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Description
CROSS-REFERENCE TO RELATED APPLICATION

[0001] This application claims the benefit of Korean
Patent Application No. 10-2010-0092823, filed on Sep-
tember 24, 2010, in the Korean Intellectual Property Of-
fice, the disclosure of which is incorporated herein by
reference.

BACKGROUND
1. Field of the Invention

[0002] The present invention relates to an ultrasound
system for combining images obtained by irradiating an
ultrasonic beam at various irradiation angles and
processing a reflected ultrasonic echo signal, and a
method for operating the ultrasound system.

2. Description of the Related Art

[0003] An ultrasound system is an apparatus for trans-
mitting, from the surface of the body, an ultrasound wave
signaltoward a predetermined structure, thatis, an object
such as a fetus or an internal organ, inside the body, and
for visualizing a cross section of soft tissues or a blood
flow using information of an ultrasound wave echo signal
reflected from the tissues of the body.

[0004] This ultrasound system has advantages of a
small size, a low cost, a real-time display, and a high
stability without exposing patients and users to X-ray ra-
diation, and thus, the ultrasound system is widely used
along with other diagnostic imaging systems such as an
X-ray diagnosis equipment, a computerized tomography
(CT) scanner, a magnetic resonance imaging (MRI)
equipment, a nuclear medicine diagnosis equipment,
and the like.

[0005] The ultrasound system transmits an ultrasonic
beam toward a predetermined region in the body, and
obtains and outputs an image using an ultrasonic echo
signal reflected from the tissues of the body. When an
angle of the ultrasonic echo signal reflected from the tis-
sues of the body is at a right angle, the obtained image
is clearer. Currently, however, the ultrasound system
does not apply a direction of the ultrasonic echo signal
to obtain an image.

SUMMARY

[0006] An aspect of the present invention provides an
ultrasound system and a method for operating the ultra-
sound system, which may allow observation of an object
at various angles by irradiating an ultrasonic beam onto
the object at different irradiation angles for each frame.
[0007] Another aspect of the present invention pro-
vides an ultrasound system and a method for operating
the ultrasound system, which may process an ultrasonic
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echo signal reflected from an object and returned to a
probe, to generate a partial image of high resolution.
[0008] Stillanotheraspect of the presentinvention pro-
vides an ultrasound system and a method for operating
the ultrasound system, which may combine and render
partial images generated at different irradiation angles
of an ultrasonic beam, thereby extending an angle of view
of an object.

[0009] According to an aspect of the presentinvention,
there is provided an ultrasound system for combining im-
ages of various angles including a beam irradiating unit
to irradiate an ultrasonic beam onto an object at different
irradiation angles for each frame, an image processing
unit to process a reflected and returned ultrasonic echo
signal to generate a partial image, and an image com-
bining unitto combine and render the partialimages gen-
erated at different irradiation angles for each frame to
extend an angle of view of the object.

[0010] According to another aspect of the present in-
vention, there is provided a method for operating an ul-
trasound system for combining images of various angles
including irradiating an ultrasonic beam onto an object
at different irradiation angles for each frame, processing
a reflected and returned ultrasonic echo signal to gener-
ate a partial image, and combining and rendering the
partial images generated at different irradiation angles
for each frame to extend an angle of view of the object.

EFFECT OF THE INVENTION

[0011] According to an aspect of the presentinvention,
provided are an ultrasound system and a method for op-
erating the ultrasound system, which may allow obser-
vation of the object at various angles by irradiating an
ultrasonic beam onto the object at different irradiation
angles for each frame, thereby extending an angle of
view of the object.

[0012] According to another aspect of the present in-
vention, provided are an ultrasound system and a method
for operating the ultrasound system, which may process
an ultrasonic echo signal of anirradiated ultrasonic beam
reflected from an object and returned to a probe, to gen-
erate a partial image of high resolution, thereby obtaining
a high-resolution image by processing the ultrasonic
echo signal.

[0013] According to still another aspect of the present
invention, provided are an ultrasound system and a meth-
od for operating the ultrasound system, which may com-
bine and render partial images generated at different ir-
radiation angles of an ultrasonic beam to generate an
ultrasonic image including an object, thereby extending
an angle of view of the object for observing the object at
various angles.

BRIEF DESCRIPTION OF THE DRAWINGS

[0014] These and/or other aspects, features, and ad-
vantages of the invention will become apparentand more
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readily appreciated from the following description of ex-
emplary embodiments, taken in conjunction with the ac-
companying drawings of which:

FIG. 1 is a view illustrating an example of combining
partial images generated by irradiating an ultrasonic
beam at different irradiation angles according to an
embodiment of the present invention;

FIG. 2is ablock diagramillustrating an internal struc-
ture of an ultrasound system according to an em-
bodiment of the present invention; and

FIG. 3 is a flowchart illustrating a method for oper-
ating the ultrasound system according to an embod-
iment of the present invention.

