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(57) The present invention relates to a control panel
for use in an ultrasonic diagnostic apparatus, which en-
ables a user to input various commands via one input
device, thereby providing convenience in use. The ultra-
sonic diagnostic apparatus includes a control part for
controlling operations thereof and the control panel is
configured to transfer an input made by a user to the
control part. The control panel comprises: a first input

Control panel for use in an ultrasonic diagnostic apparatus

device having a pointing function or a scrolling function;
and a second input device disposed around the first input
device, the second input device having a plurality of input
sections and generating a signal when the user manip-
ulates each input section. A command corresponding to
the signal from the second input device is key-mapped
by the control part.
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Description

[0001] The present invention generally relates to a
control panel for use in an ultrasonic diagnostic appara-
tus, and more particularly to a control panel for use in an
ultrasonic diagnostic apparatus that enables a user to
input various commands by using one input device.
[0002] An ultrasonic diagnostic apparatus is a medical
device for obtaining an ultrasound image of a target re-
gion in an object. By obtaining such an image, clinical
information of the target region (e.g., lesion or neoplasm
information of internal organs, fetus information, etc.) can
be provided.

[0003] Fig. 1illustrates a conventional ultrasonic diag-
nostic apparatus 1, which comprises: a main body 20; a
probe 30 for radiating an ultrasonic wave to a target re-
gion and receiving an echo signal reflected from the tar-
getregion; a monitor 40 for displaying ultrasound images;
and a control panel 10 for inputting commands.

[0004] Fig. 2 illustrates the control panel of the con-
ventional ultrasonic diagnostic apparatus. The control
panel 10 includes a touchscreen 11, a trackball 12, a
keyboard 13, a plurality of keys/terminals 14 and the like.
For example, the touchscreen 11 displays the operating
state of the conventional ultrasonic diagnostic apparatus
1 and generates a signal by a user’s touch. The trackball
12 may be used for pointing or scrolling purposes. The
keyboard 13 may be used for inputting letters or figures.
The keys/terminals 14 may be used for selecting a diag-
nosis mode or adjusting output signals or ultrasound im-
ages.

[0005] When the user performs an ultrasonic diagno-
sis, the user generally holds the probe in one hand and
moves the probe upon the skin of a patient. The user
then generally manipulates the input devices (i.e., the
touchscreen 11, the trackball 12, the keyboard 13 or the
keys/terminals 14) of the control panel 10 with the other
hand.

[0006] However, since the input devices are scattered
on the control panel, it is inconvenient and troublesome
to manipulate the different types of input devices. Thus,
performing the ultrasonic diagnosis can take a very long
time.

[0007] The present invention provides a control panel
of an ultrasonic diagnostic apparatus that enables a user
to input various commands through one input device
without needing to handle several input devices at once,
thereby providing convenience in use.

[0008] In accordance with the invention as embodied
broadly herein, there is provided a control panel for use
in an ultrasonic diagnostic apparatus. The ultrasonic di-
agnostic apparatus includes a control part for controlling
the operations thereof and the control panel is configured
to transfer an input made by a user to the control part.
The control panel comprises the following: a first input
device having a pointing function or a scrolling function;
and a second input device disposed around the first input
device and having a plurality of input sections, the second
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input device being configured to generate a signal when
the user manipulates each input section, wherein a com-
mand corresponding to the signal from the second input
device is key-mapped by the control part.

[0009] In the present invention, the second input de-
vice includes: an annular pad disposed around the first
input device; and at least one sensor disposed under the
annular pad for generating the signal according to a pres-
sure exerted to the annular pad and transferring the sig-
nal to the control part.

[0010] The second input device may further include:
an annular dial disposed around the first input device;
and a plurality of switches disposed under the annular
dial for generating the signal when the annular dial con-
tacts thereto and transferring the signal to the control part.
[0011] The control panel further comprises a device
for indicating the command, which is key-mapped by the
control part. The command-indicating device is control-
led by the control part.

[0012] The command-indicating device includes: a
plurality of LEDs positioned adjacent to the respective
input sections; and a plurality of labels for representing
the key-mapped command. Each label is provided on the
control panel corresponding to each LED.

[0013] The command-indicating device includes a dis-
play device selected from the group consisting of a 7-
segment display device, a dot matrix display device and
a liquid crystal display device.

[0014] When the command, which corresponds to the
signal from the second input device, is a diagnosis mode,
the control part matches a subsequent signal from the
second input device to a subcommand subordinate to
the chosen diagnosis mode.

[0015] The above features of the present invention will
become more apparent from the following descriptions
of the preferred embodiments given in conjunction with
the accompanying drawings.

