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ULTRASONIC DIAGNOSTIC APPARATUS
AND METHOD FOR GENERATING
COMMANDS IN ULTRASONIC DIAGNOSTIC
APPARATUS

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application claims the benefit of Korean Patent
Application No. 10-2008-0114017, filed on Nov. 17, 2008, in
the Korean Intellectual Property Office, the entire contents of
which are incorporated herein by reference.

BACKGROUND

[0002] 1.Field of the Invention

[0003] The present invention relates to an ultrasonic diag-
nostic apparatus that may analyze a pattern of a contact,
sensed via a touch panel, and thereby may operate according
to a command signal corresponding to the pattern, and a
method of generating the command signal at the ultrasonic
diagnostic apparatus.

[0004] 2. Description of the Related Art

[0005] An ultrasonic diagnostic apparatus may be one of
representative medical equipments. Basically, the ultrasonic
diagnostic apparatus may periodically convert, to electrical
signals, information carried in ultrasonic waves that are emit-
ted towards a human body and then are returned to the ultra-
sonic diagnostic apparatus due to a piezoelectric effect of a
probe, and may display the converted electrical signals on a
screen. Specifically, without a need to incise adiseased part of
the human body, the ultrasonic diagnostic apparatus may
obtain information associated with the inside of the human
body.

[0006] The conventional ultrasonic diagnostic apparatus
may include various types of functional keys such as a char-
acter/number input key to enable a user to input a command
and information into a system, a track ball that is an auxiliary
input instrument of a host system, a mode selection key to
convert a system mode, an encoder to adjust an output signal
ofthehost system or a screen state, a time-gain control (TGC)
terminal, and the like.

[0007] As described above, in the conventional art, the
ultrasonic diagnostic apparatus is controlled using the track
ball and thus a separate functional key is required for an
operation that is uncontrollable using the track ball. As the
separate functional key is added, the size of a control panel of
the ultrasonic diagnostic apparatus may increase.

[0008] Currently, various types of portable devices with a
touch panel are being developed, for example, a notebook
computer, a personal digital assistant (PDA), a mobile phone,
and the like. A user of the portable device may contact with
the touch panel using a pen or a finger to perform pre-regis-
tered operations and to thereby readily control the portable
device. Specifically, the portable device may enhance a utility
for an existing limited space, using the touch panel.

[0009] Accordingly, there is a need for a technology that
may generate a command signal to operate an ultrasonic
diagnostic apparatus using a multi-touch panel instead of
using a track ball with a relatively large space limitation.

SUMMARY

[0010] An aspect of the present invention provides an ultra-
sonic diagnostic apparatus that may analyze a pattern of a
contact, sensed via a touch panel, and thereby may operate
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according to acommand signal corresponding to the analyzed
pattern, and a method of generating the command signal at the
ultrasonic diagnostic apparatus.

[0011] Another aspect of the present invention also pro-
vides an ultrasonic diagnostic apparatus that may readily
generate a command signal capable of operating the ultra-
sonic diagnostic apparatus using a multi-touch panel, instead
of using a track ball with a relatively large space limitation,
and a method of generating the command signal at the ultra-
sonic diagnostic apparatus.

[0012] Another aspect of the present invention also pro-
vides an ultrasonic diagnostic apparatus that may generate a
command signal by further considering a number of contacts,
when a plurality of contacts are identified as the same pattern
within a predetermined period of time, that is, when multiple
touches are sensed via a touch panel, and thereby may per-
form more various operations, and a method of generating the
command signal at the ultrasonic diagnostic apparatus.
[0013] Another aspect of the present invention also pro-
vides an ultrasonic diagnostic apparatus that may register a
command signal, retrieved according to a user’s selection, in
correspondence to a pattern of a contact and thereby enables
the user to more readily remember the pattern matching the
command signal, and a method of generating the command
signal at the ultrasonic diagnostic apparatus.

[0014] Another aspect of the present invention also pro-
vides an ultrasonic diagnostic apparatus that may readily
generate a command signal capable of operating the ultra-
sonic diagnostic apparatus using a touch panel and thereby
may reduce a size of a control panel to achieve a miniature and
alightness of the ultrasonic diagnostic apparatus, and enables
a user to intuitively simply control the ultrasonic diagnostic
apparatus via a contact, and thereby may enhance a manipu-
lation ability, and a method of generating the command signal
at the ultrasonic diagnostic apparatus.

[0015] According to an aspect of the present invention,
there is provided an ultrasonic diagnostic apparatus includ-
ing: a touch panel unit to sense a contact; a pattern identifi-
cation unit to identify a pattern of the sensed contact; and a
command generation unit to generate a command signal cor-
responding to the identified pattern, as a response to the
contact.

[0016] According to another aspect of the present inven-
tion, there is provided a method of generating a command
signal at an ultrasonic diagnostic apparatus, the method
including: sensing a contact; identifying a pattern of the
sensed contact; and generating a command signal corre-
sponding to the identified pattern, as a response to the contact.
[0017] Additional aspects, features, and/or advantages of
the invention will be set forth in part in the description which
follows and, in part, will be apparent from the description, or
may be learned by practice of the invention.