DETAILED DESCRIPTION

[0015] Reference will now be made in detail to exem-
plary embodiments of the present invention, examples
of which are illustrated in the accompanying drawings,
wherein like reference numerals refer to the like elements
throughout. Exemplary embodiments are described be-
low to explain the present invention by referring to the
figures.

[0016] FIG. 1is a view illustrating an example of com-
bining partial images generated by irradiating an ultra-
sonic beam at different irradiation angles according to an
embodiment of the present invention.

[0017] The ultrasound system may irradiate an ultra-
sonic beam onto an object at different irradiation angles
by controlling a probe. The ultrasound system may irra-
diate an ultrasonic beam onto the object in different out-
put directions of the ultrasonic beam, that is, at different
irradiation angles.

[0018] The ultrasound system may receive an ultra-
sonic echo signal reflected from the object atarightangle
for each of the irradiation angles, and may perform signal
processing of the received ultrasonic echo signal to gen-
erate a partialimage. The ultrasound system may receive
the ultrasonic echo signal corresponding to the irradiation
angle, reflected from the object at a right angle, and may
process the ultrasonic beam as a signal, to generate a
partial image for the irradiation angle.

[0019] The ultrasound system may combine and
render the partial images corresponding to each of the
irradiation angles to generate an image of the object, and
may display the image. The ultrasound system may com-
bine and render the partial images generated for each of
the irradiation angles to generate an image of the object
with a wide angle of view, and may display the image.
[0020] FIG. 2is a block diagram illustrating an internal
structure of an ultrasound system 200 according to an
embodiment of the present invention.

[0021] Referring to FIG. 2, the ultrasound system 200
for combining images of different irradiation angles ac-
cording to an embodiment of the present invention may
include a beam irradiating unit 210, an image processing
unit 220, and an image combining unit 230.
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[0022] The beam irradiating unit 210 may irradiate an
ultrasonic beam onto an object in different output direc-
tions of the ultrasonic beam, that is, at differentirradiation
angles, while a probe is fixed. The beam irradiating unit
210 may irradiate an ultrasonic beam onto an object at
anirradiation angle varying within a predetermined angle
range. The beam irradiating unit 210 may irradiate an
ultrasonic beam onto an object at various irradiation an-
gles, may sense an ultrasonic echo signal reflected from
the object, that is, sensing data, and may transmit the
sensing data to the image processing unit 220.

[0023] The image processing unit 220 may process
the sensing data received from the beam irradiating unit
210, that is, the reflected and returned ultrasonic echo
signal, to generate a partialimage. The image processing
unit 220 may process the ultrasonic echo signal outputted
at a predetermined irradiation angle and reflected from
the object at a right angle, to generate a partial image.
The image processing unit 220 may transmit the gener-
ated partial image to the image combining unit 230.
[0024] The image combining unit 230 may combine
and render the partial images generated at different irra-
diation angles to generate an image of the object for ob-
serving the object at various angles. The image combin-
ing unit 230 may combine and render the partial images
generated at each of the irradiation angles to generate
one image including the object.

[0025] When the object is the nuchal translucency
(NT), the beam irradiating unit 210, the image processing
unit 220, and the image combining unit 230 of the ultra-
sound system 200 may operate as described below.
[0026] The beam irradiating unit 210 may irradiate an
ultrasonic beam onto the NT at differentirradiation angles
while a probe is fixed. The beam irradiating unit 210 may
irradiate an ultrasonic beam around the NT in different
output directions of the ultrasonic beam, that is, at differ-
entirradiation angles, while the probe is located near the
NT.

[0027] The image processing unit 220 may process
the ultrasonic echo signal of the ultrasonic beam irradi-
ated onto the NT and reflected and returned from the NT
at a right angle to generate a partial image. The image
processing unit 220 may perform signal processing of
the ultrasonic echo signal of the ultrasonic beam irradi-
ated onto the NT at different irradiation angles and re-
flected from the NT at a right angle, to generate a partial
image.

[0028] The image combining unit 230 may combine
and render the partial images generated at different irra-
diation angles to generate an image of the NT for observ-
ing the NT at various angles. The image combining unit
230 may combine and render the partial images of dif-
ferent irradiation angles, thereby extending an angle of
view of the NT.

[0029] FIG. 3 is a flowchart illustrating a method for
operating the ultrasound system according to an embod-
iment of the present invention.

