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(57) ABSTRACT

An ultrasonic diagnostic apparatus, a graphic environment
control device for use therein, and a control method therefor
are provided. The ultrasonic diagnostic apparatus includes: a
touch panel for detecting an operator’s touch position; a dis-
play for displaying images in response to ultrasonic waves
radiated from a probe and reflections of the ultrasonic waves;
and a graphic control unit for displaying an input panel layout
corresponding to the touch panel on the display, selecting a
position on the input panel layout corresponding to a touch
position detected by the touch panel, and performing a control
operation corresponding to the position selected on the input
panel layout.
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ULTRASONIC DIAGNOSIS DEVICE,
GRAPHIC ENVIRONMENT CONTROL
DEVICE FOR USE THEREIN, AND CONTROL
METHOD THEREFOR

TECHNICAL FIELD

[0001] Thepresentdisclosure relates in some embodiments
to an ultrasonic diagnostic apparatus, a graphic environment
control device for use therein and a control method therefor.
More particularly, the present disclosure relates to an ultra-
sonic diagnostic apparatus, a graphic environment control
device for use therein and a control method therefor, wherein
an operator is relieved from the need to move arm positions
between the control panel and touch screen for each manipu-
lation of the ultrasonic diagnostic apparatus as well as the
need for constant visual attention switches between the touch
screen and display.

BACKGROUND

[0002] The statements in this section merely provide back-
ground information related to the present disclosure and may
not constitute prior art.

[0003] An ultrasonic diagnostic equipment or ultrasonic
diagnostic apparatus is a type of an inspection apparatus that
irradiates ultrasonic wave on an inspection site of an object
(for example, human body), detects a time difference between
the irradiated ultrasonic wave and rebound echo reflected
from the interior of the object, converts the detected time
difference to a distance by using an electronic circuit, and
images the inspection site of the object. The ultrasonic wave
used in the ultrasonic diagnostic apparatus is harmless to
humans. Therefore, the ultrasonic diagnostic apparatus is
particularly useful for medical purposes and is widely used
for detection of foreign substance inside human body, deter-
mination of the degree of damage, and monitoring a tumor or
fetus.

[0004] FIG. 1 is a diagram for showing one example of a
conventional ultrasonic diagnostic apparatus. Referring to
FIG. 1, an ultrasonic diagnostic apparatus 100 is typically
implemented in a transportable construction and includes a
body 110, a control panel 120 and a display 130. The body
110 is mounted with an electronic circuit and a module for
executing various control functions. The control panel 120 is
provided with an input device, such as a keyboard, a switch,
and a track ball, to allow an operator to input commands
required for ultrasonic diagnosis. The display 130 performs
signal processing on an ultrasonic wave irradiated through a
probe and an echo, and displays the resultant image.

[0005] On the other hand, as digital electronic technologies
have recently developed, the functions and inspection capa-
bility of ultrasonic diagnostic apparatuses have greatly
enhanced. In order to sufficiently utilize such enhanced func-
tions, it became necessary to extend an input device used and
manipulated by an operator. However, there is a limitation to
extending the control panel 120 alone by way of hardware,
and a new function for separate manipulation guidance
became necessary so as to allow an operator to appropriately
manipulate a complicated input device.

[0006] For this purpose, a touch screen 140 is provided for
displaying additional graphic environment for manipulation
and input of the operator independently of the display 130,
and guiding an operator to appropriately manipulate an input
device and input commands for different situations.
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[0007] Generally, as shown in FIG. 1, the touch screen 140
is installed between the control panel 120 and the display 130.
The touch screen 140 also serves to execute a screen function
of displaying graphic environment for input and manipula-
tion of an operator as well as a touch panel function of rec-
ognizing an operator touch point corresponsive to the dis-
played graphic environment and executing an additional
function and a control operation.

[0008] Since the touch screen 140 is typically implemented
with a liquid crystal display (LCD) for displaying the graphic
environment, it needs to maintain a predetermined tilt angle
as shown in FIG. 2, considering the angle of the line of sight
of the operator. Therefore, the control panel 120 and touch
screen 140 inevitably have different installation angles from
each other. However, in many cases, the control panel 120 and
the touch screen 140 are alternately operated in order for the
user to manipulate the ultrasonic diagnostic apparatus 100.
Therefore, the operator needs to move arm positions for each
manipulation of the ultrasonic diagnostic apparatus 100.
[0009] In addition, since the display 130 and the touch
screen 140 of the conventional ultrasonic diagnostic appara-
tus 100 are located at different positions, the operator needs to
alternately switch visual attention between the display 130
and touch screen 140 in the manipulation of the ultrasonic
diagnostic apparatus 100.