Fig. 1is a perspective view illustrating a conventional
ultrasonic diagnostic apparatus.

Fig. 2is a perspective view illustrating a conventional
control panel of the ultrasonic diagnostic apparatus
shown in Fig. 1.

Fig. 3 is a partial perspective view illustrating a con-
trol panel constructed in accordance with a first pre-
ferred embodiment of the present invention.

Fig. 4 is a schematic cross-sectional view along the
line A-A in Fig. 3.

Fig. 5 is a plan view of the control panel shown in
Fig. 3.

Fig. 6 is a block diagram illustrating the constitution
of the control panel shown in Fig. 3.

Fig. 7 is a partial plan view of the control panel show-
ing an alternative configuration of a second input de-
vice.

Fig. 8 is a partial perspective view illustrating a con-
trol panel constructed in accordance with a second
preferred embodiment of the present invention.
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Fig. 9 is a schematic cross-sectional view along the
line B-B in Fig. 8.

Figs. 10 and 11 are partial plan views of a control
panel constructed in accordance with a third pre-
ferred embodiment of the present invention.

Fig. 12 is a block diagram illustrating the constitution
of the control panel shown in Figs. 10 and 11.

[0016] The preferred embodiments of the present in-
vention will now be described with reference to the ac-
companying drawings.

[0017] A control panel of the present invention is em-
ployed in an ultrasonic diagnostic apparatus. The ultra-
sonic diagnostic apparatus has a control part (not shown)
for controlling the operations related to ultrasonic diag-
nosis. Alternatively, the control part may be provided in
the control panel. The control panel of the present inven-
tion may have various input devices thereon, each of
which can transfer an input made by the user to the con-
trol part as a signal. The input device may include a touch-
screen, a trackball, a keyboard, keys, terminals and the
like.

[0018] The control panel of the present invention fur-
ther includes another input device, which is configured
to have a plurality of input sections as well as to sense
the input made by the user at each input section, thereby
enabling a multiple input. Each signal from each input
section can be matched to a specific command by the
control part. Such function of the control part, wherein a
specific command is performed in response to a specific
signal by the control part, is generally known as "key-
mapping."

[0019] Fig. 3 shows a partial perspective view of a con-
trol panel constructed in accordance with a first preferred
embodiment of the present invention. Fig. 3 shows a por-
tion of the control panel with another input device provid-
ed thereon. Fig. 4 shows a schematic cross-sectional
view along the line A-Ain Fig. 3. Fig. 5 shows a plan view
of the control panel shown in Fig. 3.

[0020] Referring now to Figs. 3 to 5, the control panel
100 of the present invention comprises: a first input de-
vice 110 having a pointing function and/or a scrolling
function; and a second input device 120 disposed around
the first input device 110 and enabling a multiple input.

[0021] In the present invention, the first input device
110 is preferably a trackball input device. The first input
device 110 has pointing and scrolling functions. The first
input device 110 includes a ball 111 to be rolled by the
user and a sensing part 112 disposed under the ball 111
for sensing the movement of the ball 111. The sensing
part 112 senses the movement of the ball 111 caused
by the user and transfers a corresponding signal to the
control part. The first input device 110 serves to move a
pointer displayed on the touchscreen or scroll diagnostic
records of a patient to be displayed on the touchscreen.
[0022] The second input device 120 can sense the us-
er’s touch or rubbing similar to a "touchpad." The second
input device 120 includes: an annular pad 121 that can
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be touched or rubbed with the user’s finger; and a sensing
part 122 disposed under the annular pad 121 and gen-
erating a signal. The sensing part 122 is configured to
sense the changes in pressure exerted onto the annular
pad 121 when the user touches or rubs the annular pad
121 and to generate a signal corresponding thereto. As
for the sensing part 122, a plurality of sensors for sensing
pressure may be disposed along the circumferential di-
rection of the annular pad 121. Alternatively, a single sen-
sor, which has an annular shape similar to the annular
pad 121 and is configured to sense pressure, may be
disposed.

[0023] Since the second inputdevice 120 is configured
to have an annular shape, the second input device 120
can be divided into several input sections. The signals
generated from the respective input sections of the sec-
ond input device 120 are key-mapped by the control part
and different commands corresponding to the signals are
performed. Accordingly, the second input device 120 en-
ables a multiple input. The second input device 120 will
now be described in detail by way of an example in which
it is divided into four input sections.