Effect

[0018] According to embodiments of the present invention,
it is possible to readily generate a command signal capable of
operating the ultrasonic diagnostic apparatus using a multi-
touch panel, instead of using a track ball with a relatively large
space limitation.

[0019] Also, according to embodiments of the present
invention, when a plurality of contacts are identified as the
same pattern within a predetermined period of time, that is,
when multiple touches are sensed via a touch panel, it is
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possible to generate a command signal by further considering
a number of contacts and thereby perform more various
operations.

[0020] Also, according to embodiments of the present
invention, it is possible to register a command signal,
retrieved according to a user’s selection, in correspondence to
apattern ofa contact. Through this, the user may more readily
remember the pattern matching the command signal.

[0021] Also, according to embodiments of the present
invention, it is possible to readily generate a command signal
capable of operating the ultrasonic diagnostic apparatus using
a touch panel. Through this, since a size of a control panel
may be reduced, it is possible to achieve a miniature and a
lightness of an ultrasonic diagnostic apparatus. Also, since a
user may intuitively simply control the ultrasonic diagnostic
apparatus via a contact, it is possible to enhance a manipula-
tion ability.

BRIEF DESCRIPTION OF THE DRAWINGS

[0022] Theseand/or otheraspects, features, and advantages
of the invention will become apparent and more readily
appreciated from the following description of exemplary
embodiments, taken in conjunction with the accompanying
drawings of which:

[0023] FIG.1isablock diagram illustrating a configuration
ofan ultrasonic diagnostic apparatus according to an embodi-
ment of the present invention;

[0024] FIGS. 2A and 2B illustrate examples of a menu list
to register, in a database, a command signal in correspon-
dence to a pattern at an ultrasonic diagnostic apparatus
according to an embodiment of the present invention;
[0025] FIGS. 3A through 3C illustrate examples of a menu
list to register, in a database, a command signal in correspon-
dence to a pattern at an ultrasonic diagnostic apparatus
according to another embodiment of the present invention;
[0026] FIGS. 4A and 4B illustrate examples of a command
signal registered by further considering a number of contacts
included in a contact group as a plurality of contacts are
sensed at an ultrasonic diagnostic apparatus according to an
embodiment of the present invention; and

[0027] FIG.5 is a flowchart illustrating a method of gener-
ating a command signal at an ultrasonic diagnostic apparatus
according to an embodiment of the present invention.

DETAILED DESCRIPTION

[0028] Reference will now be made in detail to exemplary
embodiments of the present invention, examples of which are
illustrated in the accompanying drawings, wherein like ref-
erence numerals refer to the like elements throughout. Exem-
plary embodiments are described below to explain the present
invention by referring to the figures.

[0029] FIG.1isablock diagram illustrating a configuration
of an ultrasonic diagnostic apparatus 100 according to an
embodiment of the present invention.

[0030] The ultrasonic diagnostic apparatus 100 may
include a touch panel unit 110, a pattern identification unit
120, a command generation unit 130, a database 140, and a
grouping unit 150.

[0031] Theultrasonic diagnostic apparatus 100 may sense a
contact via the touch panel unit 110 and identify a pattern of
the sensed contact via the pattern identification unit 120.
[0032] Here, the touch panel unit 110 denotes an input
device or an interface of the ultrasonic diagnostic apparatus
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100. The touch panel unit 110 may sense the contact, caused
by a pen or a finger, to determine an input of the ultrasonic
diagnostic apparatus 100.

[0033] The touch panel unit 110 may be embodied into
various types, for example, a touch screen, a touch sensor, and
the like, that are included in a display device such as a liquid
crystal display (LCD).

[0034] Here, the pattern may denote an operation that is
performed in a state where the sensed contact is maintained.
The pattern identification unit 120 may identify the pattern of
the sensed contact as any one of a click, a drag, an extend, a
gather, and a rotate.

[0035] For example, when an operation of pressing a pre-
determined point, or an operation of pressing and then releas-
ing the predetermined point is performed, the pattern identi-
fication unit 120 may identify the pattern of the contact as a
‘click’. Also, when an operation of dragging the predeter-
mined point while maintaining the contact is performed, the
pattern identification unit 120 may identify the pattern of the
contact as a ‘drag’. Also, when an operation of rotating the
predetermined point while pressing the point to maintain the
contact is performed, the pattern identification unit 120 may
identify the pattern of the contact as a ‘rotate’. Also, when an
operation of sensing a plurality of contacts and extending a
distance between the plurality of contacts is performed, the
pattern identification unit 120 may identify the pattern of the
contact as an ‘extend’. Also, when an operating of sensing the
plurality of contacts and narrowing the distance between the
plurality of contacts is performed, the pattern identification
unit 120 may identify the pattern of the contact as a ‘gather’.
[0036] The command generation unit 130 may generate a
command signal corresponding to the identified pattern, as a
response to the contact.

[0037] Specifically, as the contact is sensed, the command
generation unit 130 may generate the command signal corre-
sponding to the pattern of the contact and thereby enable the
ultrasonic diagnostic apparatus 100 to operate according to
the command signal. Accordingly, the ultrasonic diagnostic
apparatus 100 may be intuitively simply operated via the
contactand thus it is possible to efficiently enhance a manipu-
lation ability.

