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ULTRASOUND SYSTEM AND METHOD OF
PROVIDING ORIENTATION HELP VIEW

[0001] The present application claims priority from Korean
Patent Application Nos. 10-2009-0007198 (filed on Jan. 30,
2009) and 10-2008-0121179 (filed on Dec. 2, 2008), the
entire subject matters of which are incorporated herein by
reference.

BACKGROUND OF THE INVENTION

[0002] 1. Technical Field

[0003] The present invention generally relates to ultra-
sound systems, and more particularly to an ultrasound system
and a method of providing an orientation help (OH) view.
[0004] 2. Background Art

[0005] Theultrasound system has become an important and
popular diagnostic tool due to its non-invasive and non-de-
structive nature. Modern high-performance ultrasound imag-
ing diagnostic systems and techniques are commonly used to
produce two or three-dimensional images of internal features
of patients (target objects).

[0006] Generally, the ultrasound system may provide a
three-dimensional ultrasound image including clinical infor-
mation such as spatial information and anatomical figures of
the target objects, which cannot be provided by a two-dimen-
sional ultrasound image.

[0007] The ultrasound system may provide an orientation
help (OH) function to form an OH view showing a spatial
orientation of volume data on a display region. The OH view
may be three-dimensionally formed by using entire contours
of the ultrasound volume data. The OH view may three-
dimensionally indicate a position of reference plane, which
may be selected by a user in the volume data, on a three-
dimensional space.

[0008] Inthe conventional OH function, only the reference
plane may be rotatable. That is, geometrical operations of the
OH view such as rotation, reduction, enlargement, movement
and the like may not be allowed. Thus, there is a problem
since it is difficult for the user to recognize a spatial orienta-
tion of the volume data and the reference plane.

BRIEF DESCRIPTION OF THE DRAWINGS

[0009] FIG. 1 is a bock diagram showing an illustrative
embodiment of an ultrasound system.

[0010] FIG. 2 is a block diagram showing an ultrasound
data acquisition unit.

[0011] FIG. 3 is a schematic diagram showing a volume
data.
[0012] FIG. 4 is a block diagram showing an illustrative

embodiment of a processor.
[0013] FIG. 5 is a schematic diagram showing an example
of an orientation help view.

DETAILED DESCRIPTION OF THE INVENTION

[0014] A detailed description may be provided with refer-
ence to the accompanying drawings. One of ordinary skill in
the art may realize that the following description is illustrative
only and is notin any way limiting. Other embodiments ofthe
present invention may readily suggest themselves to such
skilled persons having the benefit of this disclosure.

[0015] FIG. 1 is a block diagram showing an illustrative
embodiment of an ultrasound system. The ultrasound system
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100 may include an ultrasound data acquisition unit 110, a
user interface 120, a processor 130 and a display unit 140.
[0016] The ultrasound data acquisition unit 110 may be
configured to transmit ultrasound signals to a target object
and receive ultrasound echo signals reflected from the target
object. The ultrasound data acquisition unit 110 may be fur-
ther configured to form ultrasound data of the target object
based on the received ultrasound echo signals.

[0017] FIG. 2 is a block diagram showing the ultrasound
data acquisition unit 110. The ultrasound data acquisition unit
110 may include a transmit (TX) signal generating section
111, an ultrasound probe 112 including a plurality of trans-
ducer elements (not shown), a beam former 113 and an ultra-
sound data forming section 114.

[0018] The TX signal generating section 111 may be oper-
able to generate TX signals according to an image mode set in
the ultrasound system 100. The image mode may include a
brightness (B) mode, a Doppler (D) mode, a color flow mode,
etc. In one embodiment, it will be described that the B mode
is set in the ultrasound system 100 to obtain a B-mode image.
[0019] The ultrasound probe 112 may include a three-di-
mensional probe containing an array transducer having a
plurality of transducer elements, which iteratively swing at a
prescribed angle along an elevation direction as illustrated in
FIG. 3. FIG. 3 is a schematic diagram showing a volume data.
The details of FIG. 3 will be explained later.

[0020] The ultrasound probe 112 may be operable to trans-
mit the ultrasound signals, which may travel into the target
object, along scan lines set in an axial direction responsive to
the TX signals received from the TX signal generating section
111. The ultrasound probe 112 may be further operable to
receive ultrasound echo signals reflected from the target
object and convert them into electrical receive signals. The
ultrasound probe 112 may include an orientation detecting
section (not shown) for detecting an orientation of the ultra-
sound probe 112 and a scanning direction of the ultrasound
probe 112. In one embodiment, the scanning direction may
indicate at least one of a scan line direction and a swing
direction of the array transducer.

