
304 and the second marker 306 may mean depth values
of the first ultrasound image 310 and the second ultra-
sound image 320. That s, the longer the movement dis-
tances of the first marker 304 and the second marker
306, the greater the change in the depth values. Accord-
ing to such an embodiment, although two or more ultra-
sound images are not compared to each other using
markings, etc., markers that move by matching with each
other may be used to easily measure locations and depth
values in the ultrasound images.

[0071] To the contrary to the above-described embod-
iment, an external input signal for moving the second
marker 306 to the point 307 may be received. In this
regard, the ultrasound diagnosis apparatus 100 may
move the second marker 306 and display a new second
marker on the point 307. Unlike as shown in FIG. 3, the
new second marker may not move in a vertical direction
(to the point 307) but may move in a diagonal direction
on a 2D coordinate plane.

[0072] Simultaneously with the movement of the sec-
ond marker 306, the ultrasound diagnosis apparatus 100
may move the first marker 304 and display the new first
marker 305. That is, the ultrasound diagnosis apparatus
100 may move the second marker 306 and the first mark-
er 304 together according to a matching relationship be-
tween the first ultrasound image 310 and the second ul-
trasound image 320.

[0073] Since the first marker 304 moves on the scan
line 303, in a case where the second marker 306 moves
in the diagonal direction, time axis information in a hori-
zontal direction in which the second marker 306 moves
is not considered with respect to the movement of the
first marker 304. That is, the ultrasound diagnosis appa-
ratus 100 may move the first marker 304 on the scan line
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303 according to the movement distance of the second
marker 306 in a direction of the depth axis 309. Although
a movement distance of the second marker 306 in the
horizontal direction is not considered with respect to the
movement of the first marker 304, a horizontal line 308
acting as a visual aid may be displayed on the second
ultrasound image 320.

[0074] According to another embodiment, the ultra-
sound diagnosis apparatus 100 may display a measure-
ment value, in addition to an ultrasound image and a
marker. That is, although not shown in FIG. 3, the ultra-
sound diagnosis apparatus 100 may display coordinate
values indicating locations of the first marker 304 and the
second marker 306 in a partial region of the screen 300,
and depth values obtained by measuring the movement
distances of the first marker 304 and the second marker
306. In addition to the above-described measurement
values, various measurement values obtained through
the ultrasound image may be displayed.

[0075] According to another embodiment, to easily
search for an ultrasound image, the ultrasound diagnosis
apparatus 100 may display a search bar. That is, the
ultrasound diagnosis apparatus 100 may display the
search bar including identifiers of various forms such as
"> <!, ", ete. to allow a user to easily search for
the ultrasound image.

[0076] For example, the ultrasound diagnosis appara-
tus 100 may display a previous or next ultrasound image
from among a plurality of ultrasound images through the
identifiers "<«"and ">", and may reproduce or stop dis-
playing an ultrasound image in a motion image through
the identifiers ">"and "||". The above-described embod-
imentis merely an example. It will be understood by those
of ordinary skill in the art that various auxiliary identifiers
may be displayed in order to display an ultrasound image.
[0077] FIG. 4 shows an embodiment of a volume data
image 420 and a planar image 410.

[0078] The ultrasound diagnosis apparatus 100 dis-
plays the volume data image 420 that is a 3D image and
the planarimage 410 obtained by cutting the volume data
image 420. The planar image 410 may be one of an A
plane image, a B plane image, and a C plane image ob-
tained by cutting the volume dataimage 420 in previously
determined directions. In the embodiment of FIG. 4, the
A plane obtained by cutting the volume data image 420
in a horizontal direction is the planar image 410.

[0079] Also, the ultrasound diagnosis apparatus 100
may display the planarimage 410, the volume dataimage
420, and markers including the first marker 411 and the
second marker 421, as well as a cutting surface 423 for
obtaining the planar image 410 by cutting the volume
data image 420 in a previously determined direction on
the screen 300.

[0080] The first marker 411 is displayed on the planar
image 410. The second marker 421 is displayed on the
volume data image 420. Since the planar image 410 is
a plane obtained by cutting the volume data image 420,
the second marker 421 is displayed on the cutting surface
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423 of the volume data image 420 corresponding to the
planar image 410.

