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AUGMENTED REALITY ULTRASOUND
SYSTEM AND IMAGE FORMING METHOD

BACKGROUND OF THE INVENTION

[0001] 1. Field of the Invention

[0002] The present invention relates to an ultrasound sys-
tem and an ultrasound image forming method, and more
particularly, to an augmented reality ultrasound system and
an augmented reality ultrasound image forming method.
[0003] 2. Description of the Related Art

[0004] In a general ultrasound diagnosis apparatus, ultra-
sound delivered through a probe contacting a patient is
reflected from the patient, and then the general ultrasound
diagnosis apparatus receives the ultrasound to form an ultra-
sound image, and thus a user may determine a state of a part
contacting the probe and diagnose the state. The probe
includes one or more transducers to send an ultrasound pulse.
When the ultrasound pulse collides against an object having
different densities, a portion of the ultrasound pulse is
reflected from the object and another portion of the ultra-
sound pulse is detected as an echo by the probe. A depth of
cellular tissue at which the echo is generated may be calcu-
lated by measuring a time at which the echo is detected by the
probe.

[0005] An ultrasound image shows an internal state of a
part contacting a probe and changes according to movement
of the probe. However, a general ultrasound diagnosis appa-
ratus simply provides an ultrasound image according to the
above-described ultrasound transmission/reception principle
without considering a parameter such as a position, an angle,
or a distance of a probe.

[0006] Also, whena general ultrasound apparatus is used, it
is difficult for a patient to exactly recognize a part being
shown in an ultrasound image.

SUMMARY OF THE INVENTION

[0007] The present invention provides an augmented real-
ity ultrasound system and image forming method that may
show changes in an ultrasound image according to movement
of a probe.

[0008] The present invention also provides an augmented
reality ultrasound system and image forming method that
may display an augmented reality ultrasound image in which
an ultrasound image and a patient’s image are matched with
each other.

[0009] According to an aspect of the present invention,
there is provided an augmented reality ultrasound system
including: a probe for transmitting an ultrasound signal to an
object and receiving the ultrasound signal reflected from the
object; an image generating unit for generating an ultrasound
image from the ultrasound signal transmitted from the probe;
a photographing unit for photographing the object and the
probe to obtain images thereof and recognizing information
corresponding to movement of the probe by using the image
of the probe; an image modifying unit for modifying the
ultrasound image transmitted from the image generating unit
so as to reflect the movement of the probe by using the
movement information of the probe transmitted from the
photographing unit; and a display unit for displaying the
ultrasound image transmitted from the image modifying unit.
[0010] According to another aspect of the present inven-
tion, there is provided an augmented reality ultrasound image
forming method including: forming an ultrasound image of
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an object; photographing the object and a probe on the object
to obtain images thereof and recognizing information corre-
sponding to movement of the probe by using the image of the
probe; modifying the ultrasound image of the object so as to
reflect the movement of the probe according to the movement
information of the probe; and displaying the modified ultra-
sound image.

BRIEF DESCRIPTION OF THE DRAWINGS

[0011] 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:

[0012] FIG. 1 is a block diagram of an augmented reality
ultrasound system, according to an embodiment of the
present invention;

[0013] FIGS. 2A through 2C are views showing ultrasound
images each transmitted from a probe having a bar code,
according to embodiments of the present invention;

[0014] FIGS. 3A and 3B are views each showing an image
of a probe and an ultrasound image matched with each other,
according to embodiments of the present invention;

[0015] FIG. 4 is a view showing an image of an object
transmitted from a photographing unit composed with a
modified ultrasound image transmitted from an image modi-
fying unit, according to an embodiment of the present inven-
tion; and

[0016] FIG. 5 is a flowchart showing an augmented reality
ultrasound image forming method, according to an embodi-
ment of the present invention.

DETAILED DESCRIPTION OF THE INVENTION

[0017] Now, exemplary embodiments according to the
present invention will be described in detail with reference to
the accompanying drawings.

[0018] FIG. 1is a block diagram of an augmented reality
ultrasound system, according to an embodiment of the
present invention.

[0019] Referring to FIG. 1, an augmented reality ultra-
sound system 100 includes a probe 101 for transmitting an
ultrasound signal to an object and receiving the ultrasound
signal reflected from the object, an image generating unit 103
for generating an ultrasound image from the ultrasound signal
transmitted from the probe 101, a photographing unit 105 for
photographing the object and recognizing movement infor-
mation of the probe 101, an image modifying unit 107 for
modifying the ultrasound image by using the movement
information of the probe 101 transmitted from the photo-
graphing unit 105, and a display unit 109 for displaying the
ultrasound image transmitted from the image modifying unit
107.

