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ULTRASOUND SYSTEM HAVING VARIABLE
LOOKUP TABLE AND METHOD FOR
MANAGING VARIABLE LOOKUP TABLE

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application claims the benefit of Korean Patent
Application No. 10-2009-0075853, filed on Aug. 17,2009, in
the Korean Intellectual Property Office, the disclosure of
which is incorporated herein by reference.

BACKGROUND

[0002] 1.Field

[0003] The present invention relates to an ultrasound sys-
tem having a variable lookup table and a variable lookup table
managing method, and more particularly, to a variable lookup
table managing method and an ultrasound system having a
variable lookup table that stores each sampling location dur-
ing a three-dimensional (3D) scan conversion, focuses on
ultrasound data to be in different sizes based on the location,
and gradually decreases a size of the ultrasound data of a
location where a focus is on based on the size of the ultra-
sound data of the location where the focus is on when the
focus progresses back and forth.

[0004] 2. Description of the Related Art

[0005] Generally, an ultrasound system transmits an ultra-
sound signal to a predetermined internal part of a body from
a surface of a target object, and acquires an image related to a
section of a soft tissue or a blood vessel by using information
of an ultrasound signal that is reflected from a tissue inside of
the body.

[0006] Theultrasound system is small and inexpensive, and
has a high stability since it has no coated wire, and thus, the
ultrasound system is widely used together with an X-ray
diagnostic device, a computerized tomography (CT) scanner,
a magnetic resonance image (MRI) device, a nuclear medi-
cine diagnostic device, and the like. In particular, the ultra-
sound system may display the internal part of the body in
real-time, and thus, may have various types of usage.

[0007] As an area where the ultrasound system is utilized
expands, various demands with respect to an ultrasound
image provided by the ultrasound system continuously exist.
In particular, the ultrasound system needs to obtain a three-
dimensional (3D) ultrasound image, since a close observation
of a lesion or a tissue of a patient is required to perform a
medical examination, a biopsy, an operation, and the like.
[0008] The ultrasound system requires a 3D scan conver-
sion to use a 3D volume rendering technology. However, the
conventional ultrasound system computes a value through a
trigonometrical function value, thereby having a problem of
expending a great deal of time. Also, the conventional ultra-
sound system has a problem that a wood grain artifact, which
is a sampling artifact, is generated during the 3D rendering
operation. Also, to provide perspective, various attempts have
been made for the 3D volume rendering in the ultrasound
system.

SUMMARY

[0009] An aspect of the present invention provides an ultra-
sound system that has a three-dimensional (3D) lookup table
that stores a location of each sampling during a 3D scan
conversion and a variable lookup table managing method.
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[0010] Another aspect of the present invention provides a
variable lookup table managing method and an ultrasound
system including a lookup table that sets, to 1, a size of
ultrasound data of a location where a focus is on and gradually
decreases the size of the ultrasound data of the location where
the focus is on when the focus progresses back and forth.
[0011] According to example embodiments, there may be
provided an ultrasound system, including a data acquiring
unit to acquire ultrasound data, a lookup table generating unit
to generate a variable lookup table according to a location of
the acquired ultrasound data, a 3D rendering unit to perform
3D rendering with reference to the generated variable lookup
table, and a display unit to display a result of the 3D render-
ing.

[0012] Also, the lookup table generating unit generates the
variable lookup table that stores a location where a sampling
is performed with respect to the acquired ultrasound data.
[0013] Also, the variable lookup table focuses on the
acquired ultrasound data to have different sizes based on the
location.

[0014] Also, the variable lookup table gradually decreases
asize of the acquired ultrasound data based on the size of the
acquired ultrasound data of a location where a focus is on,
when the focus progresses back and forth.

[0015] Also, the ultrasound system further comprises a
changing unit to change alocation according to a request from
a user, and the lookup table generating unit regenerates the
variable lookup table based on the changed location.