[0081] Likewise as described with reference to FIG. 3,
the ultrasound diagnosis apparatus 100 receives an ex-
ternal input signal using various input units such as a
touch screen, atrack ball, etc. and various input methods
such as a drag and drop input, a touch input, etc.
[0082] If an external input signal for moving the first
marker 411 to a point 412 is received, the ultrasound
diagnosis apparatus 100 may move the first marker 411
and display a new first marker on the point 412.

[0083] Simultaneously with the movement of the first
marker 411, the ultrasound diagnosis apparatus 100 may
move the second marker 421 and display a new second
marker on the point 422. In this regard, the new second
marker on the point 422 may move on the cutting surface
423 of the volume data 420 corresponding to the planar
image 410, based on the fact that the planarimage 410
is obtained by cutting the volume data image 420.
[0084] According to another embodiment, a path in
which the new second marker 422 moves on the volume
dataimage 420 may not be the cutting surface 423. That
is, in a case where the new second marker 422 is dis-
played in a location other than the cutting surface 423 of
the volume data image 420, the first marker 411 may not
be displayed on the planar image 410.

[0085] Inotherwords, only when the new second mark-
er on the point 422 is disposed on the cutting surface
423, may the first marker 411 be displayed on the planar
image 410. Contrary to the above-described embodi-
ment, an external input signal for moving the second
marker 421 to the point 422 may be received. In this
regard, the ultrasound diagnosis apparatus 100 may
move the second marker 421 and display the new second
marker on the point 422.

[0086] Simultaneously with the movement of the sec-
ond marker 421, the ultrasound diagnosis apparatus 100
may move the first marker 411 and display the new first
marker 412. That is, the ultrasound diagnosis apparatus
100 may move the second marker 421 and the first mark-
er 411 together based on the fact that the planar image
410 is obtained by cutting the volume data image 420.
[0087] FIG. 5 shows an embodiment of a volume data
image 540 and a plurality of planar images 510, 520, and
530.

[0088] FIG. 5 shows the embodiment of the volume
dataimage 540 thatis volume data and the planarimages
510, 520, and 530 obtained by cutting the volume data
image 540 in three different directions. The planar imag-
es 510, 520, and 530 may be, respectively, the A plane
image 510, the B planeimage 520, and the C planeimage
530 of the volume data image 540.

[0089] The ultrasound diagnosis apparatus 100 dis-
plays the A plane image 510, the B plane image 520, and
the C plane image 530 of the volume data image 540
that are the three planar images.

[0090] Thereafter, the ultrasound diagnosis apparatus
100 displays first markers 501, 502, and 503 on the A
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plane image 510, the B plane image 520, and the C plane
image 530, respectively. Also, the ultrasound diagnosis
apparatus 100 displays second markers 541, 542, and
543 matching with the first markers 501, 502, and 503,
respectively, on the volume data image 540.

[0091] According to an embodiment, the first markers
501, 502, and 503 displayed on the planar images 510,
520, and 530, respectively, and the second markers 541,
542, and 543 displayed on the volume data image 540
may be visually distinguished and displayed.

[0092] Thatis, as shownin FIG. 5, the first marker 501
may be displayed as "O" on the A plane image 510, the
first marker 502 may be displayed as "X" on the B plane
image 520, and the first marker 503 may be displayed
as "A" on the C plane image 530, which are visually dis-
tinguished from each other. Also, the second markers
541,542, and 543 that are matching with the first markers
501, 502, and 503, respectively, and displayed on the
volume data image 540, may be visually distinguished
and displayed like the first markers 501, 502, and 503.
[0093] Accordingto the presentembodiment, the three
planar images 510, 520, and 530 with which the second
markers 541, 542, and 543 displayed on the volume data
image 540 match may be easily distinguished.

[0094] Although not shown in FIG. 5, the ultrasound
diagnosis apparatus 100 may move one of the displayed
first markers 501, 502, and 503 and second markers 541,
542, and 543 based on an external input signal. The ex-
ternal input signal may be received through a track ball
or a touch screen. In a case where the external input
signalis received through the touch screen, various types
of external input signals such as a touch input, a drag
and drop input, etc. may be received.

[0095] An embodiment in which the ultrasound diag-
nosis apparatus 100 may move the first markers 501,
502, and 503 and the second markers 541, 542, and 543
together based on the fact that the planar images 510,
520, and 530 are obtained by cutting the volume data
image 540 is the same as described with reference to
FIG. 4.