[0021] The beam former 113 may be operable to convert
the electrical receive signals outputted from the ultrasound
probe 112 into digital signals. The beam former 113 may be
further operable to apply delays to the digital signals in con-
sideration of the distances between the transducer elements
and focal points to thereby output receive-focused signals.
[0022] The ultrasound data forming section 114 may be
operable to form an ultrasound data of the target object based
on the receive-focused signals. The ultrasound data forming
section 114 may be further operable to perform signal pro-
cessing upon the receive-focused signal such as gain adjust-
ment, filtering and the like.

[0023] Referring back to FIG. 1, the user interface 120 may
include at least one of a control panel (not shown), a mouse
(not shown), a keyboard (not shown) and the like. The user
interface 120 may be operable to allow a user to input user
instructions. The user instructions may include first, second
and third instructions. The first instruction may include set-
ting a region of interest (ROI). The ROI setting may include
size and position setting of the ROI. The second instruction
may include selecting one of the reference planes. In one
embodiment, by way of non-limiting examples, the reference
planes may include an A plane, a B plane and a C plane in a
volume data 210, as illustrated in FIG. 3. The third instruction
may include setting a geometrical operation upon an orienta-
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tion help (OH) view. The geometrical operation of the OH
view may include one of rotation, reduction, enlargement and
movement of the OH view.

[0024] Referring to FIG. 4, the processor 130 may include
a volume data forming section 131, an ultrasound image
forming section 132 and an OH view forming section 133.
The volume data forming section 131 may be configured to
form the volume data based on the ultrasound data. FIG. 3 is
a schematic diagram showing a volume data. In FIG. 3, the
elevation direction may be the swing direction of the array
transducer, the axial direction may be the scan line direction
of the array transducer and the lateral direction may be the
longitudinal direction of the array transducer.

[0025] The ultrasound image forming section 132 may be
configured to form the ultrasound images based on the vol-
ume data. The ultrasound image forming section 132 may
form a three-dimensional ultrasound images as well as
images of the reference planes corresponding to the A plane,
the B plane and the C plane using the volume data 210 as
illustrated in FIG. 3. The OH view forming section 133 may
be configured to form an OH view 300 in response to the first
and second user instructions.

[0026] FIG. 51is a schematic diagram showing an example
of an orientation help view. Referring to FIG. 5, the OH view
300, which may show a spatial orientation of the volume data,
includes the three-dimensional ultrasound image 310, a probe
orientation marker 320 indicating a position of the ultrasound
probe 112, a clip plane 330 indicating the images of the
selected reference plane, a ROI 340 and a scanning direction
marker 350.

[0027] In one embodiment, the probe orientation marker
320 may be formed based on the orientation of the ultrasound
probe 112 outputted from the orientation detecting section of
the ultrasound probe 112. Further, the scanning direction
marker 350 may be formed based on the scanning direction
outputted from orientation detection section of the ultrasound
probe 112. The three-dimensional ultrasound image 310 may
be overlapped with the OH view 300. In one embodiment, by
way of non-limiting examples, the scanning direction marker
350 may include a first scanning direction marker indicating
a swing direction (the elevation direction as illustrated in FIG.
3) of the array transducer and a second scanning direction
marker indicating a scan line direction (the axial direction as
illustrated in FIG. 3). The OH view forming section 133 may
set the geometrical operation such as rotation, reduction,
enlargement and movement of the OH view 300 in response
to the third user instruction.

[0028] Referring back to FIG. 1, the display unit 140 may
display the OH view 300, which is overlapped with the
selected image of the reference planes and display the images
of the A, B and C planes. The display unit 140 may further
display on the screen the three-dimensional ultrasound image
together with the images of the reference planes.

[0029] Any reference in this specification to “one embodi-
ment,” “an embodiment,” “example embodiment,” “illustra-
tive embodiment,” etc. means that a particular feature, struc-
ture or characteristic described in connection with the
embodiment is included in at least one embodiment of the
present invention. The appearances of such phrases in various
places in the specification are not necessarily all referring to
the same embodiment. Further, when a particular feature,
structure or characteristic is described in connection with any
embodiment, it is submitted that it is within the purview of
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one skilled in the art to affect such feature, structure or char-
acteristic in connection with other ones of the embodiments.
[0030] Although embodiments have been described with
reference to a number of illustrative embodiments thereof, it
should be understood that numerous other modifications and
embodiments can be devised by those skilled in the art that
will fall within the spirit and scope of the principles of this
disclosure. More particularly, numerous variations and modi-
fications are possible in the component parts and/or arrange-
ments of the subject combination arrangement within the
scope of the disclosure, the drawings and the appended
claims. In addition to variations and modifications in the
component parts and/or arrangements, alternative uses will
also be apparent to those skilled in the art.

