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(57) ABSTRACT

Embodiments of a user interface in an ultrasound system are
disclosed. In one embodiment, the ultrasound system com-
prises a display unit for prompting a user to touch a desired
one of hierarchically arranged soft buttons for triggering an
execution of the function of the ultrasound system associated
with the touched button. The display unit includes a display
having a display with touch panel mounted. The display unit
is configured to display a touch screen menu together with the
ultrasound image on the display.
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USER INTERFACE IN AN ULTRASOUND
SYSTEM

[0001] The present application claims priority from Korean
Patent Application No. 10-2008-0028801 filed on Mar. 28,
2008, the entire subject matter of which is incorporated herein
by reference.

TECHNICAL FIELD

[0002] The present disclosure generally relates to user
interfaces, and more particularly to a user interface adapted to
utilize a touch screen in an ultrasound system.

BACKGROUND

[0003] Recently, anultrasound system has been extensively
used in the medical field due to its non-invasive and non-
destructive nature. Modern high-performance ultrasound
imaging systems and techniques are commonly used to pro-
duce two dimensional ultrasound images, three-dimensional
ultrasound images and color flow images of internal features
of patients. Further, such ultrasound systems provide various
functions such as image recording, image annotation, zoom-
ing, archiving, panning and the like.

[0004] As the number of functions performed by the ultra-
sound system is increased, the size of a user interface such as
a control panel, on which a keyboard, a track ball and slide
bars are installed, is also inevitably increased. However, it is
difficult to expand the area of the user interface due to the
limited space of the ultrasound system. To resolve this prob-
lem, the ultrasound system may provide a touch screen as the
user interface. The touch screen may be mounted on a control
panel in the conventional ultrasound system. In order to
install the touch screen on the ultrasound system, a touch
panel liquid crystal display and an additional graphic card
should be additionally provided. Thus, installing the touch
screen on the control panel significantly increases the manu-
facturing costs.

[0005] Further, the ultrasound system may use a display,
the horizontal size of which is relatively lager than the vertical
size (e.g., the aspect ratio is 4:3 or 16:9). However, there is a
problem since a display area of the display is not efficiently
used due to the characteristics of the ultrasound image.

SUMMARY

[0006] Embodiments of a user interface, which utilizes a
touch screen in an ultrasound system, are disclosed herein. In
one embodiment, by way of non-limiting example, an ultra-
sound system comprises: an ultrasound diagnostic unit for
forming an ultrasound image based on echoes reflected from
a target object; a touch screen menu forming unit for forming
a touch screen menu having graphics and text, the touch
screen menu including hierarchically arranged soft buttons
associated with functions of the ultrasound system; and a
display unit including a display with a touch panel mounted,
the display unit being configured to display the touch screen
menu together with the ultrasound image on the display to
prompt a user to touch a desired one of the soft buttons for
triggering an execution of the associated function therewith,
wherein a display area of the display is horizontally divided
into an upper display area and a lower display area, wherein
the ultrasound image is displayed on the upper display area
and the touch screen menu is displayed on the lower display
area.
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[0007] Inanother embodiment, an ultrasound system com-
prises: an ultrasound diagnostic unit for forming an ultra-
sound image based on echoes reflected from a target object; a
touch screen menu forming unit for forming a touch screen
menu having graphics and text, the touch screen menu includ-
ing hierarchically arranged soft buttons associated with func-
tions of the ultrasound system; and a display unit including a
display with a touch panel mounted, the display unit being
configured to display the touch screen menu together with the
ultrasound image on the display to prompt a user to touch a
desired one of the soft buttons for triggering an execution of
the associated function therewith, the display unit further
including a support to rotatably support the display; a rotation
detection unit configured to detect rotation of the display to
output a rotation detection signal; and a control unit config-
ured to determine a display mode of the ultrasound image and
the touch screen menu in response to the rotation detection
signal.

[0008] Inanother embodiment, an ultrasound system com-
prises: an ultrasound diagnostic unit for forming an ultra-
sound image based on echoes reflected from a target object; a
touch screen menu forming unit for forming a touch screen
menu having graphics and text, the touch screen menu includ-
ing hierarchically arranged soft buttons associated with func-
tions of the ultrasound system; a display unit including a
display with a touch panel mounted, the display unit being
configured to display the touch screen menu together with the
ultrasound image on the display to prompt a user to touch a
desired one of the soft buttons for triggering an execution of
the associated function therewith, the display unit further
including a support to rotatably support the display; a rotation
detection unit configured to detect rotation of the display to
output a rotation detection signal; an approach sensing unit
mounted on the display unit, the approach sensing unit being
configured to sense an approach of an object to output an
approach sensing signal while the object is within a predeter-
mined distance from the display; and a control unit config-
ured to determine a display mode of the ultrasound image and
the touch screen menu in response to the rotation detection
signal and the approach sensing signal.