[0038] For example, when the pattern is identified as the
above ‘click’, the command generation unit 130 may gener-
ate, as the response to the contact, the command signal asso-
ciated with at least one of a set, an exist and a change.
[0039] Also, when the pattern is identified as the above
‘drag’, the command generation unit 130 may generate, as the
response to the contact, a command signal associated with at
least one of a pointer movement, a region of interest (ROI)
box movement, an image movement, a forward movement, a
backward movement, an increase in a screen brightness, and
a decreases in the screen brightness.

[0040] Also, when the pattern is identified as the above
‘extend’, the command generation unit 130 may generate, as
the response to the contact, acommand signal associated with
an image size enlargement or a ROI box size enlargement
[0041] Also, when the pattern is identified as the above
‘gather’, the command generation unit 130 may generate, as
the response to the contact, acommand signal associated with
an image size reduction or an ROI box size reduction.
[0042] Also, when the pattern is identified as the above
‘rotate’, the command generation unit 130 may generate, as
the response to the contact, acommand signal associated with
an image rotation or an indicator rotation.
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[0043] According to an embodiment of the present inven-
tion, it is possible to readily generate a command signal
capable of operating an ultrasonic diagnostic apparatus using
a multi-touch panel, instead of using a track ball with a
relatively large space limitation.

[0044] Also, according to an embodiment of the present
invention, it is possible to readily generate a command signal
capable of operating an ultrasonic diagnostic apparatus using
a touch panel. Through this, since a size of a control panel is
reduced, it is possible to achieve a miniature and a lightness of
the ultrasonic diagnostic apparatus.

[0045] Here, the term ‘ROI box’ may be a region that is
designated by a user, as an ROI, in an image, for example, an
ultrasound image displayed on a screen of the ultrasonic
diagnostic apparatus 100.

[0046] Also, the ultrasonic diagnostic apparatus 100 may
maintain the database 140 to register a command signal,
retrieved according to the user’s selection on a menu list, in
correspondence to a pattern associated with the menu list. The
command generation unit 130 may generate the command
signal that is registered in the database 140 in correspondernce
to the identified pattern.

[0047] For example, according to an embodiment of the
present invention, the ultrasonic diagnostic apparatus 100
may register, in the database 140 and in correspondence to
each pattern, a command signal that is selected by the user in
menu lists shown in FIGS. 2 through 3.

[0048] FIGS. 2A and 2B illustrate examples of a menu list
to register, in a database, a command signal in correspon-
dence to a pattern at an ultrasonic diagnostic apparatus
according to an embodiment of the present invention.
[0049] FIG. 2A illustrates a menu list to register a com-
mand signal associated with a pattern ‘click’.

[0050] The menu list may include command signals ‘set’,
‘exist’, ‘change’, ‘user designation’, and the like, that may be
registered in correspondence to the pattern ‘click’. According
to an embodiment of the present invention, the ultrasonic
diagnostic apparatus 100 of FIG. 1 may register, in the data-
base 140 and in correspondence to the pattern ‘click’, a com-
mand signal ‘set” 201 that is selected by the user in the menu
list. Also, when the command signal ‘user designation’ is
selected in the menu list in correspondence to the pattern
‘click’, the ultrasonic diagnostic apparatus 100 may register,
in the database 140 and in correspondence to the pattern
‘click’, a new command signal that is not included in the
menu list.

[0051] Whena contact is sensed and a pattern ofthe contact
is identified as the ‘click’, the command generation unit 130
may generate, as a response to the contact, the command
signal ‘set’ that is registered in the database 140 in correspon-
dence to the pattern ‘click’. The ultrasonic diagnostic appa-
ratus 100 may perform setting according to the command
signal ‘set’.

[0052] FIG. 2B illustrates a menu list to register a command
signal associated with a pattern ‘drag’.

[0053] The menu list may include command signals
‘pointer movement’, ‘ROI box movement’, ‘image move-
ment’, ‘forward movement’, ‘backward movement’,
‘increase in a screen brightness’, ‘decreases in the screen
brightness’, ‘user designation’, and the like, that may be
registered in correspondence to the pattern ‘drag’. According
to an embodiment of the present invention, the ultrasonic
diagnostic apparatus 100 of FIG. 1 may register, in the data-
base 140 and in correspondence to the pattern ‘drag’, a com-
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mand signal ‘pointer movement’ 202 that is selected by the
user in the menu list. Also, when the command signal ‘user
designation’ is selected in the menu list in correspondence to
the pattern ‘drag’, the ultrasonic diagnostic apparatus 100
may register, in the database 140 and in correspondence to the
pattern ‘drag’, a new command signal that is not included in
the menu list.

[0054] When a contact is sensed and a pattern of the contact
is identified as the ‘drag’, the command generation unit 130
may generate, as a response to the contact, the command
signal ‘pointer movement’ that is registered in the database
140 in correspondence to the pattern ‘drag’. The ultrasonic
diagnostic apparatus 100 may move a pointer according to the
command signal ‘pointer movement’.

[0055] FIGS. 3A through 3C illustrate examples of a menu
list to register, in a database, a command signal in correspon-
dence to a pattern at an ultrasonic diagnostic apparatus
according to an embodiment of the present invention.
[0056] FIG. 3A illustrates a menu list to register a com-
mand signal associated with a pattern ‘extend’.

