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METHOD AND APPARATUS FOR
DISPLAYING 3D IMAGE

RELATED APPLICATIONS

[0001] This application claims the benefit of Korean Patent
Application No. 10-2014-0026211, filed on Mar. 5, 2014, in
the Korean Intellectual Property Office, the disclosure of
which is incorporated herein in its entirety by reference.

BACKGROUND

[0002] 1. Field

[0003] One or more embodiments of the present invention
relate to a method of displaying a three-dimensional (3D)
image and an apparatus for displaying a 3D image, and more
particularly, to a method and apparatus for displaying a 3D
image including an annotation.

[0004] 2. Description of the Related Art

[0005] General display apparatuses may display a two-di-
mensional plane image. Methods and apparatuses for dis-
playing a three-dimensional (3D) image have been developed
as a demand for a 3D image increases in various fields such as
films, medical images, games, advertising, education, and
military affairs.

[0006] A display apparatus may display a 3D image by
using a principle of binocular parallax through both eyes of a
human. For example, since the eyes of a human are located at
different positions, images that are observed at different
angles through the respective eyes may be input to a brain.
The display apparatus may enable an observer to have a sense
of depth by using the above principle.

[0007] An apparatus that displays the 3D image may be
divided into a stereoscopic type and an auto stereoscopic type
depending on whether or not an observer wears special
glasses. The auto stereoscopic type may include a barrier type
and a lenticular type.

SUMMARY

[0008] One or more embodiments of the present invention
include a method and apparatus for displaying a three-dimen-
sional (3D) image so that an observer may easily recognize an
annotation related to the 3D image.

[0009] Additional aspects will be set forth in part in the
description which follows and, in part, will be apparent from
the description, or may be learned by practice of the presented
embodiments.

[0010] According to one or more embodiments of the
present invention, a method of displaying a three-dimen-
sional 3D image by using a display apparatus includes gen-
erating an annotation related to a point of the 3D image and
determining an image depth of the annotation, and displaying
the annotation with the 3D image based on the image depth of
the annotation, in which the annotation comprises at least one
point or area of the 3D image.

[0011] The displaying of the annotation includes determin-
ing a size of the annotation based on the image depth of the
annotation and displaying the annotation according to the
determined size of the annotation.

[0012] The method may further include obtaining a difter-
ence between an image depth of the point and an image depth
of the annotation related to the point, determining an image
depth of an indicator based on the obtained difference in the
image depth, and displaying the indicator based on the deter-
mined image depth of the indicator.
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[0013] The indicator may include a segment that connects
the annotation and the point.

[0014] The method may further include, if the image depth
of the annotation or the image depth of the point is changed,
changing the image depth of the indicator according to a
changed image depth of the annotation or a changed image
depth of the point.

[0015] The displaying of the annotation may further
include displaying another annotation related to another point
based on the image depth of the annotation, and displaying
another indicator based on a difference between an image
depth of the other point and the image depth of the annotation.
[0016] The point may be disposed on a virtual measure-
ment ruler or a marker that is set on the 3D image.

[0017] The display apparatus may be an ultrasound diag-
nosis apparatus and the 3D image may be a 3D ultrasound
image.

[0018] The image depth of the annotation may be an image
depth of the point.

[0019] According to one or more embodiments of the
present invention, an apparatus for displaying a three-dimen-
sional (3D) image includes a control unit generating an anno-
tation related to a point of the 3D image and determining an
image depth of the annotation, and a display unit displaying
the annotation with the 3D image based on the image depth of
the annotation, in which the annotation comprises at least one
point or area of the 3D image.

[0020] The control unit may determine a size of the anno-
tation based on the image depth of the annotation and the
display unit may display the annotation according to the
determined size of the annotation.

[0021] The control unit may obtain a difference between an
image depth of the point and an image depth of the annotation
and determine an image depth of an indicator based on the
obtained difference in the image depth, and the display unit
may display the indicator based on the determined image
depth of the indicator.

[0022] The indicator may include a segment that connects
the annotation and the point.

[0023] When the image depth of the annotation or the
image depth of the point is changed, the control unit may
change the image depth of the indicator according to a
changed image depth of the annotation or a changed image
depth of the point.

[0024] The control unit may generate another annotation
related to another point of the 3D image and determine a
difference between an image depth of the annotation and an
image depth of the other point, and the display unit may
further display the other annotation based on the image depth
of the annotation and further display another indicator based
ona difference between the image depth of the annotation and
the image depth of the other point.

[0025] The point may be disposed on a virtual measure-
ment ruler or a marker that is set on the 3D image.