[0009] The Summary is provided to introduce a selection of
concepts in a simplified form that are further described below
in the Detailed Description. This Summary is not intended to
identify key or essential features of the claimed subject mat-
ter, nor is it intended to be used in determining the scope of the
claimed subject matter.

BRIEF DESCRIPTION OF THE DRAWINGS

[0010] FIG. 1 is a block diagram showing an illustrative
embodiment of an ultrasound system.

[0011] FIG. 2 is a schematic diagram showing an example
of rotation of a display.

[0012] FIGS. 3-8 are schematic diagrams showing
examples of displaying an ultrasound image and a touch
screen menu.

DETAILED DESCRIPTION

[0013] 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 not in any way limiting. Other embodiments ofthe
present invention may readily suggest themselves to such
skilled persons having the benefit of this disclosure.
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[0014] Referring more particularly to FIG. 1, an illustrative
embodiment of an ultrasound system 100 is shown. As
depicted, the ultrasound system 100 may include an ultra-
sound diagnostic unit 110 configured to form ultrasound
images based on ultrasound echoes reflected from a target
object. The ultrasound diagnostic unit 110 may include a
probe (not shown) for transmitting and receiving ultrasound
signals, a beam former (not shown) for forming a receive
beam based on the ultrasound echoes, and an image process-
ing unit (not shown) for processing the receive beam to form
the ultrasound image of the target object.

[0015] The ultrasound system 100 may further include a
touch screen menu forming unit 120 that may be operable to
form a touch screen menu having graphics and text. The touch
screen menu may include hierarchically arranged soft buttons
associated with functions of the ultrasound system. For
example, the touch screen menu may be classified into a main
menu and a sub menu. The main menu may include image
mode buttons for selecting the ultrasound image modes such
as a 2-dimensional (2D) mode, a color mode, a Power Dop-
pler mode and a pulsed wave mode, and a utility mode for
setup of the ultrasound system 100. The sub menu may
include a plurality of image adjusting buttons and a plurality
of setup buttons associated with the respective soft buttons
contained in the main menu. The instructions may include
requests for display mode selection, patient information dis-
play, rotation of an ultrasound image, enlargement and reduc-
tion, gain adjustment, measurement, movement of a cursor
and the like.

[0016] Theultrasound system may further include a display
unit 130 that may display an ultrasound image formed in the
ultrasound diagnosing unit 110. Also, the display unit 130
may further display the touch screen menu formed in the
touch screen menu forming unit 120. In one embodiment, the
display unit 130 may include a display with a touch panel
mounted, such as a touch panel liquid crystal display (LCD).
The touch panel may be configured to detect a user touch to
thereby output a touch signal corresponding to a touch loca-
tion of the user on the display. That is, the display is config-
ured to display the touch screen menu together with the ultra-
sound image on the display panel to prompt a user to touch a
desired one of the hierarchically arranged soft buttons for
triggering an execution of the associated function therewith.
The display unit 130 may further include a support to rotat-
ably support the display in a predetermined direction within a
predetermined angle by the user.

[0017] The ultrasound system 100 may additionally
include a rotation detecting unit 140. The rotation detecting
unit 140 may be configured to detect a rotation of the display
in the display unit 130 to thereby output a detection signal
(“rotation detection signal”). Referring now to FIG. 2, if the
display 210 is rotated to be within a first angle range P1 of
about 0 to 45 degrees with respect to a reference angle (e.g.,
0 degree), then the rotation detecting unit 140 may output a
first rotation detection signal. Also, if the display 210 is
rotated to be within a second angle range P2 of about 45 to 90
degrees, then the detecting unit 140 may output a second
rotation detection signal. In one embodiment, when the dis-
play 210 is rotated to be positioned at an angle of 45 degrees,
the detecting unit 140 may output the second rotation detec-
tion signal.

[0018] Theultrasound system may further include a control
unit 150. The control unit 150 may be configured to control
transmission/reception of the ultrasound signals. Further, the
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control unit 150 may be operable to control formation of the
ultrasound image and the touch screen menu. The control unit
150 may also be configured to determine a display mode of
the ultrasound image and the touch screen menu on the dis-
play in response to the rotation detection signals.

[0019] In one embodiment, if the first rotation detection
signal is outputted from the detecting unit 140, then the con-
trol unit 150 may be operable to control the display unit 130
such thata first display area 320 and a second display area 330
are displayed on left and right sides of the screen, respec-
tively, as illustrated in FIG. 3. In such a case, the ultrasound
image Ul may be displayed on the first display area 320 and
the touch screen menu may be displayed on the second dis-
play area 330. As described above, the touch screen menu
may include the main menu 332 and the sub menu 334. In one
embodiment, a ratio of the horizontal dimensions of the first
display area 320 and the second display area 340 may be set
to 3:1. However, the ratio is certainly not limited thereto. The
size ratio may be adjusted according to the image mode.