[0057] The menu list may include command signals ‘image
size enlargement’, ‘ROI box size enlargement’, ‘user desig-
nation’, and the like, that may be registered in correspondence
to the pattern ‘extend’. According to an embodiment of the
present invention, the ultrasonic diagnostic apparatus 100 of
FIG. 1 may register, in the database 140 and in correspon-
dence to the pattern ‘extend’, a command signal ‘image size
enlargement’ 301 that is selected by the user in the menu list.
Also, when the command signal ‘user designation’is selected
in the menu list in correspondence to the pattern ‘extend’, the
ultrasonic diagnostic apparatus 100 may register, in the data-
base 140 and in correspondence to the pattern ‘extend’, a new
command signal that is not included in the menu list.

[0058] When a contact is sensed and a pattern of the contact
is identified as the ‘extend’, the command generation unit 130
may generate, as a response to the contact, the command
signal ‘image size enlargement’ that is registered in the data-
base 140 in correspondence to the pattern ‘extend’. The ultra-
sonic diagnostic apparatus 100 may enlarge an image size
according to the command signal ‘image size enlargement’.
[0059] FIG. 3B illustrates a menulist to register a command
signal associated with a pattern ‘gather’.

[0060] Themenu list may include command signals ‘image
size reduction’, ‘ROI box size reduction’, ‘user designation’,
and the like that may be registered in correspondence to the
pattern ‘gather’. According to an embodiment of the present
invention, the ultrasonic diagnostic apparatus 100 of FIG. 1
may register, in the database 140 and in correspondence to the
pattern ‘gather’, a command signal ‘image size reduction’
302 that is selected by the user in the menu list. Also, when the
command signal ‘user designation’is selected in the menu list
in correspondence to the pattern ‘gather’, the ultrasonic diag-
nostic apparatus 100 may register, in the database 140 and in
correspondence to the pattern ‘gather’, a new command sig-
nal that is not included in the menu list.

[0061] When a contact is sensed and a pattern of the contact
is identified as the “gather’, the command generation unit 130
may generate, as a response to the contact, the command
signal ‘image size reduction’ that is registered in the database
140 in correspondence to the pattern ‘gather’. The ultrasonic
diagnostic apparatus 100 may reduce an image size according
to the command signal ‘image size reduction’.

[0062] FIG.3Cillustrates a menulist to register a command
signal associated with a pattern ‘rotate’.
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[0063] Themenulist may include command signals ‘image
rotation’, “indicator rotation’, ‘user designation’, and the like,
that may be registered in correspondence to the pattern
‘rotate’. According to an embodiment of the present inven-
tion, the ultrasonic diagnostic apparatus 100 of FIG. 1 may
register, in the database 140 and in correspondence to the
pattern ‘rotate’, the command signal ‘image rotation’ 303 that
is selected by the user in the menu list. Also, when the com-
mand signal ‘user designation’ is selected in the menu list in
correspondence to the pattern ‘rotate’, the ultrasonic diagnos-
tic apparatus 100 may register, in the database 140 and in
correspondence to the pattern ‘rotate’, a new command signal
that is not included in the menu list.

[0064] Whena contact is sensed and a pattern of the contact
is identified as the ‘rotate’, the command generation unit 130
may generate, as a response to the contact, the command
signal ‘image rotation’ that is registered in the database 140 in
correspondence to the pattern ‘rotate’. The ultrasonic diag-
nostic apparatus 100 may rotate an image according to the
command signal ‘image rotation’.

[0065] As described above, according to an embodiment of
the present invention, a command signal retrieved according
to a user’s selection may be registered in correspondence to a
pattern of a contact and thus the user may more readily
remember and use the pattern matching the command signal.
[0066] Also, the grouping unit 150 may group, into a con-
tact group, a plurality of contacts that are sensed within a
predetermined period of time and are identified as the same
pattern. The command generation unit 130 may generate the
command signal by further considering a number of contacts
that are included in the contact group.

[0067] For example, as shown in FIGS. 4A and 4B, the
database 140 may register a command signal corresponding
to a pattern of a contact by considering a number of contacts.
The command generation unit 130 may generate a command
signal corresponding to a ‘number of contacts’ included in a
contact group, among command signals corresponding to the
pattern in the database 140.

[0068] FIGS. 4A and 4B illustrate examples of a command
signal registered by further considering a number of contacts
included in a contact group as a plurality of contacts are
sensed at an ultrasonic diagnostic apparatus according to an
embodiment of the present invention.

[0069] FIG. 4A illustrates an example of the database 140
that registers command signals corresponding to a pattern
‘click’ by further considering a number of contacts.

[0070] Specifically, the database 140 may register a com-
mand signal ‘set’, among the command signals correspond-
ing to the pattern ‘click’, in further correspondence to the
number of contacts, ‘1°. Also, the database 140 may register
a command signal ‘exit’, among the command signals corre-
sponding to the pattern “click’, in further correspondence to
the number of contacts, ‘2. Also, the database 140 may
register a command signal ‘change’, among the command
signals corresponding to the pattern “click’, in further corre-
spondence to the number of contacts, ‘3°. Also, the database
140 may register a command signal ‘user designation’,
among the command signals corresponding to the pattern
‘click’, in further correspondence to the number of contacts,
‘q.