[0026] The display apparatus may be an ultrasound diag-
nosis apparatus and the 3D image may be a 3D ultrasound
image.

[0027] The image depth of the annotation may be identical
to an image depth of the point.

[0028] According to one or more embodiments of the
present invention, there is provided a computer-readable
recording medium having recorded thereon a program for
executing the above method.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0029] These and/or other aspects will become apparent
and more readily appreciated from the following description
of the embodiments, taken in conjunction with the accompa-
nying drawings in which:

[0030] FIG.11isaconceptual view illustrating an image and
an annotation according to an embodiment;

[0031] FIG. 2 is a flowchart of a process of displaying a
three-dimensional (3D) image, according to an embodiment;
[0032] FIG. 3 is a flowchart of a process of displaying a 3D
image, according to another embodiment;

[0033] FIG. 4 is a block diagram of a configuration of a
display apparatus according to an embodiment; and

[0034] FIGS. 5to 11 are conceptual views for describing a
depth of a 3D image, according to an embodiment.

DETAILED DESCRIPTION

[0035] The present invention will now be described more
fully with reference to the accompanying drawings, in which
exemplary embodiments of the invention are shown.
Throughout the drawings, like reference numerals denote like
elements. In the following description, when detailed
descriptions about related well-known functions or structures
are determined to make the gist of the present invention
unclear, the detailed descriptions will be omitted herein.
[0036] When a part may “include” a certain constituent
element, unless specified otherwise, it may not be construed
to exclude another constituent element but may be construed
to further include other constituent elements. Terms such as
“—portion”, “—unit”, “—module”, and “—block” stated in
the specification may signify a unit to process at least one
function or operation and the unit may be embodied by hard-
ware, software, or a combination of hardware and software.
Also, as a computer software command to embody the
present invention, hardware, software, or a combination of
hardware and software may be used instead of a programmed
processor/controller. Accordingly, the present invention is not
limited by a specific combination of hardware and software.
[0037] In the present specification, when a constituent ele-
ment “connects” or is “connected” to another constituent
element, the constituent element contacts or is connected to
the other constituent element not only directly, but also elec-
trically through at least one of other constituent elements
interposed therebetween. Also, when a part may “include” a
certain constituent element, unless specified otherwise, it
may not be construed to exclude another constituent element
but may be construed to further include other constituent
elements.

[0038] In the present specification, when a part may
“include” a certain constituent element, unless specified oth-
erwise, it may not be construed to exclude another constituent
element but may be construed to further include other con-
stituent elements. Terms such as . . . unit”, “—module”, etc.
stated in the specification may signify a unitto process at least
one function or operation and the unit may be embodied by
hardware, software, or a combination of hardware and soft-
ware. Also, an expression used in a singular form in the
present specification also includes the expression in its plural
form unless clearly specified otherwise in context.

[0039] Expressions such as “at least one,” when preceding
alist of elements, modify the entire list of elements and do not
modify the individual elements of the list.
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[0040] FIG.1isaconceptual view illustrating an image and
an annotation according to an embodiment.

[0041] When displaying an image 100, a display apparatus
may display annotations 111 and 112 related to the image
100. An annotation signifies additional information related to
any point or an area including a point. The additional infor-
mation about any point or an area including a point may be
received from a user or set by the display apparatus.

[0042] For example, the display apparatus may be an ultra-
sound diagnosis apparatus and the image 100 may be a three-
dimensional (3D) ultrasound image that is obtained by cap-
turing an object. The user may leave a marker 121 to indicate
characteristic points in the image 100 or set a measurement
ruler 122 to measure a width and so forth. The measurement
ruler 121 may include a virtual image. Thus, the measurement
ruler 121 may be referred to “a virtual measurement ruler”.
The user of the ultrasound diagnosis apparatus may input
information about a disease or characteristics related to a
point on the marker 121 regarding the image 100 as an anno-
tation 111. The ultrasound diagnosis apparatus that received
the annotation 111 may display the image 100 and the anno-
tation 111 altogether. The display apparatus may display an
indicator 131 to indicate that the annotation 111 corresponds
to the point on the marker 121. According to an embodiment,
the indicator 131 may include a segment connecting from an
area where the annotation 111 is displayed to a point on the
marker 121. Also, the display apparatus may receive infor-
mation about a point on the measurement ruler 122, for
example, a width measured by using the measurement ruler
122, as the annotation 112. The display apparatus may display
an indicator 132 indicating that the annotation 112 corre-
sponds to the measurement ruler 12. The indicator 132 may
include a segment connecting an area where the annotation
112 is displayed to a point on the measurement ruler 122. The
indicators 131 and 132 may not be necessarily connected to
the marker 121, but may indicate a point which is adjacent to
the marker 121.

