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(54) Operation control of an ultrasound system based on an impact pattern applied thereto

(57)  Thereare disclosed embodiments for controlling
an operation of an ultrasound system based on animpact
applied thereto. In the ultrasound system designed to
operate in a plurality of diagnostic modes, a user may be
verified based on the impact pattern applied to the ultra-
sound system. Also, a desirable diagnostic mode of the
ultrasound system may be selected and executed based
on the impact pattern. The ultrasound system may in-

clude an ultrasound diagnostic unit to form ultrasound
images based on ultrasound echo signals reflected from
a target object. An impact detecting unit may detect im-
pacts applied to the ultrasound diagnostic unit from a
user to thereby output impact pattern information. A con-
trol unit may control an operation of the ultrasound diag-
nostic unit based on the impact pattern information so
that the diagnostic mode corresponding to the impact
pattern information may be executed.
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Description

[0001] The present application claims priority from Ko-
rean Patent Application No. 10-2008-0057397 filed on
June 18, 2008, the entire subject matter of which is in-
corporated herein by reference.

TECHNICAL FIELD

[0002] The presentdisclosure relates to an ultrasound
system, and more particularly to an ultrasound system
configured to be controlled based on impact patterns ap-
plied by a user.

BACKGROUND

[0003] Recently, an ultrasound system has been ex-
tensively used in the medical field due to its non-invasive
and non-destructive nature. The ultrasound system op-
erates in various image modes such as a brightness
mode, a Doppler mode and the like to acquire ultrasound
images for diagnosis. Also, the ultrasound system may
operate in a measure mode for measuring volumes of
parts of interest (e.g., organs, lesions, etc.) contained in
a target object.

[0004] Since the ultrasound system is relatively an ex-
pensive equipment and private medical information may
be recorded therein, the security system may be set in
the ultrasound system to prevent any unauthorized ac-
cess thereto. The security system of the ultrasound sys-
tem may ask a user to input identification and password.
The user may operate the ultrasound system only after
the identification and password are verified. The input of
the user’s identification and password may be imple-
mented through a user interface such as a control panel,
a touch screen or the like.

[0005] The ultrasound system typically operatesinvar-
ious diagnostic modes such as 2-dimensional mode,
color Doppler mode, power Doppler mode, color flow
mode and the like. The diagnostic modes may include a
single mode for executing a single diagnostic mode and
a complex mode for executing at least two or more diag-
nostic modes at the same time. Also, the diagnostic
modes may further include a 3-dimensional mode for
forming a 3-dimensional image. The diagnostic mode
may be selected by a user through a user interface such
as a control panel, a touch screen or the like. In such a
case, the user has to manipulate the control panel or the
touch screen to input a selection of the diagnostic mode
while holding a probe with one hand. Thus, the usertends
to inevitably examine a patient at an uncomfortable pos-
ture.

SUMMARY
[0006] An embodiment for operating an ultrasound

system in response to an impact applied by a user is
disclosed herein. In one embodiment, by way of non-
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limiting example, an ultrasound system designed to op-
erate in a plurality of diagnostic modes, comprises: an
impact detecting unit operable to detect impacts applied
to the ultrasound system by a user to thereby output im-
pact pattern information; and a control unit operable to
control an operation of the ultrasound system based on
the impact pattern information.

[0007] In another embodiment, a method of operating
an ultrasound system, wherein the ultrasound system
operates in a plurality of diagnostic modes and includes
a storage unit, an ultrasound diagnostic unit, an impact
detecting unit and a control unit, comprises: a) storing
impact pattern information associated with user informa-
tion and a mapping table mapping impact pattern infor-
mation with the diagnostic modes in the storage unit; b)
at the impact detecting unit, detecting an impact applied
to the ultrasound diagnostic unit from a user to thereby
output first impact pattern information; c) at the control
unit, retrieving the impact pattern information associated
with the user information from the storage unit to identify
a user corresponding to the first impact pattern informa-
tion, and controlling the operation of the ultrasound di-
agnostic unit based on the identified user; d) atthe impact
detecting unit, detecting an impact applied to the ultra-
sound diagnostic unit from a user to thereby output sec-
ond impact pattern information; and e) at the control unit,
retrieving the impact pattern information of the mapping
table from the storage unit to identify a diagnostic mode
corresponding to the second impact pattern information,
and controlling the operation of the ultrasound diagnostic
to execute the identified diagnostic mode.