[0071] Accordingly, when the plurality of contacts that are
sensed within the predetermined period of time and are iden-
tified as the same pattern, for example, the pattern “click’, are
grouped into a single contact group, the command generation
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unit 130 may verify the number of contacts included in the
contact group, for example, ‘2’, and then generate the com-
mand signal, for example, ‘exit’ further corresponding to the
verified number of contacts. The ultrasonic diagnostic appa-
ratus 100 may be terminated according to the command sig-
nal ‘exit’.

[0072] FIG. 4B illustrates an example of the database 140
that registers command signals corresponding to a pattern
‘drag’ by further considering a number of contacts.

[0073] Specifically, the database 140 may register a com-
mand signal ‘pointer movement’, among the command sig-
nals corresponding to the pattern ‘drag’, in further correspon-
dence to the number of contacts, ‘1°. Also, the database 140
may register a command signal ‘ROl box movement’, among
the command signals corresponding to the pattern ‘drag’, in
further correspondence to the number of contacts, ‘2°. Also,
the database 140 may register a command signal ‘increase in
a screen brightness’, among the command signals corre-
sponding to the pattern ‘drag’, in further correspondence to
the number of contacts, ‘3’. Also, the database 140 may
register a command signal ‘decrease in a screen brightness’,
among the command signals corresponding to the pattern
‘drag’, in further correspondence to the number of contacts,
‘4. Also, the database 140 may register a command signal
‘user designation’, among the command signals correspond-
ing to the pattern ‘drag’, in further correspondence to the
number of contacts, ‘5°.

[0074] Accordingly, when the plurality of contacts that are
sensed within the predetermined period of time and are iden-
tified as the same pattern, for example, the pattern ‘drag’, are
grouped into a single contact group, the command generation
unit 130 may verify the number of contacts included in the
contact group, for example, ‘3’, and then generate the com-
mand signal, for example, “increase in the screen brightness’
further corresponding to the verified number of contacts. The
ultrasonic diagnostic apparatus 100 may increase the screen
brightness according to the command signal ‘increase in the
screen brightness’.

[0075] As described above, according to an embodiment of
the present invention, when the plurality of contacts are iden-
tified as the same pattern within a predetermined period of
time, that is, when multiple touches are sensed in a touch
panel, it is possible to generate a command signal by further
considering a number of contacts. Through this, the ultra-
sonic diagnostic apparatus 100 may be more variously oper-
ated.

[0076] FIG. 5is a flowchart illustrating a method of gener-
ating a command signal at an ultrasonic diagnostic apparatus
according to an embodiment of the present invention.

[0077] Thecommand signal generating method at the ultra-
sonic diagnostic apparatus according to an embodiment of the
present invention may be performed by the ultrasonic diag-
nostic apparatus 100 of FIG. 1. Hereinafter, the method will
be described with reference to FIGS. 1 and 5.

[0078] Inoperation S510, the ultrasonic diagnostic appara-
tus 100 may maintain the database 140 to register a command
signal, retrieved according to a user’s selection on a menu list,
in corresponderice to a pattern associated with the menu list.
[0079] For example, the ultrasonic diagnostic apparatus
100 may register, in the database 140 and in correspondence
to each pattern, a command signal that is selected by a user in
menu lists as shown in FIGS. 2 through 3. Accordingly, the
user may more readily remember and use the pattern match-
ing the command signal.
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[0080] FIG. 2A illustrates a menu list to register a com-
mand signal associated with a pattern ‘click’.

[0081] The menu list may include command signals ‘set’,
‘exist’, ‘change’, ‘user designation’, and the like, that may be
registered in correspondence to the pattern ‘click’. According
to an embodiment of the present invention, the ultrasonic
diagnostic apparatus 100 of FIG. 1 may register, in the data-
base 140 and in correspondence to the pattern ‘click’, the
command signal ‘set’ 201 that is selected by the user in the
menu list. Also, when the command signal ‘user designation’
is selected in the menu list in correspondence to the pattern
‘click’, the ultrasonic diagnostic apparatus 100 may register,
in the database 140 and in correspondence to the pattern
‘click’, a new command signal that is not included in the
menu list.

[0082] FIG.2Billustrates a menu list to register a command
signal associated with a pattern ‘drag’.

[0083] The menu list may include command signals
‘pointer movement’, ‘ROI box movement’, ‘image move-
ment’, ‘forward movement’, ‘backward movement’,
‘increase in a screen brightness’, ‘decreases in the screen
brightness’, ‘user designation’, and the like, that may be
registered in correspondence to the pattern ‘drag’. According
to an embodiment of the present invention, the ultrasonic
diagnostic apparatus 100 of FIG. 1 may register, in the data-
base 140 in correspondence to the pattern ‘drag’, the com-
mand signal ‘pointer movement’ 202 that is selected by the
user in the menu list. Also, when the command signal “user
designation’ is selected in the menu list in correspondence to
the pattern ‘drag’, the ultrasonic diagnostic apparatus 100
may register, in the database 140 and in correspondence to the
pattern ‘drag’, a new command signal that is not included in
the menu list.

[0084] FIG. 3A illustrates a menu list to register a com-
mand signal associated with a pattern ‘extend’.