[0043] When the image 100 is a 3D image, it is difficult for
a user to clearly recognize the points indicated by the indica-
tors 131 and 132 because a sense of depth of the annotations
111 and 112 and the indicators 131 and 132 is not clear.
[0044] FIG. 2 is a flowchart of a process of displaying a 3D
image, according to an embodiment.

[0045] According to the present embodiment, the display
apparatus may determine an image depth to display an anno-
tation corresponding to a point (S210). The display apparatus
may determine an image depth received by a user or a preset
image depth as the image depth to display the annotation.
[0046] Then, the display apparatus may acquire a differ-
ence between the image depth to display the annotation and
an image depth of a point corresponding to the annotation
(S220?). For example, when an annotation is displayed at an
image depth 10 and an image depth of a point corresponding
to the annotation is 100, a difference in the image depth may
be 490.

[0047] Then, the display apparatus may determine an
image depth of an indicator based on the difference in the
image depth obtained in operation S220 (S230). For example,
when an annotation is displayed at an image depth 10 and a
difference in the image depth is 490, the display apparatus
may determine that an image depth of one end of the indicator
is 10 and an image depth of the other end of the indicator is
500. The image depth of the indicator may gradually change
from one end of the indicator that is adjacent to an area where
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the annotation is displayed to the other end of the indicator
that is adjacent to a point on an image corresponding to the
annotation.

[0048] Then, the display apparatus may display the anno-
tation, the indicator, and a 3D image through a display unit
(S240). As the display apparatus displays the indicator based
on the image depth determined in operation S230, a user may
clearly recognize the point indicated by the indicator.

[0049] FIG. 3 is a flowchart of a process of displaying a 3D
image, according to another embodiment.

[0050] According to the present embodiment, the display
apparatus may obtain an image depth of a point of a 3D image
corresponding to an annotation (S310). When the annotation
corresponds to an area of the 3D image, not to a point, the
display apparatus may obtain an image depth of a point in the
area. For example, the display apparatus may obtain an image
depth of a center point of an area.

[0051] Then, the display apparatus may display an annota-
tion and an indicator according to a determined image depth
(8320). In other words, the display apparatus may display the
annotation and the indicator at the same image depth as the
image depth corresponding to the annotation. Accordingly,
when the 3D image is rotated, enlarged/reduced, or moved,
the image depth of the annotation and the indicator may be
modified according to a change in the image depth of a point
corresponding to the annotation.

[0052] FIG. 4 is a block diagram of a configuration of a
display apparatus 400 according to an embodiment.

[0053] According to the present embodiment, the display
apparatus 400 may include a control unit 410 and a display
unit 420.

[0054] The control unit 410 may generate an annotation
about a point ofa 3D image. The annotation may be generated
based on information input by a user or a result of analysis of
the 3D image by the control unit 410. The control unit 410
may determine an image depth to display the annotation.
According to an embodiment, the image depth to display the
annotation may be a preset value. For example, the image
depth to display the annotation may be an image depth of a
fixed value or a value set by a user. Also, according to another
embodiment, the image depth to display the annotation may
be determined according to an image depth of a point in the
3D image corresponding to the annotation. For example, the
annotation may be displayed at the same image depth as the
image depth of the point of the 3D image.

[0055] Also, the control unit 410 may determine an image
depth of the indicator based on the determined image depth to
display the annotation. In other words, the control unit 410
may determine an inclination to change the image depth of the
indicator according to a difference between the image depth
to display the annotation and the image depth of the point
corresponding to the annotation. For example, when the indi-
cator includes a segment connecting the annotation and the
point, a portion of the segment that is adjacent to the segment
may be displayed at the image depth of the annotation. Also,
as the image depth of the segment gradually varies, the por-
tion adjacent to the point may be displayed at the image depth
of the point.

[0056] The display unit420 may display the annotation, the
indicator, and the 3D image. The display unit 420 may include
an apparatus for displaying a 3D image by using binocular
parallax. According to the present embodiment, the display
unit 420 may display the annotation based on the determined
image depth to display the annotation. When the display unit
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420 displays a plurality of annotations, each annotation may
be displayed at the same image depth. Also, according to
another embodiment, the display unit 420 may display each
annotation at the image depth of each point corresponding to
each annotation.