[0016] According to example embodiments, there may be
provided a method of managing a variable lookup table in an
ultrasound system comprising a data acquiring unit, a lookup
table generating unit, a 3D rendering unit, and a display unit,
the method including acquiring, by the data acquiring unit,
ultrasound data, generating, by the lookup table generating
unit, the variable lookup table according to a location of the
acquired ultrasound data, performing, by the 3D rendering
unit, 3D rendering with reference to the generated variable
lookup table, and displaying, by the display unit, a result of
the 3D rendering.

[0017] Additional aspects and/or advantages 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 prac-
tice of the embodiments.

EFFECT

[0018] According to the present invention, there may be
provided an ultrasound system that enables an image of a
location where a focus is on to be clear, and a back and a forth
of the image is out of focus, thereby having a fade-out effect.
[0019] Also, the present invention naturally acquires an
interpolation effect during sampling, and thus, a wood grain
artifact is eliminated, and a lookup table is minimally used.

BRIEF DESCRIPTION OF THE DRAWINGS

[0020] These and/or other aspects and advantages will
become apparent and more readily appreciated from the fol-
lowing description of the embodiments, taken in conjunction
with the accompanying drawings of which:

[0021] FIG. 1is a diagram illustrating a configuration of an
ultrasound system having a variable lookup table according to
an exemplary embodiment of the present invention;
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[0022] FIG. 2 is a diagram illustrating an example of a
three-dimensional (3D) volume data and a variable lookup
table according to an exemplary embodiment of the present
invention; and

[0023] FIG. 3 is a flowchart illustrating a method of man-
aging a variable lookup table according to an exemplary
embodiment of the present invention.

DETAILED DESCRIPTION

[0024] Reference will now be made in detail to example
embodiments, examples of which are illustrated in the
accompanying drawings, wherein like reference numerals
refer to the like elements throughout. An ultrasound diagnosis
apparatus utilizing a touch interaction is described below to
explain the present disclosure by referring to the figures.
[0025] FIG.11is adiagram illustrating a configuration of an
ultrasound system having a variable lookup table according to
an exemplary embodiment of the present invention.

[0026] Referring to FIG. 1, the ultrasound system 100
according to an exemplary embodiment of the present inven-
tion includes a data acquiring unit 110, a lookup table gener-
ating unit 120, a3Drendering unit 130, adisplay unit 140, and
a changing unit 150.

[0027] Theultrasound system 100 may have a three-dimen-
sional (3D) lookup table which stores a location of each
sampling during a 3D scan conversion.

[0028] The data acquiring unit 110 may obtain ultrasound
data with respect to a sample from the ultrasound system 100.
That is, the data acquiring unit 110 acquires the ultrasound
data with respect to the sample used for 3D scan conversion
from the ultrasound system 100, and transfers the acquired
ultrasound data to the lookup table generating unit 120.
[0029] FIG. 2 is a diagram illustrating an example of a 3D
volume data and a variable lookup table according to an
exemplary embodiment of the present invention.

[0030] Referring to FIG. 2, the 3D volume data 210 is
3D-scanned sample data in ultrasound system 100, and the
variable lookup table 220 stores a location of each sampling
during the 3D scan conversion.

[0031] The lookup table generating unit 120 generates a
variable lookup table based on a location of the acquired
ultrasound data. That is, the lookup table generating unit 120
receives the acquired ultrasound data from the data acquiring
unit 110, and generates the variable lookup table where a
location of sampling with respect to the ultrasound data is
stored. The variable lookup table focuses on the acquired
ultrasound data to have different sizes based on the location.
Also, the variable lookup table gradually decreases a size of
the acquired ultrasound data based on the size of the acquired
ultrasound data of a location where a focus is on, when the
focus progresses back and forth.

[0032] As an example, the variable lookup table sets, to 1,
a size of the acquired ultrasound data of a location where the
focus is on, the size being variable based on the location, and
gradually decreases the size of the acquired ultrasound data of
the location where the focuses is on, when the focus pro-
gressed back and forth. An image of the location where the
focus is on is clear, and a back and a forth of the image is out
of focus, thereby having a fade-out effect.