[0085] Themenulist may include command signals ‘image
size enlargement’, ‘ROI box size enlargement’, ‘user desig-
nation’, and thelike, that may be registered in correspondence
10 the pattern ‘extend’. According to an embodiment of the
present invention, the ultrasonic diagnostic apparatus 100 of
FIG. 1 may register, in the database 140 and in correspon-
denceto the pattern ‘extend’, the command signal ‘image size
enlargement’ 301 that is selected by the user in the menu list.
Also, when the command signal ‘user designation’ is selected
in the menu list in correspondence to the pattern ‘extend’, the
ultrasonic diagnostic apparatus 100 may register, in the data-
base 140 and in correspondence to the pattern ‘extend’, a new
command signal that is not included in the menu list.

[0086] FIG.3Billustrates a menu list to register a command
signal associated with a pattern ‘gather’.

[0087] Themenu list may include command signals ‘image
size reduction’, ‘ROI box size reduction’, ‘user designation’,
and the like that may be registered in correspondence to the
pattern ‘gather’. According to an embodiment of the present
invention, the ultrasonic diagnostic apparatus 100 of FIG. 1
may register, in the database 140 and in correspondence to the
pattern ‘gather’, the command signal ‘image size reduction’
302 that is selected by the user in the menu list. Also, when the
command signal ‘user designation’ is selected in the menu list
in correspondence to the pattern ‘gather’, the ultrasonic diag-
nostic apparatus 100 may register, in the database 140 and in
correspondence to the pattern ‘gather’, a new command sig-
nal that is not included in the menu list.
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[0088] FIG.3Cillustrates a menulist to register a command
signal associated with a pattern ‘rotate’.

[0089] The menu list may include command signals ‘image
rotation’, “indicator rotation’, “user designation’, and the like,
that may be registered in correspondence to the pattern
‘rotate’. According to an embodiment of the present inven-
tion, the ultrasonic diagnostic apparatus 100 of FIG. 1 may
register, in the database 140 and in correspondence to the
pattern ‘rotate’, the command signal ‘image rotation’ 303 that
is selected by the user in the menu list. Also, when the com-
mand signal ‘user designation” is selected in the menu list in
correspondence to the pattern ‘rotate’, the ultrasonic diagnos-
tic apparatus 100 may register, in the database 140 and in
correspondence to the pattern ‘rotate’, anew command signal
that is not included in the menu list.

[0090] Also, as shown in FIGS. 4A and 4B, the database
140 may register a command signal corresponding to a pat-
tern of a contact by considering a number of contacts.

[0091] FIG. 4A illustrates an example of the database 140
that registers command signals corresponding to a pattern
‘click’ by further considering a number of contacts.

[0092] Specifically, the database 140 may register a com-
mand signal ‘set’, among the command signals correspond-
ing to the pattern ‘click’, in further correspondence to the
number of contacts, ‘1°. Also, the database 140 may register
a command signal ‘exit’, among the command signals corre-
sponding to the pattern ‘click’, in further correspondence to
the number of contacts, ‘2’. Also, the database 140 may
register a command signal ‘change’, among the command
signals corresponding to the pattern “click’, in further corre-
spondence to the number of contacts, ‘3’. Also, the database
140 may register a command signal ‘user designation’,
among the command signals corresponding to the pattern
‘click’, in further correspondence to the number of contacts,
4

[0093] FIG. 4B illustrates an example of the database 140
that registers command signals corresponding to a pattern
‘drag’ by further considering a number of contacts.

[0094] Specifically, the database 140 may register a com-
mand signal ‘pointer movement’, among the command sig-
nals corresponding to the pattern ‘drag’, in further correspon-
dence to the number of contacts, ‘1°. Also, the database 140
may register a command signal ‘ROI box movement’, among
the command signals corresponding to the pattern ‘drag’, in
further correspondence to the number of contacts, ‘2°. Also,
in the database 140 may register a command signal ‘increase
in a screen brightness’, among the command signals corre-
sponding to the pattern ‘drag’, in further correspondence to
the number of contacts, ‘3’. Also, the database 140 may
register a command signal ‘decrease in a screen brightness’,
among the command signals corresponding to the pattern
‘drag’, in further correspondence to the number of contacts,
‘4. Also, the database 140 may register a command signal
‘user designation’, among the command signals correspond-
ing to the pattern ‘drag’, in further correspondence to the
number of contacts, ‘5.

[0095] Inoperation S520, the ultrasonic diagnostic appara-
tus 100 may determine whether the contact is sensed.
[0096] As described above, the touch panel unit 110
denotes an input device or an interface of the ultrasonic diag-
nostic apparatus 100. The touch panel unit 110 may sense the
contact, caused by a pen or a finger, to determine an input of
the ultrasonic diagnostic apparatus 100.
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[0097] The touch panel unit 110 may be embodied into
various types, forexample, atouch screen, a touch sensor, and
the like, that are included in a display device such as an LCD.
[0098] When it is determined the contact is not sensed in
operation S520, the ultrasonic diagnostic apparatus 100 may
return to operation S510 and repeat operation S520.

[0099] Conversely, when it is determined the contact is
sensed in operation S520, the ultrasonic diagnostic apparatus
100 may identify a pattern of the sensed contact in operation
S530.