[0057] Also, according to the embodiment, when the image
depth of the annotation or the image depth corresponding to
the annotation varies, the control unit 410 may vary the image
depth of the indicator according to the varied image depth of
the annotation or the varied image depth of the point. For
example, a user may change the geometry of the 3D image to
observe the 3D image. In doing so, the change of geometry
signifies rotating, enlarging/reducing, or moving an image.
As the geometry of the 3D image is changed, the location and
the image depth of the point change and thus the control unit
410 may change the image depth of the indicator to indicate
the location and the image depth of a position where the
indicator is changed.

[0058] FIGS. 5to 10 are conceptual views for describing a
depth of a 3D image, according to an embodiment.

[0059] Referring to FIGS. 5 and 8, FIG. 5 is a plan view for
describing an exemplary embodiment for displaying annota-
tions 511 and 512 and FIG. 8 is a perspective view for describ-
ing the embodiment of FIG. 5. The display apparatus may
display a 3D image 500 and a marker 521 set on the 3D image
500. Also, the display apparatus may display the annotation
511 corresponding to the marker 521 based on an image depth
10. Also, the display apparatus may display an indicator 531
connecting the annotation 511 and the marker 521. Since the
annotation 511 is displayed at an image depth 10 and the
marker 521 is displayed at an image depth 50, the image depth
at which the indicator 531 is displayed may vary from the
imaged depth 10 to the image depth 50.

[0060] Also, the display apparatus may display a measure-
ment ruler 522 that is set to the 3D image 500 and may further
display the annotation 512 corresponding to the measurement
ruler 522. The annotation 512 may be displayed based on the
same image depth as the image depth of the annotation 511.
When a plurality of annotations are displayed, a user may
easily recognize the annotations by displaying the annota-
tions according to the identical image depth. Also, the display
apparatus may display the indicator 532 based on a difference
between the image depth 10 at which the annotation 512 is
displayed and the image depth at which the measurement
ruler 522 is displayed.

[0061] Referringto FIGS. 6 and 9, FIG. 6 is a plan view for
describing other exemplary embodiment for displaying anno-
tations 611 and 612 according to the present embodiment and
FIG. 9 is a perspective view for describing the embodiment of
FIG. 6. When geometry of a 3D image 600 is changed, the
position and image depth of a characteristic point such as a
marker 621 or a measurement ruler 622 set to the 3D image
600 are changed. According to the present embodiment, the
display apparatus may change the image depths of indicators
631 and 632 based on a difference in the image depth between
the annotations 611 and 612 and a moved characteristic point
such as the marker 621 or the measurement ruler 622. Also,
the same is a case in which the imaged depths of the annota-
tions 611 and 612 are changed.

[0062] According to the present embodiment, the display
apparatus may display an annotation based on an image depth
of a point on a 3D image corresponding to the annotation.
Referring to FIGS. 7 and 10, FIG. 7 is a plan view for describ-
ing the other exemplary embodiment for displaying annota-
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tions 711 and 712 according to the present embodiment and
FIG. 10 is a perspective view for describing the embodiment
of FIG. 7. The display apparatus may display a 3D image 700,
a marker 721, and a measurement ruler 722 set to the 3D
image 700. The display apparatus may display the annotation
711 corresponding to the marker 721 based on an image depth
50 of the marker 721. In this case, since a difference in the
image depth between the annotation 711 and the marker 721
is 0, the indicator 731 may be displayed based on the image
depth of the marker 721. Also, the annotation 712 and an
indicator 732 corresponding to the measurement ruler 722
may be displayed based on an image depth 100 of the mea-
surement ruler 722.

[0063] Also, as illustrated in FIG. 11, the display apparatus
may not display the indicators 731 and 732. In this case, the
control unit 410 of the display apparatus may determine the
image depth of the annotation 711 according to the image
depth of the marker 721. Also, the control unit 410 may
determine the image depth of the annotation 712 according to
the image depth of the measurement ruler 722. Also, the
control unit 410 may determine the sizes of the annotations
711 and 712 based on the image depth of the annotations 711
and 712. For example, when the image depth is small, the size
of the annotation 711 may be increased. When the image
depth is large, the size of the annotation 712 may be
decreased. The display unit 420 of the display apparatus may
display the annotations 711 and 712 according to the sizes and
image depths of the annotations 711 and 712 that are deter-
mined by the control unit 410.

[0064] Inaddition, other embodiments ofthe present inven-
tion can also be implemented through computer-readable
code/instructions in/on a medium, e.g., a computer-readable
medium, to control at least one processing element to imple-
ment any above-described embodiment. The medium can
correspond to any medium/media permitting the storage and/
or transmission of the computer-readable code.