[0020] In one embodiment, it has been described that the
ultrasound image Ul may be displayed on the first display
area 320 and the touch screen menu may be displayed on the
second display area 340. However, displaying the ultrasound
image UI and the touch screen menu is certainly not limited
thereto. In another embodiment, the touch screen menu may
be displayed on the first display area 320 and the ultrasound
image Ul may be displayed on the second display area 330. In
such a case, the ratio of the horizontal dimensions of the first
display area 320 and the second display area 330 may be set
to 1:3, although it is certainly not limited thereto.

[0021] If the second rotation detection signal is outputted
from the detecting unit 140, then the control unit 150 may be
operable to control the display 310 such that a third display
area 340 and a fourth display area 350 are displayed on upper
and lower sides of the screen of the display 310, respectively,
as illustrated in FIG. 4. In such a case, the ultrasound image
Ul may be displayed on the third display area 340 and the
touch screen menu may be displayed on the fourth display
area 350. The touch screen menu may include the main menu
352 and the sub menu 354. A ratio of the vertical dimensions
of the third display area 340 and the fourth display area 350
may be set to 7:1. However, the ratio is certainly not limited
thereto.

[0022] If the touch signal is inputted from the display unit
130, then the control unit 150 may be configured to control
the ultrasound system 100 such that the function correspond-
ing to the soft button located at the user touch is performed.

[0023] The ultrasound system 100 may further include an
approach sensing unit 160. In one embodiment, the approach
sensing unit 160 may be installed on a front side of the display
unit 130. However, the location of the approach sensing unit
160 is not limited thereto. The approach sensing unit 160 may
be operable to sense whether any object such as a user’s hand,
a stylus, etc. approaches the approach sensing unit 160 within
a predetermined distance. If the object approaches within the
predetermined distance, then the approach sensing unit 160
may output an approach sensing signal. Any device capable of
sensing the approach of the object may be used as the
approach sensing unit 160.

[0024] Ifthe approach sensing signal is not outputted from
the approach sensing unit 160, then the control unit 150 may
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be operable to control the display 310 such that the main
menu is only displayed on the display unit 130, as illustrated
in FIG. 5. In such a case, the display area 330 displaying the
touch screen menu may be reduced depending on the size of
the main menu 332. That is, the control unit 150 may control
the display unit 130 such that the display area 320 for dis-
playing the ultrasound image Ul may be widened and the
display area 330 for displaying the touch screen may be
reduced. In another embodiment, If the approach sensing
signal is not outputted, then the control unit 150 may be
operable to control the display 310 such that the ultrasound
image Ul is only displayed.

[0025] However, ifthe approach sensing signal is outputted
from the approach sensing unit 160, then the control unit 150
may be operable to control the main menu 332 and the sub
menu 334 to be displayed at the same time, as illustrated in
FIG. 6. In such a case, the size of the display area 330 for
displaying the touch screen menu may be adjusted according
to the size of the main menu 332 and sub menu 334.

[0026] FIGS. 7 and 8 show examples of displaying the
ultrasound image and the touch screen menu, while the dis-
play of the display unit 130 is rotated to be at an angle of 90
degrees. If the approach sensing signal is outputted from the
approach sensing unit 160, then the control unit 150 may be
operable to control the display 310 such that the main menu is
only displayed on the display unit 130, as illustrated in FIG. 7.
In such a case, the display area 350 displaying the touch
screen menu may be reduced depending on the size of the
main menu 352. That is, the control unit 150 may control the
display unit 130 such that the display area 340 for displaying
the ultrasound image may be widened and the display area
350 for displaying the touch screen may be reduced. Also, the
control unit may be operable to control the display unit 130
such that the ultrasound image is only displayed while the
approach sensing signal is not outputted in another embodi-
ment.

[0027] However, if the second signal is outputted from the
approach sensing unit 160, then the control unit 150 may be
operable to control the main menu 352 and the sub menu 354
to be displayed at the same time, as illustrated in FIG. 8. In
such a case, the size of the display area 350 for displaying the
touch screen menu may be adjusted according to the size of
the main menu 352 and sub menu 354.

[0028] In one embodiment, since the display unit and the
user interface are embodied in a single device, costs may be
reduced. Also, the touch screen menu is provided on the
display together with the ultrasound image so that the user
may easily select a desirable function of the ultrasound sys-
tem without changing the user’s sight. Further, since the
touch screen menu is provided on a residual display area
while the ultrasound image is displayed, the display area of
the display unit 130 may be efficiently utilized.

[0029] 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
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component parts and/or arrangements, alternative uses will
also be apparent to those skilled in the art.