[0096] Accordingtoan embodiment, the second mark-
ers 541, 542, and 543 may move on a cutting surface of
the volume data image 540 corresponding to each of the
planarimages 510, 520, and 530. That is, the ultrasound
diagnosis apparatus 100 may display one or more cutting
surfaces from which the planar images 510, 520, and
530 are obtained in previously determined directions, and
may move each of the second markers 541, 542, and
543 on a corresponding cutting surface.

[0097] For example, the second marker 541 matching
with the A plane image 510 may move on a cutting surface
of the volume data image 540 corresponding to the A
plane 510. Likewise, the second marker 542 matching
with the B plane image 520 may move on a cutting surface
of the volume data image 540 corresponding to the B
plane 520, and the second marker 543 matching with the
C plane image 530 may move on a cutting surface of the
volume data image 540 corresponding to the C plane
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image 530.

[0098] According to another embodiment, a path in
which the second markers 541, 542, and 543 move on
the volume dataimage 540 may not be the cutting surface
from which each of the planar images 510, 520, and 530
is obtained. That s, in a case where the second markers
541, 542, and 543 are displayed in locations other than
the cutting surface from which each of the planar images
510, 520, and 530 is obtained, the first markers 501, 502,
and 503 may not be displayed on the planarimages 510,
520, and 530.

[0099] In the present embodiment, like as described
with reference to FIG. 4, only when the second markers
541, 542, and 543 are disposed on the cutting surfaces,
may the first markers 501, 502, and 503 be displayed on
the planar images 510, 520, and 530.

[0100] Meanwhile, in a case where one of the second
markers 541, 542, and 543 is displayed on a point where
the planar images 510, 520, and 530 cross each other,
a plurality of first markers may correspond to the one of
the second markers 541, 542, and 543 displayed on the
crossing point. In other words, a plurality of first markers
may correspond to one second marker.

[0101] That is, in a case where a second marker is
displayed on a point where the A plane image 510 and
the B plane image 520 cross each other on the volume
data image 540, two first markers corresponding to the
second marker may be simultaneously displayed on the
Aplane image 510 and the B plane image 520. Likewise,
three first markers may be displayed with respect to a
second marker displayed on a point where the A plane
image 510, the B planeimage 520, and the C planeimage
530 cross each other.

[0102] Accordingto an embodiment, the ultrasound di-
agnosis apparatus 100 adjusts transparency of the vol-
ume data image 540 that is volume data and displays
the volume data image 540, and thus a user may easily
recognize cutting surfaces on which the second markers
541,542, and 543 displayed on inner points of the volume
data image 540 move.

[0103] Accordingtoanembodimentdescribed with ref-
erence to FIGS. 4 and 5 above, a user of the ultrasound
diagnosis apparatus 100 may exactly determine corre-
sponding locations between ultrasound images when di-
agnosing an object through volume data and a planar
image.

[0104] The embodiments of the present invention may
be written as computer programs and may be implement-
ed in general-use digital computers that execute the pro-
grams using a computer readable recording medium. In
addition, a structure of data used in the above-described
method may be recorded in a computer readable record-
ing medium through various methods. Examples of the
computer readable recording medium include magnetic
storage media (e.g., ROMs, RAMs, universal serial bus-
es (USBs), floppy disks, hard disks, etc.), optical record-
ing media (e.g., CD-ROMs, or DVDs), and storage media
such as PC interfaces (e.g., PCl, PCl-express, WiFi,
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etc.).

[0105] Asdescribed above, with respecttooneormore
ultrasound images displayed on a screen of an ultra-
sound diagnosis apparatus, corresponding data values
between the ultrasound images may be conveniently
measured. Also, a user may intuitively and exactly com-
pare locations of the corresponding data values.

[0106] 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 present invention as defined by
the following claims.

Claims
1. Anultrasound image displaying method comprising:

displaying a first ultrasound image obtained
from an object in a first mode and a second ul-
trasound image obtained from the object in a
second mode;

displaying a first marker and a second marker
indicating locations of parts of the object on the
first ultrasound image and the second ultra-
sound image, respectively; and

as the first marker moves based on an external
input signal, moving the second marker such
that the second marker matches with the moved
first marker.

2. The ultrasound image displaying method of claim 1,
wherein the first mode comprises a brightness (B)
mode, and the second mode comprises a motion (M)
mode.

3. The ultrasound image displaying method of claim 1,
wherein a depth axis of the second ultrasound image
matches with one of scan lines included in the first
ultrasound image.