[0065] The computer-readable code can be recorded/trans-
ferred on a medium in a variety of ways, with examples of the
medium including recording media, such as magnetic storage
media (e.g., ROM, floppy disks, hard disks, etc.) and optical
recording media (e.g., CD-ROMs, DVDs, etc.), and transmis-
sion media such as Internet transmission media. Thus, the
medium may be such a defined and measurable structure
including or carrying a signal or information, such as a device
carrying a bitstream according to one or more embodiments
of'the present invention. The media may also be a distributed
network, so that the computer-readable code is stored/trans-
ferred and executed in a distributed fashion. Furthermore, the
processing element could include a processor or a computer
processor, and processing elements may be distributed and/or
included in a single device.

[0066] It should be understood that the exemplary embodi-
ments described herein should be considered in a descriptive
sense only and not for purposes of limitation. Descriptions of
features or aspects within each embodiment should typically
be considered as available for other similar features or aspects
in other embodiments.

[0067] While one or more embodiments of the present
invention have been described with reference to the figures, 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.
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What is claimed is:

1. A method of displaying a three-dimensional (3D) image
by using a display apparatus, the method comprising:

generating an annotation related to a point of the 3D image
and determining an image depth of the annotation; and

displaying the annotation with the 3D image based on the
image depth of the annotation,

wherein the annotation comprises at least one point or area
of the 3D image.

2. The method of claim 1, wherein the displaying of the

annotation comprises:

determining a size of the annotation based on the image
depth of the annotation; and

displaying the annotation according to the determined size
of the annotation.

3. The method of claim 1, further comprising

obtaining a difference between an image depth of the point
and an image depth of the annotation related to the point;

determining an image depth of an indicator based on the
obtained difference in the image depth; and

displaying the indicator based on the determined image
depth of the indicator.

4. The method of claim 3, wherein the indicator comprises

a segment that connects the annotation and the point.

5. The method of claim 3, further comprising, if the image
depth of the annotation or the image depth of the point is
changed, changing the image depth of the indicator according
to a changed image depth of the annotation or a changed
image depth of the point.

6. The method of claim 3, wherein the displaying of the
annotation further comprises:

displaying another annotation related to another point
based on the image depth of the annotation; and

displaying another indicator based on a difference between
an image depth of the other point and the image depth of
the annotation.

7. The method of claim 1, wherein the point is disposed on

a virtual measurement ruler or a marker that is set on the 3D
image.

8. The method of claim 1, wherein the display apparatus is
an ultrasound diagnosis apparatus and the 3D image is a 3D
ultrasound image.

9. The method of claim 1, wherein the image depth of the
annotation is an image depth of the point.

10. An apparatus for displaying a three-dimensional (3D)
image, the apparatus comprising:

a control unit generating an annotation related to a point of
the 3D image and determining an image depth of the
annotation; and

a display unit displaying the annotation with the 3D image
based on the image depth of the annotation,

wherein the annotation comprises at least one point or area
of the 3D image.

11. The apparatus of claim 10, wherein the control unit
determines a size of the annotation based on the image depth
of'the annotation and the display unit displays the annotation
according to the determined size of the annotation.

12. The apparatus of claim 10, wherein the control unit
obtains a difference between an image depth of the point and
an image depth of the annotation and determines an image
depth of an indicator based on the obtained difference in the
image depth, and the display unit displays the indicator based
on the determined image depth of the indicator.
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13. The apparatus of claim 12, wherein the indicator com-
prises a segment that connects the annotation and the point.

14. The apparatus of claim 12, wherein, when the image
depth of the annotation or the image depth of the point is
changed, the control unit changes the image depth of the
indicator according to a changed image depth of the annota-
tion or a changed image depth of the point.

15. The apparatus of claim 12, wherein the control unit
generates another annotation related to another point of the
3D image and determines a difference between an image
depth of the annotation and an image depth of the other point,
and the display unit further displays the other annotation
based on the image depth of the annotation and further dis-
plays another indicator based on a difference between the
image depth of the annotation and the image depth of the
other point.

16. The apparatus of claim 10, wherein the point is dis-
posed on a virtual measurement ruler or a marker that is set on
the 3D image.

17. The apparatus of claim 10, wherein the display appa-
ratus is an ultrasound diagnosis apparatus and the 3D image is
a 3D ultrasound image.

18. The apparatus of claim 10, wherein the image depth of
the annotation is identical to an image depth of the point.

19. A computer-readable recording medium having
recorded thereon a program for executing the method defined
in claim 1.
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