[0024] AsshowninFig. 5, the second input device 120
includes four input sections 120a to 120d, through which
at least four different inputs can be made. Also, four dif-
ferent commands can be performed by means of key-
mapping of the control part. Accordingly, the user is re-
lieved from the inconvenience of handling several input
devices scattered on the control panel when operating
the ultrasonic diagnostic apparatus.

[0025] Fig.6isa block diagram that illustrates the con-
stitution of the control panel shown in Fig. 3. When the
user touches or rubs the surface of the annular pad 121
relating to the first input section 120a of the second input
device 120, the sensing part 122, which is positioned
under the annular pad 121 relating to the first input sec-
tion 121, senses an input made by the user. The sensing
part 122 transfers a signal, which corresponds to such
input, to the control part 131. The control part 131 selects
a command corresponding to the signal from the first
input section 120a after interacting with a memory part
132 and then outputs the selected command to a working
part 133. As aresult, the ultrasound diagnostic apparatus
performs an operation that is associated with the selected
command. The control part 131 is preset or programmed
so as to match the signal from each input section to the
command related thereto as well as to perform the se-
lected command. The commands corresponding to the
signals from the second input device 120 are saved in
the memory part 132. Such commands may be per-
formed when the user handles various input devices (i.e.,
touchscreen, keyboard, keys, terminals, etc), which may
be provided on the control panel 100.

[0026] In actual ultrasonic diagnosis, the signal from
any input section of the second input device 120 can be
key-mapped so as to correspond to a command for
choosing a diagnosis mode. In such a case, if the user
chooses any one of the diagnosis modes, then the control
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part 131 can match each subsequent signal from each
input section 120a to 120d to each subcommand subor-
dinate to the chosen diagnosis mode. For example, in
case any one of the diagnosis modes is chosen, the sig-
nal from the first input section 120a can be key-mapped
so that the depth of an ultrasonic image can be changed.
Also, the signal from the second input section 120b can
be key-mapped such that the zoom effect such as "zoom
in" or "zoom out" can be provided. Further, the signal
from the third or fourth input section 120c or 120d can
be key-mapped such that the chosen mode may be
changed into any other diagnosis mode. In the case of
the depth change or zoom effect, these operations can
be made when the user rubs the first or second input
section 120a or 120b with his/her finger. Particularly,
when the user touches the second input section 120b,
all the input sections of the second input device 120 may
be key-mapped once again such that "zoom in" or "zoom
out" can be performed according to the rubbing direction.
[0027] Fig. 7 is a partial plan view of the control panel
100 showing an alternative configuration of the second
input device 120. A number of sectioned pads may be
arranged around the first input device 110. Referring now
to Fig. 7, four sectioned pads 121a’ to 121d’ are provided
around thefirstinput device 110 on the control panel 100.
Since four sectioned pads 121 a’ to 121 d’ are separately
arranged around the first input device 110, the user can
handle each sectioned pad 121a’ to 121d’ with more def-
inite touching sensations.

[0028] Fig. 8 is a partial perspective view illustrating a
control panel, which is in accordance with a second pre-
ferred embodiment of the present invention. Fig. 9 is a
schematic cross-sectional view along the line B-B in Fig.
8.

[0029] In addition to the firstinput device 110, the con-
trol panel 200 comprises a second input device 220 ca-
pable of sensing presses and turns caused by the user
(similar to a "jog dial"). The second input device 220 in-
cludes a dial 221 having an annular disk shape and a
sensing part 222 disposed along and under the dial 221.
Accordingly, in the present embodiment, the user makes
inputs by pressing a portion of the dial 221 or turning the
dial 221 in one direction.

[0030] The sensing part 222 comprises a plurality of
switches, which can be activated to generate a signal
when a portion of the dial 221 is pressed down by the
user and contacts one or more switches.

[0031] Since the second inputdevice 220 is configured
to have an annular shape, the second input device 220
can be divided into several input sections. When the user
presses down any portion of the dial 221 relating to any
one of the input sections, the switch/switches 222 relating
to the input section becomes activated to generate a sig-
nal. A command associated with such input section can
then be performed through the key-mapping of the con-
trol part. Accordingly, the second input device 220 ena-
bles a multiple input. Also, when the second input device
220 is turned in one direction by the user, a signal related
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to the turning direction of the second input device 220 is
generated, while some switches 222 are sequentially ac-
tivated along the turning direction. Therefore, acommand
such as "zoom in", "zoom out" or depth change can be
performed.

[0032] Figs. 10 and 11 are partial plan views of a con-
trol panel, which is in accordance with a third preferred
embodiment of the present invention. The control panel
300 of the present embodiment comprises: the first input
device 110;the second input device 120 disposed around
the first input device 110 (as described above); and a
command-indicating device 330 or 330’ disposed adja-
cent to the second input device 120 for indicating key-
mapped commands when the user handles the second
input device 120.