[0020] The probe 101 may send a movement information
signal according to movement of the probe 101 with respect
to a position at which a part of an object is contacted by the
probe 101. For this, a bar code may be formed in the probe
101. However, any device capable of allowing movement of
the probe 101 to be sensed may replace the bar code.

[0021] The image generating unit 103 generates an ultra-
sound image from an ultrasound signal transmitted from the
probe 101. In the present embodiment, the ultrasound image
may be a three-dimensional ultrasound image. For example,
the image generating unit 103 may generate three-dimen-
sional ultrasound data by using the ultrasound signal trans-
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mitted from the probe 101 and generate the three-dimensional
ultrasound image based on the generated three-dimensional
ultrasound data, but the present invention is not limited
thereto. That is, the image generating unit 103 may generate
a plurality of pieces of two-dimensional ultrasound data by
using the ultrasound signal transmitted from the probe 101
and generate the three-dimensional ultrasound image based
on the generated plurality of pieces of two-dimensional ultra-
sound data.

[0022] The photographing unit 105 may be a video camera
that radiates visible light or infrared light onto an object. An
image transmitted from the photographing unit 105 is a real
time image or a still image of the object.

[0023] The photographing unit 105 recognizes and extracts
movement information of the probe 101, that is, information
regarding at least one selected from the group consisting of a
position, an angle, and a distance ofthe probe 101, at the same
time that an object is photographed, and transmits the infor-
mation to the image modifying unit 107.

[0024] The image modifying unit 107 executes at least one
modifying operation selected from the group consisting of
rotation, upsizing, and downsizing of an ultrasound image
according to movement information of the probe 101. When
the ultrasound image is a three-dimensional ultrasound
image, the image modifying unit 107 may modify the three-
dimensional ultrasound image according to the movement
information of the probe 101.

[0025] FIGS. 2A through 2C are views showing ultrasound
images each transmitted from a probe having a bar code,
according to embodiments of the present invention.

[0026] FIG. 2A is a view showing an ultrasound image
when the bar code has not been modified. However, as the
probe moves, the ultrasound image may be modified as illus-
trated in FIGS. 2B and 2C. Referring to FIG. 2B, the bar code
1s tilted to the right and right and left sides of the bar code are
enlarged with respect to the bar code shown in FIG. 2A, and
thus the ultrasound image is rotated at a predetermined angle
to the right and is enlarged. In FIG. 2C, the bar code is
downsized with respect to the bar code shown in FIG. 2B.
Thus, the ultrasound image shown in FIG. 2C has the same tilt
as that of FIG. 2B, but is downsized in all directions,

[0027] Thus, the augmented reality ultrasound system
according to the current embodiment of the present invention
includes a device capable ofrapidly recognizing modification
of a bar code according to movement of a probe and trans-
mitting movement information, and thus the augmented real-
ity ultrasound system may provide an augmented reality
ultrasound image with a sense of reality by modifying an
ultrasound image in real time according to movement of the
probe.

[0028] FIGS. 3A and 3B are views each showing an image
of a probe and an ultrasound image matched with each other,
according to embodiments of the present invention.

[0029] Referring to FIG. 3A, the ultrasound image modi-
fied according to movement of the probe, as illustrated in
FIGS. 2A through 2C, is composed with the image of the
probe so as to be displayed with a sense of reality in the
display unit 109. In FIG. 3B, a bar code is rotated to the right
according to movement of the probe and is downsized, com-
pared to F1G. 3A. In conjunction with a signal obtained due to
modification of the bar code, the image of the probe may be
rotated to the right, may be downsized, and may be matched
with the ultrasound image. In this regard, it is assumed that a
modification operation, such as those illustrated in FIGS. 2A
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through 2C, has been already performed on the ultrasound
image. From such an augmented reality image modification
technology, a sense of reality of the ultrasound image may be
further enhanced. In general, modification of the ultrasound
image may be at least one selected from the group consisting
of upsizing, downsizing, and rotation. However, the ultra-
sound image may be modified in various other ways, for
example, composition with a piston image, composition with
a bar code image, or composition with a diagnostic image.
[0030] The display unit 109 may display an image formed
by composing an image of an object transmitted from the
photographing unit 105 with an ultrasound image transmitted
from the image modifying unit 107. Alternately, the display
unit 109 may further include a supplementary display unit
(not shown) for displaying only the ultrasound image, and
may additionally compose the image transmitted from the
photographing unit 105 with the ultrasound image from the
image modifying unit 107 and display the composed image.
That is, if the display unit 109 may display an ultrasound
image modified according to movement of the probe 101 as
described with respect to the augmented reality ultrasound
system 100 according to the current embodiment of the
present invention, the type and number of display units 109
are not limited.

[0031] FIG. 4 is a view showing an image of an object
transmitted from the photographing unit 105 composed with
a modified ultrasound image transmitted from the image
modifying unit 107, according to an embodiment of the
present invention.