[0008] The Summary is provided to introduce a selec-
tion of concepts in a simplified form that are further de-
scribed below in the Detailed Description. This Summary
is not intended to identify key or essential features of the
claimed subject matter, nor is it intended to be used in
determining the scope of the claimed subject matter.

BRIEF DESCRIPTION OF THE DRAWINGS

[0009]

FIG. 1 is a block diagram showing an illustrative em-
bodiment of an ultrasound system.

FIG.2 is a schematic diagram showing an example
of impact pattern information to be used to
identify a user.

FIG.3 is a schematic diagram showing an example

of a mapping table for mapping impact pattern
information into diagnostic modes.

DETAILED DESCRIPTION

[0010] A detailed description may be provided with ref-
erence to the accompanying drawings. One of ordinary
skill in the art may realize that the following description
is illustrative only and is not in any way limiting. Other
embodiments of the present invention may readily sug-
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gest themselves to such skilled persons having the ben-
efit of this disclosure.

[0011] FIG. 1isablock diagram showing anillustrative
embodiment of an ultrasound system. As depicted in FIG.
1, the ultrasound system 100 may include a transmission/
reception (Tx/Rx) unit 110 that may be operable to trans-
mit an ultrasound transmit beam to a target object. The
ultrasound transmit beam may be formed with a plurality
of ultrasound signals. The Tx/Rx unit 110 may be further
operable to receive ultrasound echoes reflected from the
target object to thereby output receive signals. In one
embodiment, the Tx/Rx unit 100 may include a probe
(not denoted) containing a plurality of elements for recip-
rocally converting electrical signals and ultrasound sig-
nals.

[0012] The ultrasound system 100 may further include
an ultrasound diagnostic unit 120. The ultrasound diag-
nostic unit 120 may be operable to form ultrasound im-
ages based on the receive signals outputted from the
Tx/Rx unit 110. In one embodiment, the ultrasound diag-
nostic unit 120 may include a beam former (not shown),
a signal processor (not shown) and an ultrasound image
processor (not shown). Although the signal processor
and ultrasound image processor are described as sep-
arate elements in one embodiment, the signal processor
and the ultrasound image processor may be embodied
with a single processor. The beam former may be oper-
able to perform transmit-focusing to form an ultrasound
transmit beam. The beam former may be further operable
to perform receive-focusing upon the receive signals to
form a receive beam. The signal processor may perform
signal processing such as amplification, gain adjustment
and the like upon the receive beam. The ultrasound im-
age processor may be operable to form ultrasound im-
ages based on the signal-processed receive beam.
[0013] The ultrasound system 100 may further include
an impact detecting unit 130. In one embodiment, the
impact detecting unit 130 may be operable to detect im-
pacts applied to the ultrasound diagnostic unit 120 by a
user to thereby output impact pattern information. The
pattern information may include the number of applied
impacts, amplitude of sound generated by the impact,
intervals between the impacts and the like. In one em-
bodiment, any type of detecting units capable of detecting
the impacts applied by a user may be adopted as the
impact detecting unit 130. For example, the detecting
unit 130 may include an impact sensor, a piezoelectric
sensor, an acoustic sensor or the like. In one embodi-
ment, the impact detecting unit 130 may be embodied
with a foot switch.

[0014] The ultrasound system 100 may further include
a first storage unit 140. The storage unit 140 may store
impact pattern information associated with user informa-
tion. As shown in FIG. 2, the impact pattern information
may be represented with intervals between the impacts,
e.g., long and short intervals between the impacts, but
is not limited thereto. In one embodiment, the impact pat-
tern information represented by the intervals between
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the impacts may be used to identify a user.