[0100] Here, the pattern may denote an operation that is
performed in a state where the sensed contact is maintained.
The pattern identification unit 120 may identify the pattern of
the sensed contact as any one of a click, a drag, an extend, a
gather, and a rotate.

[0101] For example, when an operation of pressing a pre-
determined point, or an operation of pressing and then releas-
ing the predetermined point is performed, the pattern identi-
fication unit 120 may identify the pattern of the contact as a
‘click’. Also, when an operation of dragging the predeter-
mined point while maintaining the contact is performed, the
pattern identification unit 120 may identify the pattern of the
contact as a ‘drag’. Also, when an operation of rotating the
predetermined point while pressing the point to maintain the
contact is performed, the pattern identification unit 120 may
identify the pattern of the contact as a ‘rotate’. Also, when an
operation of sensing a plurality of contacts and extending a
distance between the plurality of contacts is performed, the
pattern identification unit 120 may identify the pattern of the
contact as an ‘extend’. Also, when an operating of sensing the
plurality of contacts and narrowing the distance between the
plurality of contacts is performed, the pattern identification
unit 120 may identify the pattern of the contact as a ‘gather’.
[0102] Inoperation S540, the ultrasonic diagnostic appara-
tus 100 may determine whether a plurality of contacts that are
sensed within a predetermined period of time and are identi-
fied as the same pattern are sensed.

[0103] When it is determined the plurality of contacts are
not sensed in operation S540, the ultrasonic diagnostic appa-
ratus 100 may generate, as a response to the contact, a com-
mand signal to be registered in the database 140 in correspon-
dence to the identified pattern in operation S550.

[0104] Specifically, as the contact is sensed, the command
generation unit 130 may generate the command signal corre-
sponding to the pattern of the contact and thereby enable the
ultrasonic diagnostic apparatus 100 to operate according to
the command signal. Accordingly, the ultrasonic diagnostic
apparatus 100 may be intuitively simply operated via the
contact and thus it is possible to efficiently enhance a manipu-
lation ability.

[0105] Forexample, when the pattern of the sensed contact
is identified as the ‘click’, the command generation unit 130
may generate, as the response to the contact, a command
signal ‘set’ that is registered in the database 140 in correspon-
dence to the identified pattern ‘click’. The ultrasonic diagnos-
tic apparatus 100 may perform setting according to the com-
mand signal ‘set’.

[0106] Also, when the pattern of the sensed contact is iden-
tified as the ‘drag’, the image generation unit 130 may gen-
erate, as the response to the contact, a command signal
‘pointer movement’ that is registered in the database 140 in
correspondence to the identified pattern ‘drag’. The ultra-
sonic diagnostic apparatus 100 may move a pointer according
1o the command signal ‘pointer movement’.
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[0107] Also, when the pattern of the sensed contact is iden-
tified as the ‘extend’, the command generation unit 130 may
generate, as the response to the contact, a command signal
‘image size enlargement’ that is registered in the database 140
in correspondence to the identified pattern ‘extend. The ultra-
sonic diagnostic apparatus 100 may enlarge an image size
according to the command signal ‘image size enlargement’.
[0108] Also, when the pattern of the sensed contact is iden-
tified as the ‘gather’, the command generation unit 130 may
generate, as the response to the contact, a command signal
‘image size reduction’ that is registered in the database 140 in
correspondence to the identified pattern ‘gather’. The ultra-
sonic diagnostic apparatus 100 may reduce the image size
according to the command signal ‘image size reduction’.
[0109] Also, when the pattern of the sensed contact is iden-
tified as the ‘rotate’, the command generation unit 130 may
generate, as the response to the contact, a command signal
‘image rotation’ that is registered in the database 140 in
correspondence to the identified pattern ‘rotate’. The ultra-
sonic diagnostic apparatus 100 may rotate an image accord-
ing to the command signal ‘image size reduction’.

[0110] Therefore, according to an embodiment of the
present invention, it is possible to readily generate a com-
mand signal capable of operating an ultrasonic diagnostic
apparatus using a multi-touch panel, instead of using a track
ball with a relatively large space limitation.

[0111] Also, according to an embodiment of the present
invention, it is possible to readily generate a command signal
capable of operating an ultrasonic diagnostic apparatus, using
a touch panel. Through this, since a size of a control panel is
reduced, it is possible to achieve a miniature and a lightness of
the ultrasonic diagnostic apparatus.

[0112] Conversely, when it is determined the plurality of
contacts are sensed in operation S540, the ultrasonic diagnos-
tic apparatus 100 may group, into a contact group, the plural-
ity of contacts that are sensed within the predetermined
period of time and are identified as the same pattern in opera-
tion S560.

[0113] In operation S570, when generating a command
signal to be registered in the database 140 in correspondence
to the identified pattern, as a response to the contact, the
ultrasonic diagnostic apparatus 100 may generate the com-
mand signal by further considering a number of contacts
included in the contact group.