DISCLOSURE

Technical Problem

[0010] Therefore, the present disclosure is directed to pro-
viding an ultrasonic diagnostic apparatus, a graphic environ-
ment control device for use therein and a control method
therefor, wherein an operator is relieved from the need to
move arm positions between the control panel and touch
screen for each manipulation of the ultrasonic diagnostic
apparatus as well as the need for constant visual attention
switches between the touch screen and display.

SUMMARY

[0011] An embodiment of the present disclosure provides
an ultrasonic diagnostic apparatus including: a touch panel
for detecting a touch position; a display for displaying images
in response to ultrasonic waves radiated from a probe and
reflections of the ultrasonic waves; and a graphic control unit
for displaying an input panel layout corresponding to the
touch panel on the display, selecting a position on the input
panel layout corresponding to the touch position detected by
the touch panel, and performing a control operation corre-
sponding to the position selected on the input panel.

[0012] The touch panel may be installed on the same plane
as a control panel in which one or more of a keyboard, a
switch, and a track ball are installed.

[0013] The graphic control unit may adjust one or more of
position, size, and rotation of the input panel displayed within
the display in response to a selection from a user.

[0014] Another embodiment of the present disclosure pro-
vides a graphic environment control device for controlling
graphic environment displayed on a display of an ultrasonic
diagnostic apparatus, including: an input panel layout display
unit for displaying an input panel layout corresponding to a
touch panel on the display; a touch position calculation unit
for calculating a touch position corresponding to a touch on
the touch panel; a screen position determining unit for deter-
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mining a position corresponding to a calculated touch posi-
tion within the input panel layout; and a control execution unit
for executing a control function corresponding to a deter-
mined position.

[0015] The graphic environment control device may further
include an input display unit for indicating on the display that
the position is determined.

[0016] The input panel layout display unit may display
selection menus for a plurality of different varieties of the
input panel layout, and displays an input panel layout corre-
sponding to a menu selected by a user from among the dis-
played selection menus.

[0017] The input panel layout display unit may display
selection menus for one or more of position adjustment, size
adjustment, and rotation adjustment of the input panel layout,
and display the input panel layout with one or more of posi-
tion, size and rotation adjusted in response to a selected menu
from among displayed selection menus by a user.

[0018] Yet another embodiment of the present disclosure
provides a graphic environment control method for control-
ling graphic environment displayed on a display of an ultra-
sonic diagnostic apparatus, including: displaying an input
panel layout corresponding to a touch panel on the display;
calculating a touch position corresponding to a touch detected
on the touch panel; determining a position corresponding to a
calculated touch position within the input panel layout; and
executing a control function corresponding to a determined
position.

[0019] The graphic environment control method may fur-
ther include indicating the determined position on the display.
[0020] The process of displaying the input panel layout
may includes displaying selection menus for a plurality of
different varieties of the input panel layout, and displaying an
input panel layout corresponding to a selected menu from
among the displayed selection menus by a user.

[0021] The process of displaying the input panel layout
may include displaying selection menus for one or more of
position adjustment, size adjustment, and rotation adjustment
of the input panel layout, and displaying the input panel
layout with one or more of position, size and rotation adjusted
in response to a selected menu from among the displayed
selection menus by a user.

Advantageous Effects

[0022] According to the present disclosure as described
above, an operator is relieved from the need to move arm
positions between the control panel and touch screen for each
manipulation of the ultrasonic diagnostic apparatus as well as
the need for constant visual attention switches between the
touch screen and display and thereby the operator’s conve-
nience is enhanced with the ultrasonic diagnostic apparatus.

DESCRIPTION OF DRAWINGS

[0023] FIG. 1is a diagram showing one example of a con-
ventional ultrasonic diagnostic apparatus;

[0024] FIG. 2 is a diagram for describing a touch screen of
FIG. 1;

[0025] FIG. 3 is a schematic diagram showing a configura-
tion of an ultrasonic diagnostic apparatus according to an
embodiment of the present disclosure;

[0026] FIG. 4 isaschematic diagram showing one example
of a graphic environment control device according to an
embodiment of the present disclosure;
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[0027] FIG. 5is a flow diagram showing a graphic environ-
ment control method that is performed by the graphic envi-
ronment control device of FIG. 4; and

[0028] FIG. 6 is a diagram showing one example of a dis-
play screen that is realized by the graphic environment con-
trol device of FIG. 4.