[0015] The ultrasound system 100 may further include
a second storage unit 150. The second storage unit 150
may store a mapping table in which the impact pattern
information is associated with respective diagnostic
modes. In one embodiment, the second storage unit 150
may store the mapping table, in which the numbers of
applied impacts are associated with the diagnostic
modes, as shown in FIG. 3. Although it is described that
the impact pattern information is represented by the num-
bers of impacts, the impact pattern information is certain-
ly not limited thereto.

[0016] The ultrasound system 100 may further include
a control unit 160. The control unit 160 may be operable
to retrieve the impact pattern information stored in the
first storage unit 140 to identify a user corresponding to
the impact pattern information outputted when the ultra-
sound diagnostic unit 120 starts its operation. The control
unit 160 may be further operable to control an operation
of the ultrasound diagnostic unit 120 based on the iden-
tified user. In one embodiment, if the impact pattern in-
formation receives from the impact detecting unit 130,
then the control unit 160 may be operable to search the
first storage unit 140 to check whether the impact pattern
information is stored in first storage unit 140, which
matched with the received impact pattern information. If
the impact pattern information, which coincides with the
inputted impact pattern information, exists in the first stor-
age unit 140, then the control unit 160 may be operable
to identify a user corresponding to the impact pattern
information and control an operation of the ultrasound
diagnostic unit 120 based on the identified user. That is,
the ultrasound diagnostic unit 120 may operate in re-
sponse to the impacts of the user without any input
through the control panel or the touch screen.

[0017] On the contrary, if the impact pattern informa-
tion, which coincides with the inputted impact pattern in-
formation, does not exist in the first storage unit 140, then
the control unit 160 may be operable to output a message
for requesting an input of user identification again.
[0018] If the impact pattern information receives from
the impact detecting unit 130 while the ultrasound diag-
nostic unit 120 operates, then the control unit 160 may
be further operable to control the diagnostic mode of the
ultrasound diagnostic unit 120 in response to the inputted
impact pattern information. In one embodiment, if the im-
pact pattern information is received, then the control unit
160 may be operable to search the second storage unit
150 to check whether the impact pattern, which coincides
with the inputted impact pattern information, is stored in
the second storage unit 150. If the impact pattern infor-
mation, which coincides with the inputted impact pattern
information, exist in the second storage unit 150, then
the control unit 160 may be operable to control an oper-
ation of the ultrasound diagnostic unit 120 such that the
diagnostic mode corresponding to the inputted impact
pattern information is executed therein. For example, if
the impact pattern information may represent a once im-
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pact, then the control unit 160 may be operable to control
an operation of the ultrasound diagnostic unit 120 such
that a B-mode is executed. Also, if the impact pattern
information may represent a twice impact, then the con-
trol unit 160 may be operable to control an operation of
the ultrasound diagnostic unit 120 such that a C-mode
is executed.

[0019] In one embodiment, a tolerable time between
successive impacts to be recognized as one instruction
may set to prevent an undesirable execution of the diag-
nostic mode. For example, if a time interval between suc-
cessive impacts is within the tolerable time, then the im-
pacts may be recognized as one instruction. On the con-
trary, if a time interval between successive impacts is
beyond the tolerable time, then the impacts may not be
recognized as one instruction.

[0020] In one embodiment, the control unit 160 may
be operable to control operations of other elements. The
ultrasound system 100 may further include a display unit
170 that may display the ultrasound images formed in
the ultrasound diagnostic unit 120. Also, the display unit
170 may display the message outputted from the control
unit 160, which may be displayed with texts. In one em-
bodiment, itis described that the message outputted from
the control unit 160 is displayed on the display unit 170
with texts, but the message may not be limited thereto.
In another embodiment, the message may be outputted
with sounds.

[0021] Inoneembodiment, althoughitis described that
the impact detecting unit 130, the first storage unit 140,
the second storage unit 150 and the control unit 160 are
separately configured from the ultrasound diagnostic unit
120, the impact detecting unit 130, the first storage unit
140, the second storage unit 150 and the control unit 160
may be fabricated in the ultrasound diagnostic unit 120
in another embodiment.

[0022] As mentioned above, since the ultrasound di-
agnostic unit 120 is operated in response to the impact
of the user, the user may be easily identified without any
complex identification procedure and the diagnostic
mode may be also easily changed.