[0114] For example, when the plurality of contacts that are
sensed within the predetermined period of time and are iden-
tified as the same pattern ‘click’ are grouped into a single
contact group, the command generation unit 130 may verify
the number of contacts, ‘2°, of the contact group and generate
a command signal ‘exit’ further corresponding to the verified
number of contacts. The ultrasonic diagnostic apparatus 100
may be terminated according to the command signal ‘exit’.
[0115] As another example, when the plurality of contacts
that are sensed within the predetermined period of time and
are identified as the same pattern ‘drag’ are grouped into a
single contact group, the command generation unit 130 may
verify the number of contacts, ‘3°, of the contact group and
generate a command signal ‘increase in a screen brightness’
further corresponding to the verified number of contacts. The
ultrasonic diagnostic apparatus 100 may increase the screen
brightness according to the command signal ‘increase in the
screen brightness’.

[0116] As described above, according to an embodiment of
the present invention, when the plurality of contacts are iden-



US 2010/0125196 Al

tified as the same pattern within a predetermined period of
time, that is, when multiple touches are sensed in a touch
panel, it is possible to generate a command signal by further
considering a number of contacts. Through this, the ultra-
sonic diagnostic apparatus 100 may be more variously oper-
ated.

[0117] The above-described exemplary embodiments of
the present invention may be recorded in computer-readable
media including program instructions to implement various
operations embodied by a computer. The media may also
include, alone or in combination with the program instruc-
tions, data files, data structures, and the like. Examples of
computer-readable media include magnetic media such as
hard disks, floppy disks, and magnetic tape; optical media
such as CD ROM disks and DVDs; magneto-optical media
such as floptical disks; and hardware devices that are spe-
cially configured to store and perform program instructions,
such as read-only memory (ROM), random access memory
(RAM), flash memory, and the like. Examples of program
instructions include both machine code, such as produced by
a compiler, and files containing higher level code that may be
executed by the computer using an interpreter. The described
hardware devices may be configured to act as one or more
software modules in order to perform the operations of the
above-described exemplary embodiments of the present
mvention, or vice versa.

[0118] Although a few exemplary embodiments of the
present invention have been shown and described, the present
invention is not limited to the described exemplary embodi-
ments. Instead, it would be appreciated by those skilled in the
art that changes may be made to these exemplary embodi-
ments without departing from the principles and spirit of the
invention, the scope of which is defined by the claims and
their equivalents.

What is claimed is:

1. An ultrasonic diagnostic apparatus comprising:

a touch panel unit to sense a contact;

a pattern identification unit to identify a pattern of the
sensed contact; and

a command generation unit to generate a command signal
corresponding to the identified pattern, as a response to
the contact.

2. The ultrasonic diagnostic apparatus of claim 1, further

comprising:

a grouping unit to group, into a contact group, a plurality of
contacts that are sensed within a predetermined period
of time and are identified as the same pattern,

wherein the command generation unit generates the com-
mand signal by further considering a number of contacts
that are included in the contact group.

3. The ultrasonic diagnostic apparatus of claim 1, further

comprising:

a database to register a command signal, retrieved accord-
ing to a user’s selection on a menu list, in correspon-
dence to a pattern associated with the menu list,
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wherein the command generation unit generates the com-
mand signal that is registered in the database in corre-
spondence to the identified pattern.

4. The ultrasonic diagnostic apparatus of claim 1, wherein,
when the pattern is identified as a click, the command gen-
eration unit generates, as the response to the contact, a com-
mand signal associated with at least one of a set, an exist, and
a change.

5. The ultrasonic diagnostic apparatus of claim 1, wherein,
when the pattern is identified as a drag, the command genera-
tion unit generates, as the response to the contact, a command
signal associated with at least one of a pointer movement, a
region of interest (ROI) box movement, an image movement,
a forward movement, a backward movement, an increase in a
screen brightness, and a decreases in the screen brightness.

6. The ultrasonic diagnostic apparatus of claim 1, wherein,
when the pattern is identified as an extend, the command
generation unit generates, as the response to the contact, a
command signal associated with an image size enlargement
or a ROI box size enlargement.

7. The ultrasonic diagnostic apparatus of claim 1, wherein,
when the pattern is identified as a gather, the command gen-
eration unit generates, as the response to the contact, a com-
mand signal associated with an image size reduction or an
ROI box size reduction.

8. The ultrasonic diagnostic apparatus of claim 1, wherein,
when the pattern is identified as a rotate, the command gen-
eration unit generates, as the response to the contact, a com-
mand signal associated with an image rotation or an indicator
rotation.

9. A method of generating a command signal at an ultra-
sonic diagnostic apparatus, the method comprising:

sensing a contact;

identifying a pattern of the sensed contact; and

generating a command signal corresponding to the identi-

fied pattern, as a response to the contact.

10. The method of claim 9, further comprising:

grouping, into a contact group, a plurality of contacts that

are sensed within a predetermined period oftime and are
identified as the same pattern,

wherein the generating comprises generating the command

signal by further considering a number of contacts that
are included in the contact group.

11. The method of claim 9, further comprising:

maintaining a database to register a command signal,

retrieved according to auser’s selection on a menu list, in
correspondence to a pattern associated with the menu
list,

wherein the generating comprises generating the command

signal that is registered in the database in correspon-
dence to the identified pattern.

12. The method of claim 9, wherein the identifying com-
prises identifying, the pattern of the sensed contact as any one
of a click, a drag, an extend, a gather, and a rotate.
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