[0033] The 3D rendering unit 130 may perform a 3D ren-
dering with reference to the generated lookup table. That is,
the 3D rendering unit 130 receives the lookup table from the
lookup table generating unit 120, and performs the 3D ren-
dering with respect to the acquired ultrasound data with ref-
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erence to the lookup table, and transfers a result of the 3D
rendering to the display unit 140.

[0034] The display unit 140 displays the result of the 3D
rendering. That is, the display unit 140 receives the result of
the 3D rendering from the 3D rendering unit 130, and dis-
plays the result of the 3D rendering.

[0035] The changing unit 150 changes a location of the
acquired ultrasound data based on a request from a user. That
is, the changing unit 150 reports, to the lookup table gener-
ating unit 120 or the 3D rendering unit 130, whether the
location is changed based on the request from the user.
[0036] The lookup table generating unit 120 regenerates
the variable lookup table by changing the size based on the
changed location. That is, the lookup table generating umt
120 determines whether the location is changed from the
changing unit 150, and regenerates the variable lookup table
based on a changed location, when the location is changed.
[0037] The 3D rendering unit 130 performs 3D rendering
with reference to the regenerated variable lookup table. Also,
when the location is not changed, the 3D rendering unit 130
performs rendering with reference to the existing variable
lookup table.

[0038] As described in the above description, the ultra-
sound system 100 enables an image of a location where a
focus is on to be clear, and enables a back and forth of the
image to be out of focus, thereby having a fade out effect.
[0039] Also, the ultrasound system 100 naturally acquires
an interpolation effect during the sampling, and thus, a wood
grain artifact is eliminated and a lookup table is minimally
used.

[0040] FIG. 3 is a flowchart illustrating a method of man-
aging a variable lookup table according to an exemplary
embodiment of the present invention.

[0041] Referring to FIGS. 1 through 3, the ultrasound sys-
tem 100 acquires ultrasound data in operation S310. That is,
the ultrasound system 100 acquires the ultrasound data via the
data acquiring unit 110 in operation 5310.

[0042] In operation S320, the ultrasound system 100 gen-
erates a variable lookup table based on a location of the
acquired ultrasound data. Thatis, in operation S320, the ultra-
sound system 100 generates, through the lookup table gener-
ating unit 120, the variable lookup table that enables the
acquired ultrasound data to have different size based on the
location of the acquired ultrasound data. As an example, in
operation S320, the ultrasound system 100 may generate,
through the lookup table generating unit 120, the variable
lookup table where a location of sampling with respect to the
ultrasound data is stored. The variable lookup table may focus
on the ultrasound data to be in different sizes based on the
location. Also, the variable lookup table may gradually
decreases a size of the ultrasound data based on the size of the
ultrasound data of a location where a focus is on, when the
focus progresses back and forth.

[0043] As an example, in operation $320, the ultrasound
system 100 enables, through the lookup table generating unit,
the lookup tabletoset, to 1, the size of the acquired ultrasound
data of the location where the focus is on, the size being
variable based on the location, and gradually decreases the
size of the acquired ultrasound data of the location where the
focuses is on, when the focus progressed back and forth. An
image of the location where the focus is on is clear, and a back
and a forth of the image is out of focus, thereby having a fade
out effect.
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[0044] In operation 5330, the ultrasound system 100 per-
forms 3D rendering with reference to the variable lookup
table. That is, in operation S330, the ultrasound system 100
performs, through the 3D rendering unit 130, the 3D render-
ing with respect to the acquired ultrasound data with refer-
ence to the generated lookup table.

[0045] In operation 5340, the ultrasound system 100 dis-
plays a result of the 3D rendering. That is, in operation S340,
the ultrasound system 100 displays, through the display unit
140, the result of the 3D rendering.

[0046] In operation 5350, the ultrasound system 100 deter-
mines whether to change a location based on a request from a
user. That is, in operation S350, the ultrasound system 100
determines, through the changing unit 150, whether to change
the location based on the request from the user.

[0047] When the location is determined to be changed, the
ultrasound system 100 proceeds again with operation 5320 to
regenerate the variable lookup table based on the changed
location. Also, the ultrasound system 100 performs the 3D
rendering based on the variable lookup table regenerated
based on the changed location.