[0023] Although embodiments have been described
with reference to a number of illustrative embodiments
thereof, it should be understood that numerous other
modifications and embodiments can be devised by those
skilled in the art that will fall within the spirit and scope
of the principles of this disclosure. More particularly, nu-
merous variations and modifications are possible in the
component parts and/or arrangements of the subject
combination arrangement within the scope of the disclo-
sure, the drawings and the appended claims. In addition
to variations and modifications in the component parts
and/or arrangements, alternative uses will also be ap-
parent to those skilled in the art.
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Claims

1. An ultrasound system for operating a plurality of di-
agnostic modes, comprising:

an impact detecting unit operable to detect im-
pacts applied to the ultrasound system by a user
to thereby output impact pattern information;
and

a control unit operable to control an operation
of the ultrasound system based on the impact
pattern information.

2. Theultrasound system of Claim 1, further comprising
an ultrasound diagnostic unit operable to form ultra-
sound images based on ultrasound echo signals re-
flected from a target object, wherein the impacts are
applied to the ultrasound diagnostic unit.

3. Theultrasound system of Claim 2, further comprising
a storage unit configured to store impact pattern in-
formation associated with user information and a
mapping table mapping previously set impact pat-
tern information with the diagnostic modes.

4. The ultrasound system of Claim 3, wherein the con-
trol unit is configured to reference the storage unit
to retrieve the impact pattern information stored in
the storage unit to identify a user corresponding to
the impact pattern information outputted from the im-
pact detecting unit when starting to operate the ul-
trasound diagnostic unit.

5. The ultrasound system of Claim 4, wherein the con-
trol unit is further configured to check impact pattern
information of the mapping table stored in the stor-
age unit to identify a diagnostic mode corresponding
to the impact pattern information outputted from the
detecting unit, the control unit being further operable
to control an operation of the ultrasound diagnostic
unit based on the identified diagnostic mode.

6. The ultrasound system of Claim 5, wherein the im-
pact pattern information include at least one of the
number of the impacts, intervals of the impacts and
amplitude of a sound generated by the impacts.

7. Theultrasound system of Claim 5, further comprising
an output unit configured to output the identification
result with display or sound under the control of the
control unit.

8. The ultrasound system of Claim 7, wherein the im-
pact detecting unit may include at least one of an
impact sensor, an acoustic sensor and a piezoelec-
tric sensor.

9. A method of operating an ultrasound system, where-
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in the ultrasound system operates in a plurality of
diagnostic modes and includes a storage unit, an
ultrasound diagnostic unit, an impact detecting unit
and a control unit, the method comprising:

a) storing impact pattern information associated

with user information and a mapping table map-
ping impact pattern information with the diag-
nostic modes in the storage unit;

b) at the impact detecting unit, detecting anim- 70
pact applied to the ultrasound diagnostic unit by

a user to thereby output first impact pattern in-
formation;

c) atthe control unit, retrieving the impact pattern
information associated with the user information 75
from the storage unit to identify a user corre-
sponding to the first impact pattern information,

and controlling the operation of the ultrasound
diagnostic unit based on the identified user;

d) at the impact detecting unit, detecting an im- 20
pact applied to the ultrasound diagnostic unit by

a user to thereby output second impact pattern
information; and

e) at the control unit, retrieving the impact pat-
tern information of the mapping table from the 25
storage unit to identify a diagnostic mode corre-
sponding to the second impact pattern informa-
tion, and controlling the operation of the ultra-
sound diagnostic to execute the identified diag-
nostic mode. 30

10. The method of Claim 9, wherein the first and second
impact pattern information include at least one of the
number of the impacts, time duration of impact inter-
vals and amplitude of a sound generated by the im- 35
pacts.

11. The method of Claim 10, wherein the ultrasound sys-
tem further includes an output unit, the method fur-
ther comprising outputting the identification result 40
with display or sound under the control of the control
unit.

12. The method of Claim 9, wherein the impact detecting
unit may include at least one of an impact sensor, 45
an acoustic sensor and a piezoelectric sensor.
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