[0032] Referring to FIG. 4, the modified ultrasound image
is composed and matched with an abdomen on the image of
the object, which is a patient. The patient watching the display
unit 109 may intuitively understand the abdomen is being
shown in the ultrasound image.

[0033] FIG. 5 is a flowchart showing an augmented reality
ultrasound image forming method, according to an embodi-
ment of the present invention.

[0034] First, an ultrasound image of an object is formed
(510). A probe for transmitting/receiving an ultrasound signal
may be a device for recognizing information corresponding
to, for example, movement of a bar code of the probe. The
ultrasound image may be a three-dimensional ultrasound
image, but the present invention is not limited thereto.
[0035] Second, the object is photographed, and the move-
ment information of the probe with respect to the object is
recognized (812). In this regard, an image obtained by pho-
tographing the object may be a real time image or astill image
obtained by radiating visible light or infrared light on the
object. The movement information of the probe may be infor-
mation regarding at least one selected from the group con-
sisting of a position, an angle, and a distance of the probe.
[0036] Third, at least one modification operation selected
from the group consisting of rotation, upsizing, and downsiz-
ing is performed on the ultrasound image of the object accord-
ing to the movement information of the probe (S14). Finally,
the modified ultrasound image is displayed (S16). Alterna-
tively, although not shown in FIG. 5, the augmented reality
ultrasound image forming method may further include com-
posing of the image obtained by photographing the object
with the modified ultrasound image and displaying of the
composed image to display an augmented reality ultrasound
image.

[0037] Accordingly, the augmented reality ultrasound sys-
tem and the ultrasound image forming method according to
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the embodiments of the present invention may provide a live
ultrasound image because an ultrasound image may be modi-
fied in real time according to movement of a probe. Further-
more, the augmented reality ultrasound system and the ultra-
sound image forming method according to the embodiments
of the present invention may allow users to intuitively undet-
stand the ultrasound image by composing an image of a probe
with a patient’s image and displaying the composed image,
and may provide a diagnosis result having high reliability.
[0038] According to the embodiments of the present inven-
tion, a realistic ultrasound image may be provided in real time
by rotating, upsizing, and downsizing an ultrasound image
according to movement of a probe.

[0039] Also, according to the embodiments of the present
invention, a patient’s image is matched with an ultrasound
image so as to provide an augmented reality ultrasound image
that may allow the patient to intuitively recognize a diagnosis
result.

[0040] The augmented reality ultrasound image forming
method according to an embodiment of the present invention
may be implemented in a program command form that may
be executed through various computer elements and may be
recorded in a computer readable recording medium. The
computer readable recording medium may include program
commands, data files, data structures, etc., individually or in
combination. The program command recorded in the com-
puter readable recording medium may be a program com-
mand designed specifically for the present invention or may
be a program command well-known to one of ordinary skill in
the art. Examples of the computer readable recording medium
include hard disks, floppy disks, magnetic media such as a
magnetic tape, optical media such as a compact disk read-
only memory (CD-ROM) or a digital versatile disk (DVD),
magneto-optical media such as a floptical disk, and hardware
devices such as read-only memory (ROM), random-access
memory (RAM), or flash memory, formed specifically to
store and execute program commands. Examples of the pro-
gram command include machine codes made by a compiler
and high-level language codes that may be executed by a
computer by using an interpreter. The aforementioned hard-
ware devices may include one or more software modules in
order to execute operations of the present invention.

[0041] While the present invention has been particularly
shown and described with reference to exemplary embodi-
ments 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.

What is claimed is:
1. An augmented reality ultrasound system comprising:

a probe for transmitting an ultrasound signal to an object
and receiving the ultrasound signal reflected from the
object;

an image generating unit for generating an ultrasound
image based on the ultrasound signal transmitted from
the probe;

a photographing unit for photographing the object and the
probe to obtain images thereof and recognizing infor-
mation corresponding to movement of the probe by
using the image of the probe;

an image modifying unit for modifying the ultrasound
image transmitted from the image generating unit so as
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to reflect the movement of the probe by using the move-
ment information of the probe transmitted from the pho-
tographing unit; and

a display unit for displaying the ultrasound image trans-

mitted from the image modifying unit.

2. The augmented reality ultrasound system of claim 1,
wherein the image modifying unit executes at least one
selected from the group consisting of rotation, upsizing, and
downsizing on the ultrasound image transmitted from the
image generating unit.

3. The augmented reality ultrasound system of claim 1,
wherein the image modifying unit composes and matches the
modified ultrasound image with the image of the probe.

4. The augmented reality ultrasound system of claim 1,
wherein the image modifying unit composes and matches the
modified ultrasound image with the image of the object.