[0033] The control panel 300 shown in Fig. 10 is pro-
vided with the command-indicating devices 330, which
are arranged adjacent to each input section of the second
input device 120. The command-indicating device 330
includes a plurality of LEDs 331 and a plurality of labels
332 attached to the control panel 300 so as to correspond
to each LED. On each label 332, words or symbols are
printed to indicate a command, which can be performed
through key-mapping when the user touches one of the
input sections of the second input device 120. If the user
handles the second input device 120, then the command
associated with the input section of the second input de-
vice 120 is performed through key-mapping. Atthe same
time, the LED, which corresponds to the label 332 having
the words or symbols indicating such command, is turned
on. Then, the user reads the words or symbols of the
label adjacent to the LED. By doing so, it becomes pos-
sible to indicate the selected command.

[0034] The control panel 300 shown in Fig. 11 is pro-
vided with a command-indicating device 330’ such as a
display device. The command-indicating device 330’
may be disposed adjacent to the second input device
120 or in any suitable place on the control panel 300
where the user can readily see it. The command-indicat-
ing device 330’ includes a 7-segment display device, a
dot matrix display device or a liquid crystal display device.
Accordingly, the command-indicating device 330’ can
display the command, which is selected when the user
handles the second input device 120, as words or sym-
bols. Particularly, when a liquid crystal display device is
employed, since each selected command can be dis-
played as a symbol or an icon, the user can recognize
the selected command more visually.

[0035] Fig. 12 is a block diagram showing the consti-
tution of the control panel 300, which is shown in Figs.
10 and 11. The command-indicating device 330 or 330’
is controlled by the control part 131. When the signal is
generated from any input section of the second input de-
vice 120, the control part 131 activates the command-
indicating device 330 or 330’ to thereby indicate the com-
mand selected through key-mapping. Alternatively, in
case the control panel 300 is provided with the touch-
screen 11 (shown in Fig. 2), the control part 131 can
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enable the touchscreen 11 to directly display the selected
command thereon without necessitating the command-
indicating device 330 or 330'.

[0036] As described above in detail, the control panel,
which is in accordance with the present invention, ena-
bles a user to input various commands via one input de-
vice without needing to handle several input devices at
once. Consequently, convenience in use is enhanced
and rapid ultrasonic diagnosis can be provided.

[0037] While the presentinvention has been described
and illustrated with respect to a preferred embodiment
of the invention, it will be apparent to those skilled in the
art that variations and modifications are possible without
deviating from the broad principles and teachings of the
present invention, which should be limited solely by the
scope of the claims appended hereto.

Claims

1. A control panel for use in an ultrasonic diagnostic
apparatus, the ultrasonic diagnostic apparatus in-
cluding a control part for controlling operations there-
of and the control panel being configured to transfer
an input made by a user to the control part,
the control panel comprising:

a first input device having a pointing function or
a scrolling function; and

a second input device disposed around the first
input device, the second input device having a
plurality of input sections and generating asignal
when the user manipulates each input section;

wherein a command corresponding to the signal
from the second input device is key-mapped by the
control part.

2. The control panel of Claim 1, wherein the second
input device includes: an annular pad disposed
around the first input device; and at least one sensor
disposed under the annular pad for generating the
signal according to a pressure exerted to the annular
pad and transferring the signal to the control part.

3. The control panel of Claim 1, wherein the second
input device includes: an annular dial disposed
around thefirstinput device; and a plurality of switch-
es disposed under the annular dial for generating
the signal when the annular dial contacts thereto and
transferring the signal to the control part.

4. The control panel of Claim 1, wherein the control
panel further comprises a device for indicating the
command key-mapped by the control part, the com-
mand-indicating device being controlled by the con-
trol part.
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5.

The control panel of Claim 4, wherein the command-
indicating device includes: a plurality of LEDs dis-
posed adjacent to the respective input sections; and
a plurality of labels for representing the key-mapped
command, wherein each label is attached to the con-
trol panel corresponding to each LED.

The control panel of Claim 4, wherein the command-
indicating device includes a display device selected
from the group consisting of a 7-segment display de-
vice, a dot matrix display device and a liquid crystal
display device.

The control panel of Claim 1, wherein when the com-
mand corresponding to the signal from the second
input device is a diagnosis mode, the control part
matches a subsequent signal from the second input
device to a subcommand subordinate to the chosen
diagnosis mode.
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