1-8. (canceled)

9. An ultrasound system, comprising:

an ultrasound diagnostic unit configured to form an ultra-
sound image based on echoes reflected from a target
object;

a touch screen interface forming unit configured to a touch
screen interface;

a display unit including a display with a touch panel
mounted, the display unit being configured to display at
least one of the ultrasound image and the touch screen
interface on the display,

an approach sensor configured to sense an approach of an
object, and to output an approach sensing signal while
the object is within a predetermined distance from the
display;

a controller is configured to control the display such that
the ultrasound image is displayed while the approach
sensing signal is not outputted, and the ultrasound image
and the touch screen interface are displayed while the
approach sensing signal is outputted from the approach
Sensor.

10. The ultrasound system of claim 9, wherein the control-
ler is configured to control the display to divide a display area
of the display into at least two display areas in a horizontal
direction or a vertical direction to display the ultrasound
image and the touch screen interface, respectively.

11. The ultrasound system of claim 9, the display unit is
configured to divide a display area of the display into at least
two display areas, and to display the touch screen interface on
one of the two display areas based on the display mode in
response to the approach sensing signal.

12. The ultrasound system of claim 9, the controller is
configured to control the display such that the ultrasound
image is only displayed while the approach sensing signal is
not outputted.

13. The ultrasound system of claim 10, the controller is
configured to control the display such that the display area for
displaying the ultrasound image is widened and the display
area for displaying the touch screen interface is reduced.

14. The ultrasound system of claim 9, wherein the touch
screen interface comprises a touch screen menu having
graphics and text.

15. The ultrasound system of claim 14, the touch screen
menu comprises hierarchically arranged soft buttons associ-
ated with functions of the ultrasound system.

16. The ultrasound system of claim 15, the display unit is
configured to prompt a user to touch a desired one of the soft
buttons for triggering an execution of the associated function.

17. The ultrasound system of claim 9, the ultrasound sys-
tem further comprises a rotation detection sensor configured
to detect rotation of the display to output a rotation detection
signal.

18. The ultrasound system of claim 17, the controller is
configured to determine a display mode of the ultrasound
image and the touch screen interface in response to the rota-
tion detection signal, the controller configured to control the
display to display the ultrasound image adjacent to a first side
of'the touch screen menu in response to a first rotation detec-
tion signal, and to display the ultrasound image adjacent to a
second side of the touch screen menu in response to a second
rotation detection signal, the first side and the second side
being different.
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19. An ultrasound system, comprising:

an ultrasound diagnostic unit configured to form an ultra-
sound image based on echoes reflected from a target
object;

a touch screen interface forming unit configured to a touch
screen interface;

a display unit including a display with a touch panel
mounted, the display unit being configured to display at
least one of the ultrasound image and the touch screen
interface on the display,

an approach sensor configured to sense an approach of an
object, and to output an approach sensing signal when
the object is located within a predetermined distance
from the display;

a controller is configured to control the display such that
the ultrasound image is displayed while the approach
sensing signal is not outputted, and the ultrasound image
and the touch screen interface are displayed when the
approach sensing signal is outputted from the approach
Sensor.

20. The ultrasound system of claim 19, wherein the con-
troller is configured to control the display to divide a display
area of the display into at least two display areas in a hori-
zontal direction or a vertical direction to display the ultra-
sound image and the touch screen interface, respectively.

21. The ultrasound system of claim 19, the display unit is
configured to divide a display area of the display into at least
two display areas, and to display the touch screen interface on
one of the two display areas based on the display mode in
response to the approach sensing signal.
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22. The ultrasound system of claim 19, the controller is
configured to control the display such that the ultrasound
image is only displayed while the approach sensing signal is
not outputted.

23. The ultrasound system of claim 20, the controller is
configured to control the display such that the display area for
displaying the ultrasound image is widened and the display
area for displaying the touch screen interface is reduced.

24. The ultrasound system of claim 19, wherein the touch
screen interface comprises a touch screen menu having
graphics and text.

25. The ultrasound system of claim 24, the touch screen
menu comprises hierarchically arranged soft buttons associ-
ated with functions of the ultrasound system.

26. The ultrasound system of claim 25, the display unit is
configured to prompt a user to touch a desired one of the soft
buttons for triggering an execution of the associated function.

27. The ultrasound system of claim 19, the ultrasound
system further comprises a rotation detection sensor config-
ured to detect rotation of the display to output a rotation
detection signal.

28. The ultrasound system of claim 27, the controller is
configured to determine a display mode of the ultrasound
image and the touch screen interface in response to the rota-
tion detection signal, the controller configured to control the
display to display the ultrasound image adjacent to a first side
of'the touch screen menu in response to a first rotation detec-
tion signal, and to display the ultrasound image adjacent to a
second side of the touch screen menu in response to a second
rotation detection signal, the first side and the second side
being different.
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