5. The augmented reality ultrasound system of claim 1,
wherein the display unit composes the image of the object
transmitted from the photographing unit with the image of the
probe or composing the image of the object with the ultra-
sound image transmitted from the image modifying unit, and
displays the composed image.

6. The augmented reality ultrasound system of claim 1,
wherein the photographing unit transmits a real time image or
a still image.

7. The augmented reality ultrasound system of claim 1,
wherein the photographing unit radiates visible light or infra-
red light onto the object.

8. The augmented reality ultrasound system of claim 1,
wherein the probe comprises a bar code, and the photograph-
ing unit photographs the bar code of the probe to obtain an
image thereof and recognizes the movement information of
the probe by using the image of the bar code of the probe.

9. The augmented reality ultrasound system of claim 1,
wherein the movement information of the probe includes
information regarding at least one selected from the group
consisting of a position, an angle, and a distance of the probe.

10. The augmented reality ultrasound system of claim 1,
wherein the ultrasound image is a three-dimensional ultra-
sound image.

11. An augmented reality ultrasound image forming
method comprising:

forming an ultrasound image of an object;

photographing the object and a probe on the object to

obtain images thereof and recognizing information cor-
responding to movement of the probe by using the image
of the probe;

modifying the ultrasound image of the object so as to

reflect the movement of the probe according to the
movement information of the probe; and

displaying the modified ultrasound image.

12. The augmented reality ultrasound image forming
method of claim 11, further comprising:

composing the image obtained by photographing the

object with the image obtained by photographing the
probe or composing the image obtained by photograph-
ing the object with the modified ultrasound image, and
displaying the composed image.

13. The augmented reality ultrasound image forming
method of claim 12, wherein the image obtained by photo-
graphing the object is a real time image or a still image.

14. The augmented reality ultrasound image forming
method of claim 11, wherein, in the photographing of the
object and in the recognizing of the movement information of
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the probe, the object is photographed by radiating visible light
or infrared light onto the object.

15. The augmented reality ultrasound image forming
method of claim 11, wherein the probe comprises a bar code,
and the recognizing of the movement information of the
probe comprises photographing the bar code of the probe to
obtain an image thereof and recognizing the movement infor-
mation of the probe by using the image of the bar code of the
probe.

16. The augmented reality ultrasound image forming
method of claim 11, wherein the movement information of
the probe comprises information regarding at least one
selected from the group consisting of a position, an angle, and
a distance of the probe.

17. The augmented reality ultrasound image forming
method of claim 11, wherein, in the modifying of the ultra-
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sound image of the object according to the movement infor-
mation of the probe, at least one modification operation
selected from the group consisting of rotation, upsizing, and
downsizing is performed on the ultrasound image.

18. The augmented reality ultrasound image forming
method of claim 11, wherein the modifying of the ultrasound
image ofthe object according to the movement information of
the probe comprises composing the modified ultrasound
image with the image of the probe.

19. The augmented reality ultrasound image forming
method of claim 11, wherein the ultrasound image comprises
a three-dimensional ultrasound image.

20. A computer readable recording medium having embod-
ied thereon a computer program for executing the method of
claim 11.



patsnap

TREMOF) ERNKLEFRENBERIER A *

[F(RE)F US20130079627A1 RF(REH) A 2013-03-28
RS US13/243076 % A 2011-09-23
FRIBE(FFR)AGE) ZEKYO

BB (% FIA) A (1) LEE , JUN-KYO

L BFH(EANR)AGE) =EMEDISON CO. , LTD.

#RIZH A LEE JUN KYO

KBA LEE, JUN-KYO

IPCH%E A61B8/13

CPCH S A61B8/08 A61B8/14 A61B8/4245 A61B8/483 A61B8/463 A61B8/466 A61B8/5261 A61B8/4263
SNEBEEE Espacenet USPTO

HE(R)

HRIKNEFRG, HRANEFREAE  f’X , ATHERESR
EEMEFEUMIERSNBEES BRERET , B TREMRE
RENBEESERERRKEG ARET , ATHRWENRLIRE
HESG  FEIERARRNRANVEGIRSRANBIENNNES,;
BT, ATEIMNEGRERETRENBEERG , B EA
MRRE TR ENRNBN B ESRRRENFZN B, ERET , A
TETMEGE SRR TLENEEE R,



https://share-analytics.zhihuiya.com/view/b1c6aba9-c4bb-4a95-9fc5-863892f5acf6
https://worldwide.espacenet.com/patent/search/family/047912012/publication/US2013079627A1?q=US2013079627A1
http://appft.uspto.gov/netacgi/nph-Parser?Sect1=PTO1&Sect2=HITOFF&d=PG01&p=1&u=%2Fnetahtml%2FPTO%2Fsrchnum.html&r=1&f=G&l=50&s1=%2220130079627%22.PGNR.&OS=DN/20130079627&RS=DN/20130079627