[0030] The method for operating the ultrasound sys-
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tem according to an embodiment of the present invention
may be implemented by the ultrasound system of FIG.
2. Hereinafter, the description of FIG. 3 is made with ref-
erence to FIG. 2 for ease of description.

[0031] In operation 310, the ultrasound system may
irradiate an ultrasonic beam onto an object in different
output directions of the ultrasonic beam, that is, at differ-
ent irradiation angles, while a probe is fixed. The ultra-
sound system may irradiate an ultrasonic beam onto an
object at an irradiation angle varying within a predeter-
mined angle range.

[0032] In operation 320, the ultrasound system may
sense an ultrasonic echo signal of the ultrasonic beam
irradiated onto the object at different irradiation angles
and reflected from the object to obtain sensing data.
[0033] In operation 330, the ultrasound system may
process the sensing data, that is, the reflected and re-
turned ultrasonic echo signal to generate a partialimage.
The ultrasound system may process the ultrasonic echo
signal outputted at a predetermined irradiation angle and
reflected from the object at a right angle, to generate a
partial image.

[0034] In operation 340, the ultrasound system may
combine and render the partial images generated at dif-
ferent irradiation angles.

[0035] In operation 350, the ultrasound system may
generate an image of the object for observing the object
at various angles. The ultrasound system may generate
one image including the object.

[0036] The above-described exemplary embodiments
of the present invention may be recorded in non-transi-
tory computer-readable mediaincluding program instruc-
tions to implement various operations embodied by a
computer. The media may also include, alone or in com-
bination with the program instructions, data files, data
structures, and the like. Examples of non-transitory com-
puter-readable media include magnetic media such as
hard disks, floppy disks, and magnetic tape; optical me-
dia such as CD ROM disks and DVDs; magneto-optical
media such as optical disks; and hardware devices that
are specially configured to store and perform program
instructions, such as read-only memory (ROM), random
access memory (RAM), flash memory, and the like. Ex-
amples of program instructions include both machine
code, such as produced by a compiler, and files contain-
ing higher level code that may be executed by the com-
puter using an interpreter. The described hardware de-
vices may be configured to act as one or more software
modules in order to perform the operations of the above-
described exemplary embodiments of the present inven-
tion, or vice versa.

[0037] Although a few exemplary embodiments of the
present invention have been shown and described, the
present invention is not limited to the described exem-
plary embodiments. Instead, it would be appreciated by
those skilled in the art that changes may be made to
these exemplary embodiments without departing from
the principles and spirit of the invention, the scope of
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which is defined by the claims and their equivalents.

Claims

1. An ultrasound system for combining images of var-
ious angles, the system comprising:

a beam irradiating unit to irradiate an ultrasonic
beam onto an object at different irradiation an-
gles for each frame;

an image processing unit to process a reflected
and returned ultrasonic echo signal to generate
a partial image; and

an image combining unit to combine and render
the partial images generated at different irradi-
ation angles for each frame to extend an angle
of view of the object.

2. The system of claim 1, wherein the beam irradiating
unit irradiates the ultrasonic beam onto the object at
different irradiation angles for each frame while a
probe is fixed.

3. The system of claim 1, wherein when the image
processing unit processes the ultrasonic echo signal
reflected and returned at a right angle, to generate
a partial image.

4. The system of claim 1, wherein the image combining
unit combines and renders the partial images gen-
erated for each frame to generate one image includ-
ing the object.

5. The system of claim 1, wherein when the object is
the nuchal translucency (NT), the beam irradiating
unit irradiates the ultrasonic beam onto the NT at
different irradiation angles while a probe is fixed,
the image processing unit processes the ultrasonic
echo signal of the ultrasonic beam irradiated onto
the NT and reflected and returned at a right angle,
to generate a partial image, and
the image combining unit combines and renders the
partial images generated at different irradiation an-
gles for each frame to extend an angle of view of the
NT.

6. A method for operating an ultrasound system for
combining images of various angles, the method
comprising:

irradiating an ultrasonic beam onto an object at
different irradiation angles for each frame;
processing a reflected and returned ultrasonic
echo signal to generate a partial image; and
combining and rendering the partialimages gen-
erated at different irradiation angles for each
frame to extend an angle of view of the object.
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The method of claim 6, wherein the irradiating of the
ultrasonic beam onto the object comprises irradiat-
ing the ultrasonic beam onto the object at different
irradiation angles for each frame while a probe is
fixed. 5
The method of claim 6, wherein the generating of
the partial image comprises generating the partial
image by processing the ultrasonic echo signal re-
flected and returned at a right angle. 10
The method of claim 6, wherein the combining and
rendering of the partial images comprises combining

and rendering the partial images generated for each
frame to generate one image including the object. 15
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