DETAILED DESCRIPTION

[0029] Hereinafter, embodiments of the present disclosure
will be described in detail with reference to the accompanying
drawings. In the following description, like reference numer-
als designate like elements although they are shown in differ-
ent drawings. Further, in the following description of the
present embodiments, a detailed description of known func-
tions and configurations incorporated herein will be omitted
for the purpose of clarity.

[0030] Additionally, in describing the components of the
present disclosure, there may be terms used like first, second,
A, B, (a), and (b). These are solely for the purpose of differ-
entiating one component from the other but not to imply or
suggest the substances, order or sequence of the components.
If a component were described as ‘connected’, ‘coupled’, or
‘linked’ to another component, they may mean the compo-
nents are not only directly ‘connected’, ‘coupled’, or ‘linked’
but also are indirectly ‘connected’, ‘coupled’, or ‘linked’ via
a third component.

[0031] FIG. 3 is a schematic diagram showing a configura-
tion of an ultrasonic diagnostic apparatus according to an
embodiment of the present disclosure. Referring to FIG. 3,
the ultrasonic diagnostic apparatus 300 according to the
embodiment of the present disclosure includes a touch panel
310, a display 320, and a graphic control unit 330.

[0032] The touch panel 310 is an input device for detecting
an operator touch position and includes a touch pad. The
touch panel 310 used herein dispenses with a screen display
function as an output device, and is conceptually different
from a touch screen having a screen display function. There-
fore, the touch panel 310 need not consider the angle of the
line of sight of the operator, and may be installed on the same
plane as the control panel 120 (see FIG. 1) in which one or
more of a keyboard, a switch, and a track ball are installed.
Since the touch panel and touch pad used in the embodiment
of'the present disclosure are conventionally available compo-
nents, detailed description thereof will be omitted.

[0033] The display 320 displays images corresponding to
an ultrasonic wave irradiated through a probe and an echo
thereof.

[0034] The graphic control unit 330 displays an input panel
layout corresponding to the touch panel 310 within the screen
of the display 320, selects a point of the input panel corre-
spondingly to a touch position detected through the touch
panel 310, and performs control corresponding to the selected
point of the input panel. In addition, the graphic control unit
330 may be configured to adjust one or more of the position,
size, and rotation of the input panel displayed within the
screen of the display 320 according to an operator’s selection.
The configuration and operation of the graphic control unit
330 may be realized by a graphic environment control device
400 of FIG. 4.

[0035] FIG. 4 is a schematic diagram showing one example
of a graphic environment control device according to an
embodiment of the present disclosure. The graphic environ-
ment control device 400 may operate as the graphic control
unit 330 of FIG. 3. For this purpose, the graphic environment
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control device 400 may include an input panel layout display
410, a touch position calculation unit 420, a position deter-
mining unit 430, an input display unit 440, and a control
execution unit 450.

[0036] The input panel layout display unit 410 displays the
input panel layout corresponding to the touch panel 310 on
the display 320. In addition, the input panel layout display
unit 410 may include a plurality of different varieties of the
input panel layout. In this case, the input panel layout display
unit 410 may display a selection menu for each input panel
layout on the display 320, and display an input panel layout
corresponding to a menu selected by the operator on the
display 320. The plurality of input panel layouts may be
provided with representations of displayed input panels cor-
responding to each of the various functions when input and
manipulation are performed on the functions by using the
touch panel 310.

[0037] In addition, the input panel layout display unit 410
may display a selection menu for one or more of position
adjustment, size adjustment, and rotation adjustment of the
input panel, and display one or more of the adjusted position,
size and rotation of the input panel corresponding to a menu
selected by the operator.

[0038] The touch position calculation unit 420 calculates a
touch position corresponding to an operator’s touch with the
touch panel 310. The method for calculating the touch posi-
tion corresponding to the touch with the touch panel 310
adopts a known technique, and detailed description thereof
will be omitted.

[0039] The position determining unit 430 determines a
position corresponding to the touch position calculated by the
touch position calculation unit 420 in the input panel layout.
In this case, when the operator shifts the touch position across
the touch panel 310, an arrow or cursor is adapted to follow
suit thereafter in the input panel layout on the display 320.
When the operator double-clicks the touch panel 310 at the
touch position, its corresponding position may be recognized
as determined.