4. The ultrasound image displaying method of claim 3,
wherein the external input signal moves a depth val-
ue of the first marker,
wherein the moving of the second marker comprises:
moving a depth value of the second marker such that
the depth value of the second marker matches with
the moved depth value of the first marker.

5. The ultrasound image displaying method of claim 1,
wherein the first ultrasound image is a two-dimen-
sional (2D) image or a three-dimensional (3D) image
obtained by scanning the object.

6. An ultrasound diagnosis apparatus for displaying an
ultrasound image, the apparatus comprising:
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10.

1.

an ultrasound image obtaining unit for obtaining
a first ultrasound image from an object in a first
mode and obtaining a second ultrasound image
from the object in a second mode;

a display unit for displaying the first ultrasound
image and the second ultrasound image and dis-
playing a first marker and a second marker in-
dicating locations of parts of the object on the
first ultrasound image and the second ultra-
sound image, respectively; and

an external input receiving unit for receiving an
external input signal,

wherein the display unit, as the first marker
moves based on the external input signal,
moves the second marker such that the second
marker matches with the moved first marker.

The apparatus of claim 6, wherein the first mode
comprises a brightness (B) mode, and the second
mode comprises a motion (M) mode.

The apparatus of claim 6, wherein a depth axis of
the second ultrasound image matches with one of
scan lines included in the first ultrasound image.

The apparatus of claim 8, wherein the external input
signal receiving unit receives the external input sig-
nal for moving a depth value of the first marker,
wherein the display unit moves a depth value of the
second marker such that the depth value of the sec-
ond marker matches with the moved depth value of
the first marker.

The apparatus of claim 6, wherein the first ultrasound
imageis a 2D image ora 3D image obtained by scan-
ning the object.

A computer readable recording medium storing a
program for executing an ultrasound image display-
ing method of claim 1.



EP 2 679 163 A1

FIG. 1

100

ULTRASOUND DIAGNOSIS APPARATUS

110 140 120
ULTRASOUND IMAGE CONTROL
OBTAINING UNIT UNIT DISPLAY UNIT
121
120 ULTRASOUND
IMAGE DISPLAY
EXTERNAL INPUT MODULE
REGEIVING UNIT
122
MARKER
DISPLAY

MODULE

10




F

EP 2 679 163 A1

IG. 2

( START )

OBTAIN FIRST ULTRASOUND IMAGE
AND SECOND ULTRASOUND IMAGE

— 210

#

DISPLAY THE FIR

ST ULTRASOUND

IMAGE AND THE SECOND
ULTRASOUND IMAGE

— 220

DISPLAY FIRST MARKER AND

SECOND

MARKER

— 230

RECEIVE EXTERN

AL INPUT SIGNAL

- 240

MOVE THE FI

RST MARKER

AND THE SECOND MARKER

— 250

END

11



EP 2 679 163 A1

FIG. 3
301 310 300
| / |
320 307
3034 \
\\\X~——309
3054— —~+~4 /% | - SR
) TIME
/ / /
302 308 306
FIG. 4
410 423 300
l \ |
\
) \ /
/ \ /

411 412 421 422

12



EP 2 679 163 A1

FIG. 5
501 510 502 520 300
\ / \ A
549
530 ‘ 540
/ / |
503 547 543

13




EP 2 679 163 A1

D)

Europdisches
Patentamt

European
Patent Office

Office européen

des brevets

—

EPO FORM 1503 03.82 (P04C01)

EUROPEAN SEARCH REPORT

Application Number

EP 13 16 8908

DOCUMENTS CONSIDERED TO BE RELEVANT
Category Citation of g?f:lemvear:tv;i:;sir;gi;):tion, where appropriate, Eeéali;nt 2:;3?%?%8“0(!\'1'3%!; THE
X JP 2000 014668 A (TOSHIBA CORP) 1-11 INV.
18 January 2000 (2000-01-18) A61B8/00
* abstract * G01S7/52
* paragraph [0016] - paragraph [0048] *
* figures 1,4-8 * ADD.
----- A61B8/08
X JP 2008 272033 A (GE MED SYS GLOBAL TECH |1-11
CO LLC) 13 November 2008 (2008-11-13)
* abstract *
* paragraph [0029] - paragraph [0051] *
* figures 1-2 *
X JP HO6 296609 A (ISHIHARA KEN; HITACHI 1,2,5-7,
MEDICAL CORP) 25 October 1994 (1994-10-25) (10,11
* abstract; figure 6 *
X US 20047111028 Al (ABE YASUHIKO [JP] ET 1,5,6,
AL) 10 June 2004 (2004-06-10) 10,11
* the whole document *
A JP 2010 099259 A (ALOKA CO LTD) 1-11 TECHNICAL FIELDS
6 May 2010 (2010-05-06) (Pe)
* abstract * A61B
* figures 1-3 * GO1S
A JP 2007 167351 A (ALOKA CO LTD) 1-3,5-8,
5 July 2007 (2007-07-05) 10,11
* abstract *
* figures 1,3 *
The present search report has been drawn up for all claims
Place of search Date of completion of the search Examiner
Munich 22 July 2013 Artikis, T