What is claimed is:

1. An ultrasound system, comprising:

an ultrasound data acquisition unit including an ultrasound

probe for transmitting ultrasound signals to a target
object and receiving ultrasound echo signals reflected
from the target object, the ultrasound data acquisition
unit being configured to acquire ultrasound data based
on the ultrasound echo signals, the ultrasound data
acquisition unit being further configured to detect an
orientation and a scanning direction of the ultrasound
probe; and

a processor for forming a volume data based on the ultra-

sound data and forming an orientation help (OH) view
showing a spatial orientation of volume data on a display
region, the OH view including a probe orientation
marker indicating the detected orientation of the ultra-
sound probe and a scanning direction marker indicating
the detected scanning direction.

2. The ultrasound system of claim 1, wherein the scanning
direction marker includes a first scanning direction marker
indicating a swing direction of an array transducer of the
ultrasound probe and a second scanning direction marker
indicating a scan line direction.

3. The ultrasound system of claim 1, wherein the processor
comprises:

a volume data forming section for forming the volume data

based on the ultrasound data;

an ultrasound image forming section for forming a three-

dimensional ultrasound image and images of reference
planes of the three-dimensional ultrasound image; and
an OH view forming section for forming the OH view.

4. The ultrasound system of claim 3, further comprising:

a user interface for receiving a first user instruction for

setting a region of interest (ROI) of the three-dimen-
sional ultrasound image, a second user instruction for
selecting one of the reference planes and a third user
instruction for setting a geometrical operation of the OH
view.

5. The ultrasound system of claim 4, wherein the geometri-
cal operation includes rotation, reduction, enlargement and
movement of the OH view.

6. A method of providing an orientation help (OH) view in
an ultrasound system including an ultrasound probe compris-
ing:

a) obtaining ultrasound data by an ultrasound data acqui-

sition unit within the ultrasound system;

b) detecting an orientation and a scanning direction of the

ultrasound probe by the ultrasound data acquisition unit;

¢) forming a volume data based on the ultrasound data by a

processor within the ultrasound system; and
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d) forming an orientation help (OH) view showing a spatial
orientation of volume data on a display region, the OH
view including a probe orientation marker indicating the
detected orientation of the ultrasound probe and a scan-
ning direction marker indicating the detected scanning
direction by the processor.

7. The method of claim 6, wherein the scanning direction
marker includes a first scanning direction marker indicating a
swing direction of an array transducer of the ultrasound probe
and a second scanning direction marker indicating a scan line
direction.

8. The method of claim 6, further comprising:

e) forming a three-dimensional ultrasound image and
images of reference planes of the three-dimensional
ultrasound image by the processor;

1) setting a region of interest (ROI) of the three-dimen-
sional ultrasound image through user instruction by a
user interface within the ultrasound system;

g) selecting one of the reference planes through user
instruction by the user interface; and

h) setting a geometrical operation of the OH view through
user instruction by the user interface.

9. The method of claim 8, wherein the geometrical opera-
tion includes rotation, reduction, enlargement and movement
of the OH view.

10. A computer readable medium comprising instructions
that, when executed by a processor, perform a method of
providing orientation help (OH) view in an ultrasound system
including an ultrasound probe, causing the processor to per-
form steps comprising:
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a) obtaining ultrasound data;

b) detecting an orientation and a scanning direction of a
ultrasound probe;

¢) forming a volume data based on the ultrasound data; and

d) forming an orientation help (OH) view showing a spatial
orientation of volume data on a display region, the OH
view including a probe orientation marker indicating the
detected orientation of the ultrasound probe and a scan-
ning direction marker indicating the detected scanning
direction.

11. The computer readable medium of claim 10, wherein
the scanning direction marker includes a first scanning direc-
tion marker indicating a swing direction of an array trans-
ducer of the ultrasound probe and a second scanning direction
marker indicating a scan line direction.

12. The computer readable medium of claim 11, further
comprising instructions that, when executed by a processor,
cause the processor to perform steps comprising:

e) forming a three-dimensional ultrasound image and
images of reference planes of the three-dimensional
ultrasound image;

f) setting a region of interest (ROI) of three-dimensional
ultrasound image;

) selecting one of the reference planes; and

h) setting a geometrical operation of the OH view.

13. The computer readable medium of claim 12, wherein
the geometrical operation includes rotation, reduction,
enlargement and movement of the OH view.
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