[0040] When the position corresponding to the touch posi-
tion is selected by the position determining unit 430, the input
display unit 440 may indicate the selection of the position on
the display 320. For example, when the operator double-
clicks the touch panel 310 at the touch position while watch-
ing the position displayed on the display 320, the input dis-
play unit 440 may indicate the selection of the position by
expressing the position in a distinctive color. The above-
described displaying method of the input display unit 440 is
merely exemplary, and various modifications may be made to
the displaying method.

[0041] The control execution unit 450 executes a control
function corresponding to the determined position. For this
purpose, the control execution unit 450 may store different
functions matchingly with each position of the input panel
layout, and execute a function corresponding to the position
selected by the position determining unit 430.

[0042] FIG. 5is aflow diagram showing a graphic environ-
ment control method that is performed by the graphic envi-
ronment control device of FIG. 4. The function and operation
of the graphic environment control device 400 according to
the embodiment of the present disclosure will be described in
detail with reference to FIG. 5.

[0043] As shown in FIG. 6, the input panel layout display
unit 410 displays an input panel layout 610 corresponding to
the touch panel 310 on a screen 600 of the display 320 (S501).
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The input panel layout display unit 410 may include a plural-
ity of input panel layouts divided by functions, display selec-
tion menus 620 for the input panel layouts on the display 320,
and display an input panel layout corresponding to a menu,
selected by the operator among the displayed selection
menus, on the display 320. FIG. 6 shows a case where an input
panel layout corresponding to a selection menu 1 is displayed
among selection menus 1 to 4.

[0044] In addition, the input panel layout display unit 410
may display a selection menu for one or more of position
adjustment, size adjustment, and rotation adjustment of the
input panel, and display the input panel with one or more of
the position, size and rotation adjusted corresponding to a
menu selected by the operator. For example, the position of
the input panel layout may be shifted by locating the position
at the lateral side of the input panel layout 610 and dragging
the lateral side in a vertical direction, or the size of the input
panel may be adjusted by locating the position at the edge of
the input panel layout 610 and dragging the edge in a diagonal
direction. In addition, the input panel may be rotated by
rotation in a state that the position is fixed in the input panel
layout 610.

[0045] The touch position calculation unit 420 calculates a
touch position corresponding to an operator’s touch with the
touch panel 310 (S503). The method for calculating the touch
position corresponding to the touch with the touch panel 310
adopts prior art technique, and detailed description thereof
will be omitted.

[0046] The position determining unit 430 determined in the
input panel layout a position corresponding to the touch posi-
tion calculated by the touch position calculation unit 420
(S505). In this case, when the operator shifts the touch posi-
tion across the touch panel 310, an arrow or cursor is imple-
mented to follow suit thereafter in the input panel layout on
the display 320. When the operator double-clicks the touch
position of the touch panel 310, the position corresponding to
the touch position may be recognized as determined.

[0047] When the position corresponding to the touch posi-
tion is determined by the position determining unit 430, the
input display unit 440 may display the determination of the
corresponding screen position on the display 320 (S507). For
example, when the operator double-clicks the touch position
of the touch panel 310 while watching the screen position
displayed on the display 320, the input display unit 440 may
display the determination of the position by expressing the
position in a distinctive color.

[0048] The control execution unit 450 executes a control
function corresponding to the determined position (S509).
For this purpose, the control execution unit 450 may store
different functions matchingly with each position of the input
panel layout.

[0049] As described above, the touch panel can be installed
on the same plane as the control panel. Therefore, by display-
ing the input panel layout on the display, the operator is
relieved from the need to move between different tilt angles
during the manipulation of the ultrasonic diagnostic appara-
tus as well as the need for constant visual attention switches
between different displays.

[0050] Inthe description above, although all of the compo-
nents of the embodiments of the present disclosure may have
been explained as assembled or operatively connected as a
unit, the present disclosure is not intended to limit itself to
such embodiments. Rather, within the objective scope of the
present disclosure, the respective components may be selec-
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tively and operatively combined in any numbers. Every one of
the components may be also implemented by itself in hard-
ware while the respective ones can be combined in part or as
a whole selectively and implemented in a computer program
having program modules for executing functions of the hard-
ware equivalents. Codes or code segments to constitute such
a program may be easily deduced by a person skilled in the
art. The computer program may be stored in computer read-
able media, which in operation can realize the embodiments
ofthe present disclosure. As the computer readable media, the
candidates include magnetic recording media, optical record-
ing media, and carrier wave media.