X : particularly relevant if taken alone
Y : particularly relevant if combined with another

A : technological background
O : non-written disclosure
P : intermediate document document

CATEGORY OF CITED DOCUMENTS

T : theory or principle underlying the invention

E : earlier patent document, but published on, or

document of the same category

after the filing date
D : document cited in the application
L : document cited for other reasons

& : member of the same patent family, corresponding

14




EPO FORM P0459

EP 2 679 163 A1

ANNEX TO THE EUROPEAN SEARCH REPORT

ON EUROPEAN PATENT APPLICATION NO. EP 13 16 8908

This annex lists the patent family members relating to the patent documents cited in the above-mentioned European search report.
The members are as contained in the European Patent Office EDP file on
The European Patent Office is in no way liable for these particulars which are merely given for the purpose of information.

22-07-2013
Patent document Publication Patent family Publication
cited in search report date member(s) date
JP 2000014668 A 18-01-2000  NONE
JP 2008272033 A 13-11-2008  NONE
JP H06296609 A 25-10-1994 JP 3363513 B2 08-01-2003
JP H06296609 A 25-10-1994
US 2004111028 Al 10-06-2004  JP 4202697 B2 24-12-2008
JP 2004073287 A 11-63-2004
US 2004111028 Al 10-06-2004
JP 2010099259 A 06-05-2010  NONE
JP 2007167351 A 05-07-2007  NONE

For more details about this annex : see Official Journal of the European Patent Office, No. 12/82

15



EP 2 679 163 A1
REFERENCES CITED IN THE DESCRIPTION
This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

KR 1020120070233 [0001]

16



patsnap

TRBR(F) FERRENEFOMRENEFRGE RS E
DF(RE)F EP2679163A1 DF(E)A 2014-01-01
HiFs EP2013168908 RiFH 2013-05-23

FRIEFB(ERPA(R) ZEZXEHHNSH
i (E R AGR) =EZMEDISON CO. , LTD.
LEERIB(ERR)A(E) =ZEMEDISON CO., LTD.

[FRIRBAA LEE JIN YONG
LEE BONG HEON
CHANG EUN JUNG

KBAAN LEE, JIN-YONG
LEE, BONG-HEON
CHANG, EUN-JUNG

IPCH S A61B8/00 G01S7/52 A61B8/08

CPCH¥%S A61B8/463 A61B8/08 A61B8/13 A61B8/466 A61B8/467 A61B8/483 A61B8/486 G01S7/52066 G01S7
/52073 G01S7/52074 G01S15/8993

REHE(F) LORENZ , MARKUS
£ £ 1020120070233 2012-06-28 KR
SAERBEE Espacenet
FEOF) FIG. =2
BERGERFEMBEZINEZERE  UE-BRAERNE—EXH
HRRREBHE—BFEGINZNRRENE_BEFRG, D BIEE—
BERGNE_BFEGLERE TN RNBL BN E—FHFiCNE= AND SECOND ULTRASOUND IMAGE | 210
g HAYE - REETARRACS BN , BHEiFicEEsE= '
FRIE5 B E —FRC TR, DI MAGE AND The secone 0 |- 220
ULTRASOUND IMAGE
)
DISPLAY FIRST MARKER AND s
| SECOND MARKER 230

i

| RECEIVE EXTERNAL INPUT SIGNAL F 240

¥

MOVE THE FIRST MARKER
AND THE SECOND MARKER

END


https://share-analytics.zhihuiya.com/view/f63cfd1c-fa96-43f7-9d4e-7f82e2f659cd
https://worldwide.espacenet.com/patent/search/family/048626261/publication/EP2679163A1?q=EP2679163A1