[0048] Conversely, when the location is determined to not
be changed, the ultrasound system 100 proceeds again with
operation 5330 and performs the 3D rendering with reference
to the existing variable lookup table.

[0049] As described in the above description, a variable
lookup table managing method in the ultrasound system
enables an image of a location where a focus is on to be clear,
and a back and a forth of the image is out of focus, thereby
having a fade-out effect.

[0050] Also, the variable lookup table managing method in
the ultrasound system naturally acquires an interpolation
effect during sampling, and thus, a wood grain artifact is
eliminated and a lookup table is minimally used.

[0051] Thevariable lookup table managing method accord-
ing to the above-described example embodiments may be
recorded in computer-readable media including program
instructions to implement various operations embodied by a
computer. The media may also include, alone or in combina-
tion with the program instructions, data files, data structures,
and the like. Examples of computer-readable media include
magnetic media such as hard disks, floppy disks, and mag-
netic tape; optical media such as CDD 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), ran-
dom access memory (RAM), flash memory, and the like.
Examples of program instructions include both machine
code, such as produced by a compiler, and files containing
higher level code that may be executed by the computer using
an interpreter. The described hardware devices may be con-
figured to act as one or more software modules in order to
perform the operations of the above-described example
embodiments, or vice versa.

[0052] Although a few example embodiments have been
shown and described, it would be appreciated by those skilled
in the artthat changes may be made in these example embodi-
ments without departing from the principles and spirit of the
invention, the scope of which is defined in the claims and their
equivalents.
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What is claimed is:

1. An ultrasound system, comprising:

a data acquiring unit to acquire ultrasound data;

alookup table generating unit to generate a variable lookup
table according to a location of the acquired ultrasound
data;

a three-dimensional (3D) rendering unit to perform 3D
rendering with reference to the generated variable
lookup table; and

a display unit to display a result of the 3D rendering.

2. The ultrasound system of claim 1, wherein the lookup
table generating unit generates the variable lookup table that
stores a location where a sampling is performed with respect
to the acquired ultrasound data.

3. The ultrasound system of claim 2, wherein the variable
lookup table focuses on the acquired ultrasound data to have
different sizes based on the location.

4. The ultrasound system of claim 3, wherein the variable
lookup table gradually decreases a size of the acquired ultra-
sound data based on the size ofthe acquired ultrasound data of
alocation where a focus is on, when the focus progresses back
and forth.

5. The ultrasound system of claim 1, wherein:

the ultrasound system further comprises a changing unit to
change a location according to a request from a user; and

the lookup table generating unit regenerates the variable
lookup table based on the changed location.

6. A method of managing a variable lookup table in an
ultrasound system comprising a data acquiring unit, a lookup
table generating unit, a 3D rendering unit, and a display unit,
the method comprising:

acquiring, by the data acquiring unit, ultrasound data;

generating, by the lookup table generating unit, the vari-
able lookup table according to a location of the acquired
ultrasound data;

performing, by the 3D rendering unit, 3D rendering with
reference to the generated variable lookup table; and

displaying, by the display unit, a result of the 3D rendering.

7. The method of claim 6, wherein the generating of the
variable lookup table comprises:

storing, by the lookup table generating unit, a location of
sampling with respect to the acquired ultrasound data in
the variable lookup table.

8. The method of claim 6, wherein the variable lookup table
focuses on the acquired ultrasound data to have different sizes
based on the location.

9. The method of claim 8, wherein the variable lookup table
gradually decreases a size of the acquired ultrasound data of
alocation where a focus is on based on the size of the acquired
ultrasound data of a location where a focus is on, when the
focus progresses back and fourth.

10. The method of claim 6, wherein:

the ultrasound system further comprises a changing unit,
and

the method further comprises changing, by the changing
unit, a location based on a request from the user, and

the generating of the variable lookup table regenerates the
variable lookup table based on the changed location.

11. A computer readable recoding medium storing a pro-
gram implementing the method of claim 6.
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