[0051] In addition, terms like ‘include’, ‘comprise’, and
‘have’ should be interpreted in default as inclusive or open
rather than exclusive or closed unless expressly defined to the
contrary. All the terms that are technical, scientific or other-
wise agree with the meanings as understood by a person
skilled in the art unless defined to the contrary. Common
terms as found in dictionaries should be interpreted in the
context of the related technical writings not too ideally or
impractically unless the present disclosure expressly defines
them so.

[0052] Although exemplary embodiments of the present
disclosure have been described for illustrative purposes, those
skilled in the art will appreciate that various modifications,
additions and substitutions are possible, without departing
from essential characteristics of the disclosure. Therefore,
exemplary embodiments of the present disclosure have not
been described for limiting purposes. Accordingly, the scope
of the disclosure is not to be limited by the above embodi-
ments but by the claims and the equivalents thereof.

CROSS-REFERENCE TO RELATED
APPLICATION

[0053] Ifapplicable, this application claims priority under
35 US.C §119(a) of Patent Application No. 10-2010-
0055906, filed on Jun. 14,2010 in Korea, the entire content of
which is incorporated herein by reference. In addition, this
non-provisional application claims priority in countries,
other than the U.S., with the same reason based on the Korean
Patent Application, the entire content of which is hereby
incorporated by reference.

1. An ultrasonic diagnostic apparatus comprising:

a touch panel for detecting a touch position;

a display for displaying images in response to ultrasonic
waves radiated from a probe and reflections of the ultra-
sonic waves; and

a graphic control unit for displaying an input panel layout
corresponding to the touch panel on the display, select-
ing a position on the input panel layout corresponding to
the touch position detected by the touch panel, and per-
forming a control operation corresponding to the posi-
tion selected on the input panel layout.

2. The ultrasonic diagnostic apparatus of claim 1, wherein
the touch panel is installed on the same plane as a control
panel in which one or more of a keyboard, a switch, and a
track ball are installed.

3. The ultrasonic diagnostic apparatus of claim 1, wherein
the graphic control unit adjusts one or more of position, size,
and rotation of the input panel displayed within the display in
response to a selection from a user.
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4. A graphic environment control device for controlling
graphic environment displayed on a display of an ultrasonic
diagnostic apparatus, the graphic environment control device
comprising:

an input panel layout display unit for displaying an input
panel layout corresponding to a touch panel on the dis-
play;

a touch position calculation unit for calculating a touch
position corresponding to a touch on the touch panel;

a screen position determining unit for determining a posi-
tion corresponding to a calculated touch position within
the input panel layout; and

a control execution unit for executing a control function
corresponding to a determined position.

5. The graphic environment control device of claim 4,
further comprising an input display unit for indicating on the
display that the position is determined.

6. The graphic environment control device of claim 4,
wherein the input panel layout display unit displays selection
menus for a plurality of different varieties of the input panel
layout, and displays an input panel layout corresponding to a
menu selected by a user from among displayed selection
menus.

7. The graphic environment control device of claim 4,
wherein the input panel layout display unit displays selection
menus for one or more of position adjustment, size adjust-
ment, and rotation adjustment of the input panel layout, and
displays the input panel layout with one or more of position,
size and rotation adjusted in response to a selected menu from
among displayed selection menus by a user.

8. A graphic environment control method for controlling
graphic environment displayed on a display of an ultrasonic
diagnostic apparatus, the graphic environment control
method comprising:

displaying an input panel layout corresponding to a touch
panel on the display;

calculating a touch position corresponding to a touch
detected on the touch panel;

determining a position corresponding to a calculated touch
position within the input panel layout; and

executing a control function corresponding to a determined
position.

9. The graphic environment control method of claim 8,
further comprising indicating the determined position on the
display.

10. The graphic environment control method of claim 8,
wherein the process of displaying the input panel layout com-
prises displaying selection menus for a plurality of different
varieties of the input panel layout, and displaying an input
panel layout corresponding to a selected menu from among
displayed selection menus by a user.

11. The graphic environment control method of claim 8,
wherein the process of displaying the input panel layout com-
prises displaying selection menus for one or more of position
adjustment, size adjustment, and rotation adjustment of the
input panel layout, and displaying the input panel layout with
one or more of position, size and rotation adjusted in response
to a selected menu from among displayed selection menus by
a user.
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